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Fortifications,  letter  of  Secretary  of  Treasury  relative  to  appropriations 
for  armament .♦ 

Fonrth  of  July  claims.    {See  Claims. ) 

Fox  and  Wisconsin  Rivers,  report  of  Attorney-General  on  awards  for 
damages  by  improvements  of 

Frecdman's  Hospital,  D.  C,  estimate  for  repairing  water-tank  at  ...... 

French  spoliation  claims,  estimate  of  appropriation  for  securing  evi- 
dence in...-  -- - >■ 

Fr«Bch  spoliation  claims,  report  of  Secretary  of  State  on 
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Sabjeots. 


G. 


Galveston  Harbor,  report  of  ^n^eers  on  improveme&t  of 

Gold  and  silver,  aunoal  report  of  Director  of  Mint  on  production  of  — 

GoMdalfOy  CsBsar,  report  of  Secretary  of  Treasury  on  claim  of 

Goveruoi^s  Island,  N.  Y.,  letter  of  Secretary  of  Treasury  relative  to  bea- 
con light  on , 

Grand  Island,  Miss.,  estimate  for  light-house  on 

Gray's  Harbor,  Wash.  Ter.,  letter  of  Secretary  of  Treasury  relative  to 
additional  appropriations  for  light-honse  at 

Great  Falls.    {See  Fotomac  River.) 

Green  and  Barren  Navigation  Company,  letter  of  Secretary  of  War  rela- 
tive to  purchasing  franchises  of 

Grosso  Island,  Mich. ,  letter  of  Secretary  of  Treasury  relative  to  establish- 
ing rau^e  lights  at 

Gnyse,  George  W.,  message  of  President  vetoing  bill  (H.  R.  3205)  to 
pension 


H. 

Hall  of  Records,  letter  of  Secretary  of  Treasury  relative  to  erecting . . . . 

Hannibal,  Mo.,  letter  of  Secretary  of  Treasury  on  increasing  cost  of 
public  building  at 

Hanson  Grant,  Florida,  report  of  Secretary  of  Interior  on 

Harbaugh,  Sarah,  message  of  President  vetoing  bill  (H.  R.  6895)  to  pen- 
sion   

Harden,  S.  W.,  message  of  President  vetoing  bill  (H.  R.  1406)  to  pension. 

Harrington,  Edward  M.,  message  of  President  vetoing  bill  (H.  R.  6648) 
to  pension 

Hawes,  Snsan,  message  of  President  vetoing  bill  (H.  R.  7234)  to  pension. 

Hawley,  Giles  C,  message  of  President  vetoing  bill  (H.  R.  424)  to  pen- 
sion   

Hendricks,  Thomas  A.,  estimate  of  appropriation  for  engraved  portraits 
of 


Hennepin  Canal.    (See  Illinois  and  Mississippi  Canal.) 
Hensley,  £.  P.,  message  of  President  vetoing  bill  ^H.  R.  1707)  to  pension. 
Hill,  Andrew  J.,  message  of  President  vetoing  bill  (H.  R.  1471)  to  in- 
crease pension  of .*.. 

Hippie,  Henry,  message  of  President  vetoing  bill  (H.  R.  6897)  to  pension 

Holland,  report  of  Secretary  of  State  on  taxation  of  petroleum  by 

Hot  Springs,  Ark.,  estimate  of  appropriations  for  improvements  at 

letter  of  Secretai^^  of  War  relative  to  Army  and 

Navy  hospital  at , 

Humboldt  Bay,  California,  report  of  Secretary  of  Treasury  relative  to 

removing  light-house  at. 

Hunt«r,  John,  message  of  President  vetoing  bill  (H.  R.  1990)  to  pension . 

Hunter,  Maria,  mcKsage  of  President  vetoing  bill  (H.  R.  7l(>7)  for  relief 

of 

I. 

Illinois  and  Mississippi  Canal,  report  of  engineers  on  surveys  of  routes 

for 

Immigration,  letter  of  Secretary  of  Treasury  relative  to  regulation  of.. 

Import  duties,  annual  report  on  refunds  of 

annual  report  of  Secretary  of  Treasury  on  expenses  of 

collecting 

letter  of  Secretary  of  Treasury  relative  to  revision  of 
laws  regulating  protests,  appeals,  and  suits  for  collec- 
tion at 

letter  of  Secretary  of  Treasury  relative  to  revision  of 

report  of  Secretary  of  Treasury  on  questions  arising 

under  tariff  act  of  1883 

report  of  Secretary  of  Treasury  relative  to  drawbacks  on 
coal /. 
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Indian  Bnreaa,  estimate  of  appropriation  for  clerical  force  iu 

Indian  CommisBionerB,  annual  report 

Indian  depredation  claims,  report  of  Secretary  of  Interior  on 

Indians: 

census  of,  estimate  of  tippropriations  for  taking 

Chej-ennc,  message  of  President  relative  to  condition  of 

Cree,  entiinato  for  relief  of .. 

Crow,  lelttT  from  Secretary  of  Treasury  relative  to  appropria- 
tion for  allotment  of  lands  to 

Mackinac  A;;ency.  estimate  for  compensation  of  agent  at , 

Mescalcro  KcHcrvation,  loiter  of  Secretary  of  Interior  relative 

to  paying  tsettlers  for  improvements  on 

Miami,  letter  of  Sccri'tary  of  luterior  relative  to  relief  of , 

letter  of  Secretary  of  Interior  relative  to  funds  of , 

Navajo  Keservation,  estimate  of  appropriation  for  artesian 

wells  on 

Round  Valley  Agency,  estimate  of  appropriations  for 

Reservation,  report  of  Secretary  of  Interior  on 

allotting  lands  of , 

Slonx,  estima'e  to  pay  claims  of  Red  Clond  and  Red  Leaf  bands 

of 

Indian  service,  report  of  expenses  and  disbursements  iu 

Interior  Department,  aunaal  report  of  contingent  expenditures  of , 

estimate  for  constr  net in||^  east  wing  of  building  of 

Internal  Revenue,  Annual  Report  of  Commissioner  of 

letter  of  Secretarj'  of  Treasury  relative  to  paying 

drawbacks  on  stills  exported 

taxes,  letter  of  Secretary  of  Treasury  relative  to  li- 
cense-tax on  reta il  liquor-dealers 

collectors,  relative  to  repealing  commissions  to 

letter  of  Secretary  m  Treasury  relative  to 

commissions  to 

laws,  letter  of  Secretary  of  Treasury  relative  to  pen- 
alties fiir  having  in  possession  used  liquor-stamps.. 
International  copyright.     (See  Copyright.) 

Iron  ind  steel  tests,  estimate  of  appropriations  for 

Irwio,  John  T.,  message  of  President  vetoing  bill  (H.  R.  3640)  to  pen- 
sion   • 

J. 

Jacoby,  Margaret  A.,  message  of  President  vetoing  bill  (H.  R.  5021)  to 

pension  ^ 

Jeffersonville,  Indiana,  estimate  of  appropriation  to  purchase  land  at., 
•fofieph  Richards,  letter  of  Secretary  of  Interior  relative  to  accounts  of.. 
Jorors.     (See  Courts  of  United  States.) 

K. 

Kansas  City,  Fort  Scott  and  Gulf  Railroad,  message  of  President  re- 
turning bill  (H.  R.  6391)  granting  right  of  way  to 

Karstetter,  Mary,  message  of  President  vetoing  bill  (H.  R.  2043)  to  pen- 
sion  , 

Kinney,  Ann,  message  of  President  vetoing  bill  (U.  R.  5389)  to  pension. 
Kyler,  H.  L.,  message  of  President  vetoiug  bill  (H.  R..1818)  to  pension. 

L. 

La  Abra  Mininir  Company,  report  of  Secretary  of  State  on  claim  of  .... 
I^ncaster,  R.D.,  letter  or  Secretary  of  Trrasury  relative  to  char;;cs 

against 

I^a%'en worth  Military  Prison,  letter  oi  Jrvcretary  of  War  relative  to  ap- 
plication of  appropriations  for 

Leefe,  F.  J.,  message  of  President  vetoing  bill  (H.  R.  ^SOU)  to  i)ension  .. 
I«gar^,  Jean  Louis,  letter  of  Secretary  of  St-ate  rehr  ive  to  claim  of 
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VoL 


Lehman,  L. ,  report  of  Secretary  of  Treasury  on  reappraisement  of  glass- 
ware imported  by 

Letter-carriers.    (^Postal  Service.) 

Lights,  letter  of  Secretary  of 'Treasury  relative  to  appropriation  for 

depot  for  fourteen th  light-house  district 

Grand  Island,  Miss.,  estimate  for  light-house  on 

Gray's  Harbor.  Washington,  letter  of  Secretary  of  Treasury  rel- 
ative to  additional  appropriation  for  light-house  at 

(Jovemor's  Island,  New  York,  letter  of  Secretary  of  Treasury 

relative  to  beacon- light  on : 

Grosse  Island^  Michigan,  letter  of  Secretary  of  Treasury  relative 

to  establishing  range-lights  at 

ligrht-houses,  estimate  of  appropriations  for  repair  of 

Pensacola,  Fla.,  letter  of  Secretary  of  Treasury  relative  to  ad- 
ditional, at 

Two  Harbors,  Minu.«  estimate  for  light  station  at 

Liquor  dealers.     (See  Alcoholic  liquor  traffic.) 

Loomis,  Aretus  F.,  message  of  President  vetoing  bill  (H.  R.  7018)  to  pen- 
sion  , 

Lord  Nelson  (Bchooucr^,  letter  of  Secretary  of  State  on  claim  of 

Luce,  Elizabeth,  message  of  President  vetoing  bill  (H.  R.  5997)  to  pen- 
sion  

M. 

McCarty,  Catharine,  message  of  President  vetoing  bill  (H.  R.  5603)  to 

pension 

McUwain,  Martha,  message  of  President  vetoing  bill  (H.  R.  7162)  to  pen- 
sion   - 

McKay,  Elizabeth,  message  of  President  vetoing  bill  (H.  R.  4782)  to  pen- 
sion  

Mackinac  Agency.    (See  Indians.) 

Mare  Island  navy-yard,  estimate  of  appropriations  for  quarters  and  bar- 
racks at 

Marino  Corps,  additional  estimate  of  appropriations  for 

Marine  Hospital  Service,  letter  of  Secretary  of  Treasury  relative  to  an 

additional  surgeon-general  in 

estimate  of  appropriation  for  repair  of  hos- 
pitals  

Medical  examiners.    (See  Pension  Office.) 
Merchant  marine.    (See  Commerce  and  navigation.) 
Mcscalero  Reservation.    (^See  Indians.) 

Mexican  awards,  report  of  Secretary  or  State  on  claims  of  La  Abra  Min- 
ing Company  and  B.  Weil  under 

Miami.     (See  Indians.) 

Military  Academy,  estimate  of  appropriations  for 

letter  of  Secretary  of  War  relative  to  appropriation 

for 

Milk  sugar,  letter  of  Secretary  of  State  on  manufacture  in  Switzerland  of. 
Miller,  Mary  Ann,  messa<ge  of  President  vetoing  bill  (H.  R.  1816)  to  pen- 
sion   

Miller,  Samuel,  message  of  President  vetoing  bill  (H.R.  7401)  to  pension . 
Mint,  annual  report  of  Director  of  Mint  on  production  of  precious  metafs. 

estimate  of  appropriation  for  boilers  at  Philadelphia  mint 

letter  of  Secretary  of  Treasury  relative  to  appropriation  for 

letter  of  Secretary  of  Treasury  relative  to  salaries  of  officers  of. .. 
letter  of  Secretary  of  Treasury  relative  to  appropriation  for  mint 

Carson  City,  Nev 

Mississippi  River,  letter  of  Secretary  of  War  relative  to  regulations  for 

passage  of  vessels  through,  South  Pass  of 

letter  of  Secretary  of  War  relative  to  appropriations 
for  con  inuing  examinations  of  South  Pass  of  . . . : . . 

Mississippi  River  Commission,  supplemental  report  of 

Missouri  River  Commission,  report  of 

Monroe,  J.  D.,  message  of  President  vetoing  bill  (H.  R.  4058)  to  pension. 
Montana,  estimate  of  appropriations  for  legislative  expenses  of 
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XI 


Subjects. 


Moorehead,  Abner,  message  of  President  vetoing  bill  (H.  R.3304)  to  pen- 
sioQ 


Mnskingnm  River,  report  of  engineers  on  survey  of 

Mntual  Life  Insnrance  Company,  N.  Y.,  letter  of  Secretary  of  Treasury 
relative  to  claim  of 


N. 

Kational  Museum,  estimate  of  appropriations  for 

Navajo  Reservation.      (iSee  Indians.) 

Navy,  list  of  retired  officers 

vessels,  estimate  of  appropriation  for  armament  of  new  cruisers.. 
report  of  Secret-ary  of  Navy  relative  to  progress  on  steel  cruisers.. 

Navy  Department,  annual  report  of  contingent  expenses  of 

annual  report  of  employ^  in 

estimate  to  pay  carpenters  at 

estimate  for  pay  of  draftsmen  in  Bureau  of  Steam- 
Engineering  

estimate  of  deficiency  appropriation  for  Bureau  of 

Ordnance 

Xavy-yaid,  Mare  Island,  estimate  of  appropriations  for  quarters  and 

barracks  at 

Neptune  Island,  New  York,  estimate  of  appropriation  to  purchase  land 
at 


Nevil,  William  H.,  message  of  President  vetoing  bill  (H.  R.  3623)  to 

pennion 

New  Mexico,  letter  of  Secretary  of  Interior  relative  to  adjusting  private 

land  claims  in 

New  Orleans,  La.,  estimate  of  appropriation  for  repairs  of  mint  build- 
ing at 

report  of  Secretary  of  Treasury  on  moneys  and  funds 

seized  by  military  authorities  at 

New  York  City,  report  of  Secretary  of  War  on  purchase  of  Produce  Ex- 
change in 

estimate  of  appropriation  for  an  assistant  collector  at., 
letter  of  Secretary  of  Treasury  relative  to  additional 

accommodations  for  appraiser's  store  at 

estimate  of  appropriation  for  repairing  barge  office  at. . 
letter  of  Secretary  of  Treasury  relative  to  sale  of  old 

post-office  in 

estimates  of  appropriation  for  sub-treasury  at 

Norfolk  navy-yard,  report  of  Secretary  of  Navy  on  affairs  at 

Nonnao,  Mary,  message  of  President  vetoing  bill  (H.  R.  6192)  to  penaiou. 

a 


Oloott  Harbor,  New  York,  estimate  for  repairs  at 

Oleomargarine,  message  of  President  relative  to  bill  to  define  butter 

and  to  tax 

Oregon,  report  of  Secretary  of  Interior  on  wagon-road  land  grants  in.. 
Onnalaska  (schooner),  report  of  Secretary  of  State  on  case  of 


P. 


Pacific  Railroads,  letter  of  Secretary  of  Interior  on  contracts  of 

report  of  Secretary  of  Treasury  on  sinking  fund  for . . . 

Painter,  Francis  J.,  report  of  Secretary  of  Navy  on  retirement  of 

Park",  letter  of  Secretary  of  War  relating  to  regulations  for,  in  District 

of  Colombia 

Pascagoula  Ri  vcsr,  Florida,  report  of  engineers  on  survey  of 

Paffienger  act,  letter  of  Secretary  of  Treasury  relatit-e  to 

Paul,  Joseph,  e,stimato  of  appropriation  to  pay 

Pcnsacola,  Fla.,  letter  of  Secretary  of  Trejisury  relative  to  additional 

ii;;htHat < 

Peusion   Boai*d   of  Appeals,  letter  of  Secretary  of  Interior  relative  to 

salarieiof 
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Pension  Bnreau,  estimate  for  additional  floor  in  building  of 

Pension  Office,  letter  of  Secretary  of  Interior  relative  to  medical  ex- 
aminers in 

Pension  Office  bnilding,  estimate  of  appropriation  for  completing 

estimate  of  ap])ropriatiou  for  completing 

PeuBionSy  estimates  of  additional  appropriations  for 

additional  estimates  for  appropriations  for 

Petroleum,  report  of  Secretary  of  State  on  taxation  by  Holland  of 

Philadelphia,  letter  of  Secretary  of  Treasury  relative   to  additional 

watchmen  at  silver  vaults  in 

Points,  Abraham,  message  of  President  vetoing  bill  (H.  R.  8556)  to  pen- 
sion   ; . 

Pork,  report  of  Secretary  of  State  relative  to  restrictions  on  American.. 
Postal  service,  annual  report  of  Postmaster-General  on  proposals  for 

mail  contracts 

annual  report  of  Postmaster-General  on  mail  contracts., 
letter  of  Postmaster- General  relative  to  pay  of  railway 

postal  clerks 

letter  of  Postmaster-General  relative  to  application  of 

eight-hour  law  to  letter-carriers 

Poet  master- Gen  era! : 
Communications  from — 

Mail  contracts,  annual  report  on  proposals  for 

annual  report  on 

Postal  service,  relative  to  pay  of  railway  postal  clerks 

relative  to  application  of  eight- hour  law  to  letter- 
carriers  

Postmasters,  rex)ort  on  disallowed  stationery  accounts  of 

Post- Office  Department,  report  of  unsettled  accouuts  in 

Substitutes,  relative  to  employment  of 

Trust  funds,  report  on 

Postmasters,  report  of  Postmaster- General  on  disallowed  stationery  ac- 
counts of 

Post-Office  Department,  report  of  Postmaster-General  on  unsettled  ac- 
counts in 

Potomac  River,  report  of  Secretary  of  War  on  fishways  at  Great  Falls.. 

Poughkoepsie,  N.  Y.,  estimat<3  for  approaches  to  public  building  at 

Precious  metals.     (See  Gold  and  Silver.) 
President  of  the  United  States: 
Annual  message,  with. accompanying  documents — 

Foreign  Relations,  part  1 :.. 

Report  of  Secretary  of  War,  4  volumes,  part  2 

Report  of  Secretary  of  Navy,  2  volumes,  part  3 

Report  of  Postmaster-General,  part  4 -• 

Report  of  Secretary  of  Interior,  5  volumes,  part  5 

Communications  from — 

American  vessels,  transmitting  report  on  seizure  in  British  waters. 

Bartholdi  statue  of  Liberty,  relative  to  inaugurating 

Chinese  immigration,  relative  to 

Civil  Service  Commission,  transmitting  annual  report  of 

Clarksburg,  W.  Va.,  relative  to  approx^riation  for  public  building 

at 

Consular  reports,  transmitting 

Crooks,  James,  transmitting  report  on  claim  of 

Crow  Indians,  transmitting  a  report  relative  to 

Cutting,  A.  K.,  relative  to  arrest  in  Mexico  of 

Foreign  mercantile  marine,  transmitting  report  on 

Holland,  transmitting  report  on  taxation  of  petroleum  by 

Indian  Commissioner,  transmitting  annual  report  of 

International  copyright,  transmitting  diplomatic  correspondence 

relative  to 

Kansas  City,  Fort  Scott  and  Gulf  Railroad,  returning  bill  for 

Mexican  awards,  transmitting  report  on  claims  of  La  Abra  Mining 

Company  and  B,  Weil  under 

Miami  Indians,  transmitting  report  relative  to  relief  of 
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Subject. 


VoL 


Praide&t  of  the  United  States — Continned. 
Covnmiinlcatibiis  from — Continned. 
Milk-sngar,  transmitting  report  on  manufacture  in  Switzerland  of. . 

Northern  Cheyenne  IndianH,  relative  to  condition  of 

Oleomargarine^  relative  to  bill  to  tax  manufacture  of 

Oonalaaka  (schooner),  transmittiug  report  on  case  of 

Pacific  railroads^  transmitting  report  on  contracts  of 

Petroleum,  transmitting  report  on  taxation  by  Holland  of 

Pork,  transmitting  report  on  foreign  restrictions  on  importation  of. 
Bonnd  Valley  Reservation,  transmitting  report  on  allotting  lands  of. 
Ssntosy  Julio  R.,  transmitting  report  on  imprisonment  in  Ecuador 
of : 


Shipping  fees,  relative  to  bill  H.  R.  4838,  to  abolish  certain 

South  American  Commission,  transmitting  report  of 

Substitutes,  transmitting  report  on  employment  in  Executive  De- 
partments of 

Tonnase  duties,  transmitting  diplomatic  correspondence  relative  to. 

Trust  nmds,  transmitting  report  of  Secretary  of  State  on 

Veto- 
Bill  (H.  R.  1471)  to  increase  pension  to  Andrew  J.  Hill 

Bin  (H.  R.  3019)  to  increase  pension  to  Abigail  Smith 

Bill  (H.R.  2145)  for  relief  of  Re  beccaEldridge 

Bin  (H.  R.  1582)  for  relief  of  Eleanor  C.  Bangham 

BUI  (H.  R 1406)  to  pension  S.  W.  Harden 

Bill  (H.R5997)  to  pension  Elizabeth  Luce 

Bill  (H.R  1990)  to  pension  John  Hunter 

Bill  (H.R3624)  to  pension  F.  J. Leese 

Bill  (H.R6897)  to  pension  Henry  Hippie 

Bill  (H.  R.  6136)  to  pension  J.  W.  Farris 

Bill  (H.R 4058)  to  pension  J.D.Monroe 

Bill(H.R.3826)  to  pension  John  Taylor 

BUI  (H.  R.  4002)  to  pension  C.  W.  Tiller 

Bill  ( H.R.  1007)  to  pension  E. P. Hensley 

Bill  (H.R. 6718)  to  pension  William  H. Starr 

Bill  (H.R7108)  to  pension  Andrew  J.  Wilson 

Bill  (H.R6372)  to  pension  Charles  A.Chase 

Bill  (H.R.6774)  to  pension  Bruno  Schultz 

Bill  (H.R.  576)  for  relief  of  Louisa  C.  Beezeley 

Bill  (H.R  7703)  to  pension  Anna  A.  Probort 

Bill  (H.R.e257)  for  relief  of  Julia  Connelly 

Bill  (H.R.  424)  to  pension  Giles  C.  Hawley 

Bill  (H.R.  7257)  to  pension  James  H.  Darling 

Bill  (H.  R  7614)  to  increase  pension  to  Hez^ah  Tillman 

Bill  (H.R. 7109)  to  pension  Joseph  Tnttle 

Bill  (H.R.  1816)  to  pension  Mary  Ann  Miller 

Bill  (H.R. 3205)  to  pension  George W. Gnyse 

Bill  (H.R. 6117)  to  pension  James  D.  Cotton 

BiU  (H.R. 5995)  to  pension  David  T.  EWerkin 

Bill(H.R.7222)  to  pension  Sallie  West 

Bill  (H.  R.7073)  to  pension  Mary  8.  Woodson 

Bill  (H.R. 6895)  to  pension  Sarah Harbaugh 

Bill  (H.R.7401)  to  pension  Samuel  Miller 

Bill  (H.  R.  7931)  to  increase  pension  of  Clark  Boon 

Bill  (H.R7162)  to  pension  Martha Mcllwain 

BiU  (H.  R.  7298)  for  the  relief  of  Charles  Schuler 

BiU  (H.R.6688)  for  relief  of  William  Bishop 

Bill  (H.R7979)  to  pension  Jackson  Stewart 

Bill  (H.  R.7436)  to  pension  Mary  Anderson 

BQl  (H.R. 6752)  to  pension  Alice  E.  Travers 

Bill  (H.R. 6266)  to  pension  Philip  Arner 

Bill  (H.  R.  6192)  to  pension  Mary  Norman 

Bill  (H.  R  6170)  to  pension  Mary  A.  Van  Etten 

Bill  (H.  R.  7167)  for  relief  of  Maria  Hunter 

Bill  (H.R. 472)  to  pension  William  Hoono 

Bill  (H.R.7018)  to  pension  Arotus  V.  Loomis 

Bill  (H.  R.  1818)  to  pension  H.  L.  Kyler 
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Subjects. 


President  of  the  United  States — Continued. 
Communications  from — Continued. 
Veto — Continued. 

Bill  ( H.  R.  .'StiOS)  to  pension  Catharine  McCarty 

Bill  (H.  R.  6648)  to  pension  Edward  M.  Harrington 

Bill  (H.  R..^>:194)  to  pension  Sallv  A.  Bradley 

Bill  (H.R.:k)40)  to  pension  James  T.  Irwin 

Bill  (H.  R.  44-26)  to  pension  Fannie  E.  Evans 

Bill  (H.  R.  5.ViO)  to  erect  public  building  at  Duluth,  Minn 

Bill  (H.  R.  2043)  to  pension  Mai  y  Karstetter 

Bill  (H.  R.  r>30())  to  pension  Roxana  V.  Rowley 

Bill  (H.  R.4797)  to  pension  Robert  H.  Stapleton 

Bill  (H.  R.  50*21)  to  pension  Margaret  A.  Jacoby 

Bill  (H.  K.  5414)  to  pension  Maria  Cunningham 

Bill  (H.  R.  3304)  to  pension  Abner  Moorehead 

BiU  (H,R.47«2)  to  pension  Elizabeth  McKay 

Bill  (H.R.  3043)  to  pension  Lewis  W.  Scanland 

Bill  ( H.  R.  36.'3)  to  pension  William  H.  Nevil 

Bill  (H.  R.*2971)  to  pension  Francis  Deming : 

Bill  (H.R.  4642)  to  i)ension  Janu's  Carroll 

Bill  (H.  R,  1059)  to  pension  Jacob  Romiser , 

Bill  ( H.  R.  1505)  to  pension  William  Dermody 

Bill  (H.R,524)topensionD.  H.Ross 

Bill  (H.  R.  5546)  to  erect  public  building  at  Asheville,  N.  C 

Bill  (H.  R.  1391)  to  erect  public  building  at  Springfield,  Mo 

Bill  (H.  R.  3'.363)  to  pension  Jeunette  Dow 

Bill  (H.  R.  9106)  to  pension  Rachel  Barnes 

Bill  (H.  R.  8336)  to  increase  pension  of  Duncan  Forbes 

Bill  (H.  R.  8556)  to  pension  Abraham  Points 

Bill  (H.  R.  72M)to  pension  Susan  Hawes 

Bill  (H.  R.  5389)  to  pension  Ann  Kinney 

Bill  (H.  R.  3551)  to  pension  G.W.  Cutler 

Bill  (H.  R.  1584)  for  the  relief  of  A.  C.  Richardson 

Private  land  claims: 

Florida:  Report  of  Secretary  of  Interior  on  Hanson  srant 

New  Mexico,  estimate  of  appropriations  for  survey  of. 

Report  of  Secretary  of  Interior  on  San  Tomas  de  Yturbide  claiin. 

Letter  of  Secretary  of  Interior  relative  to  adjustment  of 

Proberti  Anna  A.,  message  of  President  vetoing  bill  (H.  R.  7703)  to 

pension 

Produce  Exchange,  New  York  City,  report  of  Secretary  of  War  on  pur- 
chase of 

Public  buidings,  estimate  of  appropriations  for  repairs  of 

for  heating  apparatus  in 
certain  


for  repair  of 


Public  documents,  annual  report  on  distribution  of 

Public  lands,  suspended  entries,  annual  list  of 

Public  printing,  estimate  of  deficiency  appropriation  for 

Q. 

Quartermaster's  Department,  estimates  of  appropriations  for 

R. 


Receipts  and  expenditures,  annual  report  of,  1882 

18«5 

1883 

Receipts  and  expenditures  and  public  debt,  report  on,  to  1885 

Records.     (See  Hall  of  Records.) 
Register's  OflSce.    (5ee Treasury  Department.) 

Richardson,  A.  C,  message  of  President  vetoing  bill  (H.  R.  1584)  for  re- 
lief  of 
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Subjects. 


HiTen  ftnd  harbors,  letter  of  Secretary  of  War  relative  to  appropria- 

tiOBB -- 

Rochester,  N.  T.,  letter  of  Secretary  of  Treasury  relative  to  appropria- 
tion for  pabllc  bnildingat 

Romiser,  Joseph,  message  of  President  vetoiug  bill  (H.  R.  1059)  to  pen- 
sion 

Ron,  D.  M.,  message  of  President  Tetoing  bill  (H.  B.  524)  to  pension. . 

Roand  Valley  Reseryation.     (See  Indians.) 

Rowley,  Roxana  V.,. message  of  President  vetoing  bill  (H.  R.  5306)  to 
pension.... i 

8. 

Sseo  River,  Me.,  report  of  engineers  on  survey  of , 

SsiDt  Mary's  Falls  Canal,  letter  of  Secretary  of  War  relative  to  im- 
proving  

Ssnta  F^,  N.  Mex.,  letter  of  Secretary  of  Interior  relative  to  repairing 

sdobe  palace  at 

Ssotee  River,  S.  C,  report  of  engineers  on  improvement  at 

SsDtos,  Julio  R.,  report  of  Secretory  of  State  of  imprisonment  in  Ecua- 
dor of , 

Ssngatuek  River,  report  of  engineers  on  survey  of 

SesDlapd,  Lewis  W.,  message  of  President  vetoing  bill  (H.  R.  3043)  to 

pension 

Schaler,  Charles,  message  of  President  vetoing  bill  (H.  R.  7298)  for  re- 
lief of 

Schaltz,  Bruno,  message  of  President  vetoing  bill  (H.  R.  6774)  to  pen- 

aoD , 

Seamen,  estimate  of  appropriation  for  shipping  and  discharging  sea- 
men st  Liverpool 

Secretary  of  Interior: 
Conununications  from — 
Denver  and  Kew  Orleans  Railroad,  relative  to  discriminations 

against 

Hanson,  John  H.,  relative  to  land  survey  of 

Indian  depredation  claims,  report  on 

Interior  Department,  annual  report  on  contingent  expenditures  of. 

Jo§eph,  Richard,  relative  to  accounts  of 

Medical  examiners  in  Pension  Office,  relative  to 

Meacalero  Reservation,  relative  to  paying  settlers  for  imiiovements. . 

Miami  Indians,  relative  to  relief  of 

relative  to  funds  of 

Northern  Cheyenne  lodians.  relative  to  condition  of 

Oregon  vragon-road  grants,  relative  to 

Pacific  Railroads,  relative  to  contracts  of 

Pension  board  of  appeals,  relative  to  salaries  of 

Private  land  claims,  report  on  Santa  Tomas  de  Yturbide  claim,  New 

Mexico 

Public  documents,  annual  report  on  distribution  of 

Round  Valley  Reservation,  on  allotting  lands  of 

Santa  F6,  N.  Mex.,  relative  to  repairing  adobe  palace  at 

Suspended  entries  of  public  lands,  annual  report  on 

Trust  funds,  statement  of 

Secretary  of  Navy : 
ComiDUDications  from — 

Navy  Department,  annual  report  of  contingent  expendilures  of 

on  employes  in 

relative  to  employment  of  substitutes  in 

Norfolk  navy-yard,  relative  to 

Painter,  F.J.^  relative  to  retirement  of 

B<»tired  officers,  list  of 

Trnst  funds,  report  on 

VcMeJs,  relati  ve  to  progreas  on  steel  cniiMers 

W^ashingtOQ  navy-yard,  relative  to  ordnance  shops  in 
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185 
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mtofix  to  aotjsfi  exi:cutive  dqcuhents. 


Sabjeots. 


Secretary  of  State : 
Communications  from — 

Bordeaux  International  Congress,  relative  to 

Compagnie  G^o^rale  Transatlantiqne,  relative  to  claim  of. 

Consular  reports,  transmitting 

Crooks,  James,  relative  to  claim  of 

^    Cutting.  A.  K.,  relative  to  arrest  in  Mexico  of 

Department  of  State,  annual  leport  on  expenditarea  of 

Foreign  mercantile  marine,  report  on , 

French  spoliation  claims,  report  of  Mr.  Tuck  on 

Holland,  on  taxation  of  petroleum  by 

International  copyright,  diplomatic  correspondence  relative  to  .... 
Mexican  awards,  relative  to  claims  of  La  Abra  Mining  Company 

and  B.  Weil  under 

Milk  sugar,  on  manufacture  in  Switserland  of 

Onnalaska  (schooner),  relative  to  case  of 

Petroleum,  relative  to  taxation  by  Holland  of 

Pork,  on  foreign  restrictions  on  importation  of , 

Santos,  Julio  K.,  relative  to  imprisonment  in  Ecuador  of 

Sitting  Bull « relative  to  claim  of  J.L.Lagar6  in  procuring  surren- 
der of 

State  Department,  annual  report  on  clerks  in 

Substitutes,  relative  to  employment  in  Executive  Departments  of  . 

Tonnage  duties,  diplomatic  correspondence  relative  to 

Trust  funds:  report  on.....  ., 

Secretary  of  Treasury : 
Communications  from — 

Annual  report .• , 

Alaska,  relative  to  accounts  of  secretary  of 

Andrews,  C.  C:  relative  to  reimbursement  of 

Appropriations,  supplemental  estimates  for 

estimates  for  building  at  Fort  Leavenworth,  and 
purchase  of  land  at  Jeffersonville  and  Neptune 

Island 

estimates  for  ensuing  fiscal  year 

Attorneys-General,  relative  to  vouchers  for  cost  of  portraits  of 

Balances,  report  of  balances  due  to  and  from  United  States 

Bartholdi  statue  of  Liberty,  estimate  of  appropriation  for  inau- 
gurating  

Beard,  W.  H.,  estimate  to  pay  claim  of 

Boise  City  penitentiary,  relative  to  enlarging 

Bonaveris,  Paul,  estimate  ot  appropriation  to  pay 

Boston  sub- treasury,  relative  to  payment  of  silver  dollars  at 

Brooklyn,  N.  Y.,  relative  to  increasing  cost  of  public  building  at. . 
Bureau  of  Engraving  and  Printing,  relative  to  improving  building 

at 

Bureau  of  Labor,  estimates  of  appropriation  for 

C<idwallader,  J.  F.,  relative  to  amount  of 

Capo  Orford  light,  estimate  of  appropriation  for 

Capitol  groundn,  relative  to  appropriation  for  improving 

Carson  Ci ty  mint,  relative  to  appropriation  for 

Census,  estiniate  of  appropriation  for 

Census  of  Indians,  estimate  of  appropriations  for  taking 

Central  Pacific  Railroad,  estimates  of  appropriation  to  pay  trans- 
portation claims  of  1865. 

Central  Pacific  Railroad,  estimates  to  pay  mail  service 

Charges  d'affaires,  estimate  of  deficiency  appropriation  for  salaries 

of 

Claims,  list  of  claims  allowed  for  which  no  appropriations  made... 

list  of  claims  allowed  under  exhausted  appropriations 

estimate  of  appropriation  for  defending  suits  against  United 

States  for 

list  of,  allowed 

list  of  claims  allowed  by  Court  of  Claims 

fallowed 
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Subjects. 


Secretary  of  Treaanry — Coptinned.  • 

CoiuiounicatioDS  from — 

Coa),  relative  to  drawbacks  od 

Coast  snrvey y  annual  report  of  expenditures 

annual  report 

Collectors  of  customs,  relative  to  suits  a^<iin8t 

CommissionerSf  additional  estimates  of  appropriations  for 

Consuls,  estimate  of  appropriations  for  salaries  of  alien 

Cor  win,  report  of  cruise 

Court  of  Claims,  estimate  of  appropriations  for  judgments  of 

Cree  Indians,  estimate  for  relief  of 

Crow  Indians,  relative  to  appropriation  for  allotment  of  lands  to.. . 

Customs  cases,  annual  report  of  awards  to  infonners  iu.« 

relative  to  revision  of  laws  regulating 

districts,  relative  to  non-paying 

officers,  annusl  report  on  emoluments  of 

Department  of  J  u:.  lice,  estimate  for  fitting  up  building  for 

Deputy  Comptroller  oi  Currency,  relative  to  salary  of. 

Direct* tax  of  1861,  relative  to 

District  of  Columbia,  estimate  of  appropriation  for  education  of  fee- 
ble-minded children  in 

estimates  of  appropriations  for  schools  in.... 
estimate  of  appropriation   for  public-school 

buildings 

Fort  Douglas,  estimate  to  enlarge ^ 

Fort  Hamilton,  estimate  of  appropriation  for  purchase  of  ground  at 

Fort  Niagara,  estimate  of  appropriation  for  protecting  site  of 

Fortifications,  relative  to  appropriation  for  armament  of 

Freedmen's  Hospital,  estimate  of  appropriation  for  repairs  at 

French  spoliation  claims,  estimate  of  appropriation  for  securing  evi- 
dence in i 

6alvest4>n,  Tex.,  relative  to  act  for  erection  of  public  buildiugat.. 

Gondolfo,  Csesar,  on  claim  of 

Governoi^s  Island,  New  York,  relative  to  beacon-light  on 

Grand  Island,  Mississippi,  estimate  for  erecting  lignt-bouse  at 

Gray's  Harbor,  relative  to  additional   appropriations  for  light- 

hou)<c  at 

relative  to  appropriation  for  light-house  at 

Hall  of  records,  recommending  erection  of 

Hannibal,  Mo.,  relative  to  increasing  cost  of  public  building  at 

Hendricks,  T.  A.,  estimate  of  appropriation  for  engraved  portraits 
of 


Hot  Springs,  Ark.,  estimates  of  ap]»ropriation8  for  inipruvementat. 

Humboldt  Bay,  California,  relative  to  removing  light-house  at 

lomiigratioD,  relative  to  regulatiou  of 

Import  duties,  annual  report  ou  refunds  of 

Indian  Office,  estimate  of  appropriation  for  clerical  force  in 

Interior  Department,  estimate  for  reconstructing  cast   wing  of 
building 

Internal-revenue  collectors,  relati  ve  to  commissions  to 

laws,  relative  to  amending  bcction  12 
of  act  of  1879 

Jurors'  fees,  additional  estimates  of  appropriations  for 

Lancaster,  K.  D.,  relative  to  charges  against 

Lehman,  L.,  relative  to  reappraiscment  of  glassware  imported  by.. 

Ligbt-house  depot  for  fourteenth  district,  relative  to  an  appropria- 
tion fur 

Light-houses,  estimates  of  appropriations  for  repair  of 

Mackinac  Indian  agency,  estimate  for  compensation  of  agent  at . .. 

Mare  Island  navy -yard,  estimate  of  appropriations  for  quarters  and 
barracks  at - 

Marine  Corps,  addi  tional  estimates  of  appropriations  for 

Marine  Hospital  Service,  relative  to  an  additional  surgeon-general 


m 


Minor  coin,  estimate  for  transportation  of 

7147--H.  Ex. ii 
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Wichita,  Kans.,  letter  of  Secretary  of  Treasury  relative  to  appropria- 
tion for  biiildiog  at 1.  .• 

Willete  Point,  New  York,  plans  and  estimatcH  for  buildings  at , 

Wilson,  Andrew  J.,  message  of  President  vetoing  bill  (II.  E.  7108)  to 
pension 

Witnesses.    {See  Courts  of  United  States.) 

Woodson,  Mary  S.,  message  of  President  vetoing  bill  (H.  R.  7073)  to 
pension .' 

Wyoming,  letter  of  Secretary  of  Treasury  relative  to  eiilargenient  of 
penitentiary  in...& , 
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PART    I. 

OmciRs  OF  THK  Corps  ok  Enginrkka 3 

SEA-COAST  AND  LAKE  FRONTIER  DEFENSES. 
Qeneral  di  sensation 4 


Estimates  of  Appropkiations  fok  1886-7 5 

HOBTHERN  Frontikr.— Ft.  Wayne,  Mich.,  5;  Ft.  Porter,  N.Y.,5;  Ft.  Nia^jara.N.  Y., 
Ft. Ontario,  N.  Y. , 6  ;  Ft.  Moiiti^omery,  N.  Y.,  7.  The  Penobscot,  Mk.— Ft.  Knox, 7. 
Thk  Krnnkbkc,  Mk.— Ft.  Popham,  7.  Portland,  MK.~Ft.  Gorges,  Ft.  Preble,  Ft. 
ScainmeU8;  battery  on  Portland  Head,  batteries  on  Cow  Id.,  batteries  on  Great 
Hog  Id.. 9.  Portsmouth,  N.  H.^  and  Navy- Yard  at  Kittery,  Mk.— Ft.  McClary, 
Pi. Constitution,  battery  on  Gerrish's  Id.,  battery  on  Jerry's  Point,  10.  Boston 
iHD  Navy-Yard  at  Charlestown,  Mass. — Ft.  Warren,  battery  at  Long  Id.  Head, 
11;  Ft.  Winthrop,  Ft.  Independence,  12.  New  Bedford,  Mass.— Fort  at  Clark's 
Point,  12.  Narragansett  Bay,  R.  I  —Ft.  Adams,  13;  defenses  of  Dntch  Id.,  14; 
Ft  Greene,  15.  New  LoNDpN  Harbor  and  Navy- Yard,  Conn.— Ft.  Trumbull, 
15;  Ft.  Griawold,  16.  New  Haven,  Conn.— Ft,  Hale.  16.  New  York  and  Navy- 
Yakd  at  Brooklyn.— Ft.  Schuyler,  fort  at  Willets  Point,  16 :  defenses  of  Gov- 
ernor's Id.,  sea-wall  on  Governor's  Id.,  17;  Ft.  Wood,  Ft.  Hamilton  and  additional 
Ikatteries,  18;  mortar  battery.  Ft.  Hamilton,  Ft.  Lafayette,  Ft.  Wadsworth,  19; 
fort  on  nite  of  Ft.  Tompkins,  20;  Glacis  Gun  Battery  (n.  of  fort  on  site  of  Ft. 
Tompkins),  Glacis  Mortar  Battery  (s.  of  fort  on  site  of  Ft.  Tompkins),  Battery 
Hudson,  21 ;  South  Mortar  Battery,  North  Cliff  Battery,  22 ;  South  Cliff  Battery, 
Two-gan  Battery  near  fort  on  site  of  Ft.  Tompkins,  2i? ;  fort  at  Sandy  Hook,  24. 
Priladrlpiua  and  League  Island  Navy-Yard.— Ft.  Mifflin,  25;  mortar  battery 
At  Ft.  Mifflin,  site  for  defenses  at  Red  Bank,  Ft.  Delaware,  26 :  battery  at  Finn's 
Point,  mortar  battery  at  Finn's  Point,  27 ;  foit  opposite  Ft.  Delaware,  mortar  bat- 
tery opp4Hut-e  Ft.  Delaware,  28.  Baltimore,  Md.— Ft.  Mc Henry,  28 ;  Ft.  Carroll,  29. 
Washington,  D.  C. — Ft.  Foote,  29 ;  Ft.  Washington,  'M) ;  obstructions  of  the  Poto- 
mac, 31.  Hampton  Roads  and  Gosport  Navy- Yard,  Va. — Ft.  Monroe,  31 ;  arte- 
sian well  at  Ft.  Monroe,  Ft.  Wool,  32.  Beaufort  Harbor,  N.  C— Ft.  Macon,  33. 
Wilmington,  N.  C— Ft.  Caswell,  34.  Charleston,  8.  C. — Ft.  Mbultrie,  34;  Ft. 
Samter,  Ft.  Johnson,  35  ;  Castle  Piuckney,  36.  Savannah,  Ga. — Ft.  Oglethorpe, 
Ft  Pnlaski,  36 ;  new  fort  on  Tvbee  Id.,  37.  Cumberland  Sound. — Ft.  Clinch,  37. 
Saint  Augustine,  Fla.— Ft.  Marion,  :58.  Key  West,  Fla.— Ft.  Taylor  and  bat- 
teries, :i8.  Harbor  OF  Dry  Tortugas,Fla.— Ft.  Jefferson,  39.  Pensacola  Har- 
bor AND  Navy- Yard,  Fla. — Ft.  Pickens,  :i9;  Ft.  Barrancas  and  redoubt,  Ft.  McRee, 
40.  Mobile,  Ala. — Ft.  Morgan,  Ft.  Gaines,  41.  Mississippi  Sound.— Fort  on  Ship 
bland,  41.  New  Orleans,  La.— Ft.  Pike,  Ft.  Macomb,  42 ;  Tower  Dnpr^,  Battery 
Bienvenue,  tower  at  Proctorsville,  Ft.  Jackson,  43 :  Ft.  St.  Philip,  Ft.  Liviugston,  44. 
Galve-STON,  Tex. — Batteries  at  the  entrance  to  the  harbor  of  Galveston,  45.  San 
Diego  Harbor,  California.— Fort  at  San  Diego,  45.  San  Francisco,  Navy- Yard 
AT  Mare  Island  and  Arsenal  at  Benicia,  Cal. — Ft.  Winfield  Scott,  45 ;  fort  at 
Lime  Point, 46;  fort  on  Aicatraz  Id., Ft.  Mason,  batteries  on  Angel  Id.,  47. — De- 
fenses OF  the  Columbia,  Oreo.,  and  Wash. — Ft.  Stevens,  Ft.  Canby,  48. 
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ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

In  charge  of  Col.  C.  E.  Blunt,  Corps  of  Knginkers— 

Lnbec  Channel,  Me.,  Bangor  Harbctr  and  Penobscot  River,  Me.,  55;  Moose-a-bec  Bar 
at  Jonesport,  Me.,  56;  Belfast  Harbor,  Me.,  Rockland  Harbor,  Me.,  57;  Portland 
Harbor,  Me.,  Kennobunk  River,  Me.,  breakwater  at  mouth  of  Saco  River,  Me.,  Port«- 
mouth  Harbor,  N.  H.,  58;  Cocheco  River,  N.  H.,  59;  examinations  and  surveys,  60. 

In  charge  of  Maj.  Charles  W.  Raymond,  Corps  of  Engineers— 

Newburyport  Harbor,  Mass.,  60  ;  Merrimac  River,  Mass.,  61 ;  Scituate  Harbor,  Mass., 
62;  Boston  Harbor,  Mass.,  63;  Plymouth  Harbor,  Mass.,  Provincetown  Harbor, 
Mass.,  64;  Lynn  Harbor,  Mass.,  65;  Maiden  River,  Mass.,  harbor  of  refuge  at 
Sandy  Bay,  Cape  Ann,  Mcis^.,  66;  examinations  and  surveys,  67. 

In  charge  of  Lieut.  Col.  George  H.  Elliot,  Corps  of  Engineers — 

Harbor  of  refuge  at  Hyannis,  Mass.,  harbor  of  refuge  at  Nantucket,  Mass.,  68  ;  Wood's 
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gansett  Bay,  R.  L,  73  ;  Newport  Harbor,  R.  I.,  75 ;  harbor  of  refuge  at  Block  Island, 
R.  I.,  76;  Little  Narragansett  Bay,  R.  I.,  Conn.,  harbor  of  refuge  at  Stonington, 
Conn.,  78;  examinations  and  surveys,  79. 

In  charge  of  Lieut.  Col.  Walter  McFarland,  Corps  of  Engineeks — 

Connecticut  River,  Mans,  and  Conn.,  80 ;  Thames  River,  Conn.,  81 ;  New  London  Har- 
bor, Conn.,  82;  Clinton  Harbor,  Conn.,  New  Haven  Harbor,  Conn.,  83  ;  breakwater 
at 
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N,  Y.,  88;  Echo  Harbor,  Now  Rochello,  N.  Y.,  Mamaroneck  Harbor,  N.  Y.,  Green- 
port  Harbor,  N.  Y.,  89;  Port  Jefferson  Harbor,  N.  Y.,  Flushing  Bay,N.  Y.,  90  ;  New- 
town Creek,  N.  Y.,  91  ;  Buttermilk  Channel,  N.  Y.,  92;  Gowauus  Bay,  N.  Y.,  Har- 
lem River,  N.  Y.,  9.3;  Hudson  River,  N.  Y.,  harbor  at  Rondout,  N.  Y.,  94  ;  harbor  at 
Saugerties,  N.  Y.,  removing  sunken  vessels  or  craft  obstructing  or  endangering  nav- 
igation, 95;  examinations  and  surveys,  95. 

In  charge  op  Brio.  Gen.  John  Newton,  Chief  op  Engineers,  Bvt.  Maj.  Gen., 
U.  S.  A.— 

Removing  obstructions  in  East  River  and  Hell  Gate,  N.  Y.,  96. 

In  charge  of  Maj.  George  L.  Gillespie,  Corps  op  Enoinbers,  B\t.  Lieut. 
Col.,  U.  S.  A.— 

East  Chester  Crock,  N.  Y.,  Canarsie  Bay,  N.  Y.,  98;  Sheepshead  Bay,  N.  Y.,  99 ;  Sumpa- 
wanus  Inlet,  N.  Y.,  100 ;  Cheesequakes  Creek,  N.  J.,  101 ;  Passaic  River  above  New- 
ark, N.J. ,  lf>2;  Passaic  River  below  Newark,  and  removing  shoals  in  Newark  Bay, 
N.  J.,  lOIJ ;  channel  between  Staten  Island  and  New  Jersey,  104  ;  Shrewsbury  River, 
N.J.,105;  Kahway  River,  N.  J.,  Elizabeth  River,  N.J. ,  lOd;  Woodbridge  Creek,  N. 
J.,  Mana^quan  River,  N.  J.,  107 ;  Raritan  Hay,  N.  J.,  108 ;  Raritan  River,  N.  J.,  109 ; 
Mattawan  Creek,  N.  .1.,  Keyport  Harbor,  N.  J.,  Ill ;  South  River,  N.  J.,  112;  Gedney's 
Channel,  New  York  Harbor,  113;  Removing  sunken  vessels  or  craft  obstructing  or 
endangering  navigation,  114  ;  examinations  and  surveys,  114. 
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Ik  charge  of  Ljbtjt.  Col.  Hekry  M.  Robert,  Corps  of  Engineers— 

Delaware  River  from  Trenton,  N.  J.,  to  its  mouth,  115;  Delaware  River  between  Tren- 
ton, N.  J.,  and  Bride8bnrg,Pa.,116;  Delaware  River  below  Bridesburg,  Pa.,  117; 
Delaware  River  at  Schooner  Ledge,  im ;  Delaware  River  near  Cherry  Island  Flats, 
Frankford  Creek,  Pa.,  Schuylkill  River,  Pa. ,  1 19 ;  ice  harbor  at  Marcus  Hook,  Pa.; 
120 ;  ice  harbor  at  the  head  of  Delaware  Bay,  Del.,  construction  of  iron  pier  in  Dela- 
ware Bay  near  Lewea,  Del.,  121 ;  Delaware  Breakwater  harbor,  Del.,  12*2 ;  Rancocoij 
River, X.  J.,  Woodbury  Creek,  N.  J.,  Mantua  Creek,  N.  J.,  121^  ;  Racci.on  River,  N.  J., 
Salem  River,  N.  J.,  124 ;  Cohausey  Creek,  N.  J.,  North  Branch  of  Susquehanna  River, 
Pa.,  125;  removal  of  wrecks  from  Delaware  Buy  and  River,  removing  sunken  ves- 
sels or  craft  obstructing  or  endaugering  navigation,  United  States  commission  advi- 
sory to  the  Board  of  Harbor  Commissi  ..^.^^rsof  Philadelphia,  Pa.,  120;  examinations, 
126. 

In  charge  of  Mr.  William  F.  Smith,  U.  S.  Agent— 

Uanrice  River,  N.  J.,  Wilmington  Harbor,  Del.,  127;  \v.v  harbor  at  New  Castle,  Del., 
1^ ;  Duck  Creek,  Del.,  Saint  Jones  River,  Del.,  129  ;  Mispillion  Creek,  Del.,  Broad- 
kiln  River,  Del.,  Broad  Creek,  Del.,  from  its  mouth  to  Laurel,  130;  Indiau  River, 
Del.,  Snstinehanaa  River  above  and  below  Havre  de  Grace,  Md.,  131 :  Elk  River,  Md., 
132;  Chester  River  at  Kent  Island  Narrows,  Md.,  Chester  River  from  Spry's  Land- 
ing t4)  ^>ampton,  Md.,  Corsica  Creek,  Md.,  133 ;  harbor  at  Annapolis,  Md.,  Chop- 
tank  River,  Md.,  134  ;  harbor  of  Cambridge,  Md.,  135;  Wicomicu  River,  Md.,  Upper 
Thoroughfare,  between  DeiPs  Island  and  the  mainland,  Md.,  136  ;  removing  snnken 
vessels  or  craft  obstructing  or  endangering  navigation,  137  ;  examinations  and  sur- 
veys, 137. 
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Patapsco  River  and  channel  leading  to  Baltimore,  Md.,  137. 

br  CHARGE  OF  Maj.  Peter  C.  Hains,  Corps  of  Engineers,  Bvt.  Likit.  Col., 
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Harlxirs  at  Washington  and  Georgetown,  D.  C,  139  ;  Potomac  River  at  Washington, 
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CluMinel  at  Mount  Vernon,  Va.,  Neabsco  Creek,  Va.,  144;  Breton  Bay,  Leonardtowii, 
Md.,  Nomini  Creek,  Va.,  145;  harbor  at  entrance  of  Saint  Jeroilie's  Creek,  Md., 
Happabannock  River,  Va.,  146  j  Totusky  River,  Va.,  147;  Urbaua  Creek,  Va.,  Mat- 
taponi  River,  Va,,  Pamuuky  River,  Va.,  148;  York  River,  Va.,  149;  Chickahomiuy 
River,  Va.,  Staunton  River,  Va.,  150, 151 ;  Dan  River,  between  Mudison,  N.  C,  and 
Danville,  Va.,  151;  Roanoke  River,  N.  C,  French  Broad  River,  N.  C.,15'^;  exami- 
nations and  surveys,  153. 


I5  charge  op  Capt.  F.  a.  Hinman,  Corps  of  Engineers— 

>  Norfolk  Harbor  and  the 

Norfolk, Va.,  154 ;  Appomattox River,Va.,  155; 


Harborat  Norfolk,  Va.,  153 ;  approach  to  Norfolk  Harbor  and  the  V.  S.  (Norfolk)  navy- 
vard,  between  Lambert's  Pomt  and  Ft.  7" 


removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  1(>4;  ex- 
aminations and  surveys,  164, 

Ix  charge  of  Capt.  William  H.  Bixby,  Corps  of  Enoineeks — 

Contentnea  Creek,  N.  C,  1(>4;  Trent  River,  N.  C,  165;  Neuse  River,  N.  C,  IG6:  Inland 


inatiousaud  .snrveyB,  177. 
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In  chargh  op  Col.  Q.  A.  Gillmork,  Corps  of  Enqinrbrs.  Bvt.  Maj.  Gen.,  U. 
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Charleston  Harbor,  S.  C,  177;  Wappoo  Cut,  S.  C,  179;  Ashley  River,  S.  C,  180; 
Edisto  River,  S.  C.,  IBl;  Salkiehatchie  River,  S.  C,  Savannah  Harbor  and  River, 
Ga.,  182;  Savannah  River,  Ga..  184;  Savannah  River  above  AugUKta,  Ga.,;l85; 
Saint  Augustine  Creek  (^Thunderbolt  River),  Ga.,  Romorly  Marsh,  Ga.,  186;  Alia- 
uiaha  River,  Ga.,  187;  Brunswick  Harbor,  Ga.,  18S;  entrance  to  Cumberland  Sound, 
Ga.  and  Fla  ,  189;  inside  passage  between  Fernandiua  and  Saint  John's  River,  Fia., 
191;  examinations  and  surveys,  191. 

In  chakgk  of  Capt.  W.  T.  Rossell,  Corps  of  Engineers— 

Saint  John's  Riv^r,  Fla.,  191 ;  Upper  Saint  John's  River,  Fla.,  Volusia  Bar,  Fla.,  193 ; 
Apalachicobi  Bay,  F^la.,  Tampa  Bay,  Fla.,  194;  Suwanee  River,  Fla,  Key  West 
Harbor,  Fla..  195;  Pease  Creek,  Fla.,  harbor  at  Cedar  Keys,  Fla.,  196;  Manatee 
River,  Fla.,  Caloosaliatchee  River,  Fla.,  197;  Apalachicola  River,  Fla.,  Withlacoo- 
chee  River,  Fla.,  198;  removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation,  199  ;  examinations  and  Hurveys,  199. 

In  chakuk  ok  ('apt.  R.  L.  Hoxie,  Coups  of  Engixeers— 

Ocmnlgee  River.  Ga.,  199;  Oconee  River,  Ga.,  200;  Flint  River,  Ga.,  Oostenaula  and 
Coosa wattee  rivers,  Ga.,  Coosa  River,  G,i.  and  Ala.,  '201 ;  Chatt.ahoochee  River,  Ga. 
and  Ala.,  202;  Alabama  River,  Ala.,  Tallapoosa  River,  Ala.,  *i03;  Cahaba  River, 
Ala.,  204;  Est.ambia  and  Conecuh  rivers,  Fla.  and  Ala.,  Choctawhatchee  River,  Fla. 
and  Ala.,  205;  La  Grange  Bayou,  Fla.,  harbor  at,  Pensacola,  Fla.,  206;  examina- 
tions and  snrvt^ys,  207. 

In  charge  ok  Maj.  A.  N.  Damrell,  Corps  of  Engineers— 

Mobile  Harbor,  Ala.,  207;  Warrior  River,  Ala.,  208;  Tombigbee  River,  from  Fulton 
to  Vienna,  Tombigbee  River,  below  Vienna.  209 ;  Black  Warrior  River,  from  Tqb- 
caloosa  to  Dauiers  Creek,  Ala.,  Old  Town  Creek,  Miss.,  210;  Noxubee  River,  Miss., 
Pascagoula  River,  Miss.,  211;  roadstead  leading  into  Back  Bay,  Biloxi,and  Biloxl 
Channel,  Miss.,  Horn  Island  Pass,  Mis.**.,  Pearl  River,  Miss.,  below  Jackson,  212; 
Pearl  River,  Miss.,  from  Jackson  to  Carthage,  Pearl  River,  Miss.,  between  Edinburg 
and  Carthage,  213;  examinations  and  surveys,  214. 

In  charge  of  Ma.t.  W.  H.  Heurr,  Corps  of  Engineers — 

Inspection  of  the  improvement  at  the  South  Pass  of  the  Mississippi  River,  214 ;  Amite 
River,  La.,  Tangipahoa  River,  La.,  215;  Tchefiincte  River,  La.,  216;  Tickfaw  River, 
La.,  Bayou  Teche,  La.,  217  ;  connecting  Bayou  Teche  with  Grand  Lake  at  Charen- 
ton.  La.,  218;  Bayou  Black,  La.,  219;  Bayou  Courtableau,  La.,  220;  Bayou  Terre- 
bonne, La.,  Bayou  La  Fourche,  La.,  Calcasieu  River,  La., 221;  Calcasieu  Pass,  La., 
222;  Sabine  Pass,  Tex  ,  22.3;  Sabine  River,  La.  and  Tex.,  224;  Neches  River,  Tex., 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  225;  ex- 
minations  and  surveys,  225. 

In  CHAR<iK  OF  Maj.  S.  M.  Man'sfield,  Corps  of  Engineers,  Bvt.  Lieut.  Col., 
U.  S.  A.— 

Entrance  to  Galveston  Harbor,  Tex.,  ship-channel  in  Galveston  Bay,  Tex.,  226;  Trinity 
River,  Tex.,  Buffalo  Bayou,  Tex,,  227;  channel  over  the  bar  at  mouth  of  Brazos 
River,  Tex.,  Pass  Cavalio  Inlet  to  Matagorda  Bay, Tex.,  228;  Aransaa  Pass  and  Bay 
up  to  Rockport  and  Corpus  Christi,  Tex.,  harbor  at  Brazos  Santiago,  Tex.,  229; 
protection  of  river  bank  at  Fort  Brown,  Tex.,  230. 

WESTERN  RIVERS. 

In  charge  of  Capt.  Eric  Bergland,  Corps  of  Engineers— 

Bed  River,  La.  and  Ark.,  2:50;  survey  of  Bayou  Pierre,  La.,  Cypress  Bayou,  Tex.  and 
La.,  232;  Cane  River,  La.,  Loggy  Bayou,  Lake  Bisteneau  and  the  Dorcheat,  La., 
233;  Ouachita  and  Black  riyers,  Ark.  and  La.,  234;  Bayou  Bartholomew,  La.  and 
Ark.,  Bayou  BoMif,  La.,  2^55;  Tensas  River  and  Bayou  Macon,  La.,  Bayou  D*Ar- 
bonne,  La.,  23(5;  Tazoo  River,  Miss.,  237;  Big  Sunflower  River,  Miss.,  TchulaLake, 
Miss.,  2:iH;  Tallahatchee  River,  Miss.,  239;  Cold  water  River,  Missj.,  Yallabusha 
River,  Miss.,  240;  Steele's  Bayou,  Miss.,  Big  Black  River,  Miss.,  241;  Big  Hatchee 
River,  Tenn.,  South  Forked  Deer  River,  Tenn.,  242;  Water-gauges  on  the  Mississippi 
River  and  its  principal  tributaries,  243;  examinations  and  surveys,  243. 
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In  charos  of  Capt.  H.  8.  Tabbr,  Corps  ok  Engineers — 

SemoviDg  obBtrnctions  in  Arkansas  River,  Ark.,  244;  Arkansas  River  between  Fort 
Smith  and  Wichita,  Ksns.,  Arkansas  River  at  Fort  Smith,  Ark.,  Arkansas  River  at 
Pine  Bluff,  Ark.,  245:  Black  River,  Ark.  and  Mo.,  247;  White  River,  Ark.,  White 
River  above  Buffalo  Shoals,  Ark.,  248;  White  River  between  Jacksonport  and  Buf- 
falo Shoals,  Whit«  and  Saint  Francis  rivers,  Ark.,  Saint  Francis  River,  Ark.,  249; 
Saline  River,  Ark.,  250 ;  L'Angnille  River,  Ark.,  251 ;  survey  of  Arkansas  River, 
Ark.,  from  Little  Rock  to  its  month;  continuation  of  survey  of  Arkansas  River 
from  Wichita,  Kans.,  to  Foit  Gibson,  lud.  T.,  251 ;  exauiinations-anil  surveys,  252. 

In  charge  of  Maj.  A.  M.  Miller,  Corps  op  Engineers— 

Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri  rivers,  252;  Osage 
River,  Kans.  and  Mo.,  Gasconade  River,  Mo.,  254;  Wabash  River,  Ind.  and  III., 
STid;  White  River,  Ind.,  257;  ex^^minations  and  surveys,  257. 

Mississippi  River  Comaossion 258 

Missouri  River  Commission 268 

Is  CHARGE    OF   MaJ.    O.    H.    ErNST,    CoRPS  OF   ENGINEERS— 

Mississippi  River,  between  the  Illinoin  and  Ohio  rivers,  harbor  and  Mississippi  River 
at  Alton,  Mississippi  River  opposite  the  city  of  Saint  Louis,  Mo.,  MisMissippi  River 
at  or  near  Cape  Girardeau,  Mo.,  and  Minton  Point,  111.,  259;  examinatiouH,  259. 

Ik  charge  of  Capt.  James  B.  Quinn,  Corps  of  Engineers — 

Yellowstone  River,  Mont,  and  Dak.,  259;  Minsouri  River  from  Sioux  City  to  Fort 
Benton,  Mont.,  2i60. 

Ik  charge  of  Maj.  Alexander  Mackenzie,  Corps  of  Engineeus— 

Upper  Mississippi  River,  operations  of  snag-boat,  &c.,  560;  Mississippi  River  from 
Saint  Panl  to  the  Des  Moines  Rapids,  Mississippi  River  from  Des  Moines  Rapida  to 
mooth  of  Illinois  River,  261 ;  harbors  of  refuse  on  Lake  Pepin,  removal  of  bar  in 
Mississippi  River  opposite  Dubuque,  Iowa,  ice  harbor  at  Dubuque,  Iowa,  2(i2;  Rock 
lAland  Bapids,  Mississippi  River,  harbor  at  Rock  Island,  111.,  Des  Moines  Rapids, 
Miseiifesippi  River,  2tK$;  operating  and  care  of  Des  Moines  Rupids  Canal,  264;  dry 
dock  at  the  Des  Moines  Rapids  Canal,  Quincy  liay.  111.,  removing  obstructions  in 
Misissippi  River,  265;  examinations  and  surveys,  265. 

Ix  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers — 

Preservation  of  Falls  of  Saint'Anthony,  Minn.,  20();  Mississippi  River  above  the  Falls 
of  Saint  Anthony,  Minn.,  267;  couvstrnction  of  lock  aud  dam  on  Mississippi  River 
at  Meeker's  Island,  Minn.,  Chippewa  River,  Wis.,  268;  Chippewa  River  at  Yellow 
Banks,  Wis.,  Saint  Croix  River  below  Taylor's  Falls,  Minn,  and  Wis.,  269;  Minne- 
sota River,  Minn.,  Red  River  of  the  North,*  Minn,  and  Dak.,  270;  lock  aud  dam  at 
Goos«*  Rapids  on  Red  River  of  the  North,  Minn,  aud  Dak.,  271;  reservoirs  npon 
the  headwaters  of  the  Mississippi  River  aud  its  tributaries,  272;  surveys  for  reser- 
voirs at  the  sources  of  the  Mississippi,  Saint  Croix,  Chippewa,  and  Wisconsin 
rivers,  273. 

Ik  charge  of  Maj.  William  R.  King,  Corps  of  Engineers — 

Tenoessee  River,  27:i;  Cumberland  River,  Tenn.  and  Ky.,  274;  Hiwassee  River, 
French  Broad  River,  Tenn.,  276;  Clinch  River,  Tenn.,'^Duck  River,  Tenn.,  277; 
Caney  Fork  River,  Tenn.,  Little  Tennessee  River,  Tenn.,  27H;  South  Fork  Cumber- 
land River,  Ky.,  279;  examinations  and  surveys,  279. 

Is  CHARGE  OF  Lieut.  Col.  Wiluam  E.  Merrill,  Corps  of  Engineers,  Bvt.  Col., 
U.  8.  A.— 

Ohio  River,  Davis  Island  Movable  Dam,  280;  operating  and  care  of  Louisville  and 
Portland  Canal,  281 ;  falls  of  the  Ohio  River  at  Louisville,  Ky.,  Monongahela  River, 
W.  Va.  and  Pa.,  lock  and  dam  No.  9,  Monongahela  River,  282;  Allegheny  River, 
Pa.,  ice  harbor  at  mouth  of  Muskingum  River,  Ohio,  283;  harbor  ot  refuge  near 
Cincinnati,  Ohio,  harbor  of  refuge  mouth  Great  Kanawha  River,  W.  Va.,  284;  ex- 
amiaatioDs  and  eurveyp,  284. 
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In  charge  of  Likut.  I^ol.  W.  P.  Craiohill,  Corps  of  Enginebrs— 
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Chincotea^ne  Bay,  iu  Virginia,  to  Delaware  Bay,  at  or  near  Lewes,  Del.,  891;  Po- 
cnmoke  River  and  Sound,  Md.,  904;  Skipton  Creek,  Md.,  907;  Tuckahoe  Creek, 
Md.,  908 :  Sassafras  River,  Md.,  above  Georgetown,  91:i^. 

PART   II. 
APPENDIX  I. 

REPORT  OF  LIEIIT.  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 
Improvement. — Patapsco  River  and  channels  to  Baltimore,  Md.,  917. 

APPENDIX  J. 

REPORT  OF    MAJ.  PETER  C.  HAINS,  CORPS  OF    ENGINEERS,  BVT.  LIEUT. 

COL.,  U.  S.  A. 

Improvements. — Harbors  at  Washington  and  Georgetown,  D.  C,  923 ;  Potomac  River 
at  Washington,  D.  C,  926 ;  James  Kiver,  Va.,  944 ;  Shenandoah  River,  W.  Va.,  957. 

APPENDIX  K. 

REPORT  OF  MR.  8.  T.  ABERT,  UNITED  STATES  AGENT. 

• 
Improvements. — Channel  at  Mount  Vernon,  Va.,  Neabsco  Creek,  Va.,  962;  Breton 
Bay,  Leonardtown,  Md.,  964;  Nomini  Creek,  Va.,966;  harbor  at  entrance  of  Saint 
Jerome's  Creek,  Md.,  968;  Rappahannock  River,  Va.,  971 ;  Totusky  River,  Va.,  976 ; 
Urbana  Creek,  Va.,  977;  Mattaponi  River,  Va.,  979;  Pamunky  River,  Va,,  982; 
York  River,  va.,  984;  Chickahominy  River,  Va.,  987;  Staunton  River,  Va.,  989, 
99*2:  Dau  River,  between  Madison,  N.  C,  and  Danville,  Va.,  99*i;  Roanoke  River, 
N.  C,  995;  French  Broad  Kiver,  N.C.,  997. 
Examinations  and  Survkys.— Cockpit  Point,  Va.,  for  ice-harbor,  999;  Colonial 
Beach,  formerly  White  Point,  in  county  of  Westmoreland,  Va.,  1001. 

APPENDIX  L. 

REPORT  OF  CAPT.  F.  A.  HINMAN,  CORPS  OF  ENGINEERS. 

Imfrovementh. — Harbor  at  Norfolk,  Va.,  1008;  approach  to  Norfolk  Harbor  and  the 
Uiiite<l  StatCH  (Norfolk)  navy-yard,  between  Lambert's  Point  and  Fort  Norfolk, 
Va.,  1017;  Appomattox  River,  Va.,  1029  ;  Nottoway  River,  Va.,  Blarkwater  River, 
\»..  WXi;  Archer's  Hope  River,  Va.,  1034;  North  Landing  River,  Va  and  N.  C, 
10CJ5;  Edenton  Bav,  N.  C,  1038;  Cnrritnck  Sound,  Coanjok  Bay,  and  North  River 
Bar,  N.  C,  1<'39  ;  *Meherrin  River.  Paniplico  and  Tar  rivers.  N.  C,  1041; 'Yadkin 
River,  X.  C,  1042;  Scuppernong  River,  N.  C.,/emoving  sunken  vesKels or  craft  ob- 
.stmctingor  endangering  navigation.  1044. 

Examinations  and  Surveys. — Perquiman^s  River  above  Hartford  [Hertford],  N. 
C.  1045  :  Green  River,  N.  C,  1046 ;  Pa8(|notank  River,  N.  C,  above  mouth  of  canal, 
1049:  Cathie  River,  from  itH  mouth  to  the  town  of  Windsor,  in  Bertie  County,  N. 
C,  105:J. 

APPENDIX  1VI. 

REPORT  OF  CAPT.  WILLIAM  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements.— Contentnea  Creek,  N.  C„  1060;  Trent  River,  N.  C,  1062;  Nens© 
River,  N.  C,  1065 ;  inland  navigation  from  New  Berne  to  Beaufort  Harbor,  via 
Clubfoot,  Harlowe.  and  Newport  rivers,  N.  C,  1070;  harbor  at  Beaufort,  N.  C. 
1076:  New  River,  N.  C,  1082;  Cape  Fear  River  above  Wilmington,  N.  C,  1083 
Cape  Fear  River  below  Wilmington,  N.  C,  1087;  Great  Pedee  River,  8.  C,  1100, 
Waccanjaw  River,  S.  C,  1105;  harbor  at  Georgetown,  S.  C,  1114;  Santee  River,  S. 
C.,1119;  Wateree  River,  8.  C,  112*3. 
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Examinations  and  Surveys. — ^Northeast  Branch  of  Cape  Fear  River,  N.  C,  1128; 
Bogae  Sound,  N.  C,  between  New  River,  and  Beaufort,  1133;  Congaree  River,  8. 
C,  1140;  Black  River,  N.  C,  1145;  entrance  to  Winyaw  Bay,  near  Georgetown,  S. 
C,  1154. 

APPENDIX  N. 

REPORT   OF   COL.    Q.    A.   GILLMORE.  CORPS   OF  ENGINEERS,    BVT.    MAJ. 

GEN.,  U.  S.  A. 

Improvkmexts.— Charleston  Harbor,  S.  C,  1172;  Wappoo  Cnt,  S.  C,  1186;  Ashley 
River,  S.  C,  118d;  Edisto  River,  S.  C,  1190;  Salkiehatchie  River,  S.  C,  1192; 
Savannah  Harbor  and  River,  Ga.,  1195;  Savannah  River,  Ga.,  1207;,  Savannaa 
River  above  Augusta,  Ga.,  1213 ;  Saint  Augustine  Creek  (Thunderbolt  River),  Ga., 
1214;  Rome rly  Marsh,  Ga.,  1215;  Altamaha  River,  Ga,,  1218;  Brunswick  Harbor, 
Ga.,  1224 ;  entrance  to  Cumberland  Souud,  Ga.  and  Fla.,  1229;  inside  passage  be- 
ween  Fernandina  and  Saint  John's  River,  Fla.,  1234. 

Examinations  and  Surveys.— Altamaha  River,  Ga.,  from  Darien  to  its  mouth,  1234; 
Darien  Harbor,  Ga.,  12CJ7. 

APPENDIX  O. 
REPORT  OF  CAPT.  WILLIAM  T.  ROSSELL,  CORPS  OF  ENGINEERS. 

IMPROVKMENTS.— Saint  John's  River,  Fla.,  1243;  Upper  Saint  John's  River,  Fla, 
1253;  Volusia  Bar,  Fla.,  1254;  Apalachicola  Bay,  Fla.,  12.58;  Tampa  Bay,  Fla., 
12H2  ;  Suwanee  River,  Fla.,  1^65  ;  Key  West  Harbor,  Fla.,  1267 ;  Pease  Creek,  Fla., 
1268;  harbor  at  Cedar  Keys,  Fla.,  1270;  Manatee  River,  Fla.,  1272;  Caloosaha tehee 
River,  Fla.,  1273;  Apalachicola  River,  Fla.,  1275;  Withlaoooohee  River,  Kla.,  1277  ; 
removing  sunken  vevssels  or  craft  obstructing  or  endangering  uavigatiou,  1279. 

Examinations  and  Surveys.— Anclote  Harbor,  Fla,  1280;  Wekiva  River,  Fla.,  1281 ; 
Saint  Augustine  Harbor,  Fla.,  1282;  Amelia  River,  Fla.,  1284;  Charlotte  Harbor, 
Fla.,  1280;  Mosquito  Inlet,  Fla.,  1287;  for  canal  and  inland  communication  from 
Saint  Jolurs  River  through  MOvSquito  Lagoon  and  Indian  Riverto  Jupiter  Inlet  and 
Lake  Worth,  Fla.,  1291. 

APPENDIX  P. 

REPORT  OF  CAPT.  R.  L.  HOXIE,  CORPS  OF  ENGINI5ER8. 

Improvements. — Ocmulgee  River,  Ga.,  1295;  Oconee  River,  Ga.,  1297;  Flint  River, 
Ga.,  1298;  O.jsteuaula  and  Coosawattee  rivers,  Ga.,  1300;  Coosa  River,  Ga.  and 
Ala.,  1301;  Chattahoochee  River,  Ga.  and  Ala.,  1303;  Alabama  River,  Ala.,  1306; 
Tallapoosa  River,  Ala.,  1307;  Cababa  River,  Ala.,  1308;  Escambia  and  Conecuh 
rivers,  Fla.  and  Ala.,  1309;  Choctavvhatchee  River,  Fla.  and  Ala.,  1311;  Bayou  La 
Grange,  Fla.,  1312;  harbor  at  Peusacola,  Fla.,  1313. 

Examinations  and  Surveys. — Outer  aud  inner  bars  at  the  entrance  of  Peusacola 
Harbor,  Fla.,  1316;  Clearwater  Harbor,  FJa.,  1323;  Upper  Oconee  River,  Ga.,  from 
Skull.Shoals  to  the  Georgia  railroad  bridge,  1329. 

APPENDIX  Q. 

REPORT  OF  MAJ.  A.  N.  DAVIRELL,  CORPS  OF  ENGINEERS. 

Improvements. — Mobile  Harbor,  Ala.,  1336;  Warrior  River,  Ala.,  1345;  Tombigbee 
River,  from  Fulton  to  Vieuua,  1351 ;  Tombigbee  River,  below  Vienna,  1350;  Black 
Warrior  River,  from  Tuscaloosa  to  Daniel's  Creek,  Ala.,  1354;  Old  Town  Creek, 
Miss.,  i:i55;  Noxubee  River,  Miss.,  13.>();  Piiscagoula  River,  Miss.,  1358;  roadstead 
leading  into  Back  Bay,  Biloxi,  and  Biloxi  Channel,  Miss.,  1360;  Horn  Island  Pass, 
Miss  ,  1361 ;  Pearl  River,  Miss.,  below  Jackson.  1363;  Pearl  River,  Miss.,  from  Jack- 
son to  Carthage,  1369;  Pearl  River,  Miss.,  between  Edinburg  and  Carthage,  1371. 

Examinations  and  Surveys. — Homosassa  Bay,  Fla.,  Back  Bay  at  Haudsborough, 
Miss.,  1373;  Mobile  River  and  Harbor,  from  lower  anchorage  up  to  the  northern 
limits  of  the  city  of  Mobile,  with  a  view  to  securing  23  feet  depth  of  water,  1374. 
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APPENDIX  R. 
REPORT  OF  MAJ.  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 
Imsprction. — Improvement  at  the  South  Pass  of  the  MiHsissippi  River,  1377. 

APPENDIX  S. 

REPORT  OF  MAJ.  W.  H.  HEUER,  C0R1»S  OF  ENGINEERS. 

Improvements. — Amite  River,  La.,  l:Wl;  Tangipahoa  River,  La.,  1393;  Tchofuncte 
River,  La.,  i:J94 ;  Tickfavr  River,  La.,  139B;  Bayou  Teche,  La.,  1397;  connecting 
Bayou  Teche  with  Grand  Lake  at  Charenton,  La.,  1399;  Bayou  Black.  La.,  1400; 
Bayou  Courtahleau,  La.,  1403;  Bayon  Terrebonne.  La.,  1407;  Bayou  La  Fourche, 
La'.,  1408;  Calcasieu  River,  La.,  1409;  Calcasieu  Pass,  La.,  1414;  Sabine  Pass  and 
Bine  Buck  Bar,  Tex.,  1415;  Sabine  River,  Lu.  and  Tex.,  1425;  Neches  River,  Tex., 
1426;  removing  sanken  vessels  or  craft  obstrnctinj;  or  endangering  nnvif^ation, 
14^7. 
Examinations  AND  SuRVEYS.—Homochitto  River,  Mivss.,  1429;  Buffalo  River,  Miss., 
1430;  Bayou  Pla«]uemiue,  La.,  1431;  Atchafalava  River,  La.,  above  Berwick  Bay, 
1432;  Bayou  Pierre,  Miss.,  1439;  Natalbauy  River,  La.,  1446. 

APPENDIX  T. 

REPORT  OF  MAJ.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS,  BVP.  LIEUT. 

COL.,  U.  S.  A. 

Improvembnts. — Entrance  to  Galveston  Harbor,  Tex.,  1449;  Hhip-chaunel  in  Gal- 
veston Bay,  Tex.,  14.54;  Trinity  River,  Tex.,  1455;  Buffalo  Bayou,  Tex.,  1457  ;  chan- 
nel over  the  bar  at  mouth  of  Brazos  River,  Tex.,  14(iO;  Pass  Cavallo  Inlet  to  Mata- 
^rda  Bay,  Tex.,  1462;  Aransas  Pass  and  Bay,  up  to  Rockport  and  Corpus  Christi, 
Tex.,  1464  ;  harbor  at  Brazos  Santiago,  Tex.,  146S  ;  protection  of  river  bank  at  Fort 
Brown,  Tex.,  1470. 

APPENDIX  U. 

REPORT  OF  CAPT.  ERIC  BERGLAND,  CORPS  OF  ENGINEERS. 

Improvemkxts. — Red  River,  La.  and  Ark.,  1472 ;  survey  of  Bayou  Pierre,  La.,  1487  ; 
CyprefM  Bayon,  Tex.  and  La.,  1493;  Cane  River,  La.,  1495;  Loggy  Bayou,  Lake 
^steneaa  and  the  Dorcheat,  La.,  1496 ;  Onachita  and  Black  rivers,  Ark.  and  La., 
1497;  Bayon  Bartholomew,  La.  and  Ark.,  1501 ;  Bayou  Ba^.uf,  La.,  1502;  Tensas 
River  and  Bayou  Macon,  La.,  1504;  Bayou  D'Arbonne,  La.,  1505;  Yazoo  River, 
Miaa.,  1507  ;  Big  Sunflower  River,  Miss.J  1511 ;  Tchula  Lake,  Miss.,  1514;  Talla- 
hatchee  River,  Miss.,  1517;  Coldwater  River,  Miss.,  1518;  Yallabnsha  River,  Miss., 
1519;  Steele's  Bayou,  Miss.,  1522  ;  Big  Black  River,  Miss.,  1524  ;  Big  Ha  tehee  River, 
Teoo.,  1527;  South  Forked  Deer  River,  Tenn.,  1529;  water-gauges  on  the  Missis- 
gippi  River  and  its  principal  tributaries,  1532. 

Examinations  and  Survkys. — Cassidy's  Bayou,  Miss.,  1534;  Yazoo  Pass,  Miss.,  to 
determine  the  cost  of  a  lock  at  that  place,  1537  :  Deer  Creek,  Miss.,  1538 ;  outlets  of 
Bcenf  River,  La.,  with  a  view  to  closing  same,  1545;  Bayou  Bartholomew,  Ark., 
from  present  head  of  navigation  to  Lincoln  County  line,  1548 ;  Cypress  Bayou  and 
the  iMea  between  Jefferson,  Tex.,  and  Shreveport,  La.,  1.552. 

APPEliTDIX  V. 

REPORT  OF  CAPT.  H.  S.  TABER,  CORPS  OF  ENGINEERS. 

Improvkmknts. — Removing  obstructions  in  Arkansas  River,  Ark.,  1558;  Arkansas 
River  between  Fort  Smith  and  Wichita,  Kans.,  1561;  Arkansas  River  at  Fort 
Smith,  Ark.,  156:^;  Arkansas  River  at  Pine  Blnff,  Ark.,  1.564;  Black  River,  Ark. 
and  Mo.,  1583;  White  River,  Ark.,  1586;  White  River  above  Buffalo  Shoals,  Ark., 
1^1 ;  White  River  between  Jacksonport  and  Buffalo  Shoals,  1593;  White  and  Saint 
Francis  rivers.  Ark.,  1594;  Saint  Francis  River,  Ark.,  1585;  Saline  River,  Ark., 
1598;  L'Anguille  River,  Ark.,  1600. 
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Examinations  and  Surveys. — Survey  of  Arkansas  River  from  Little  Rock  to  its 
month,  1601 ;  continuation  of  survey  of  Arkansas  River  from  Wichita,  Kans.,  to  Fort 
Gibson,  Ind.  T.,  1611;  Little  Red  River,  Ark.,  1612;  Red  River  above  Fulton,  Ark., 
1617;  Petit  Jean  River,  Ark.,  1627. 

APPENDIX  W. 

REPORT  OF  MAJ.  A.  M.  MILLER,  CORPS  OF  ENGINEERS. 

Improvkments. — Removing  snags  and  wrecks  from  the  Mississippi  and  Missouri 
rivers,  1633,1652:  Osage  River,  Kans.  and  Mo.,16:i6;  Gasconade  River,  Mo.,  1637, 
1654;  Wabash  River,  Ind.  and  111.,  16:W;  White  River,  Ind.,  1642. 

Examinations. — Nish-na-botna  [Nishnabotana]  River,  with  a  view  to  increasing  the 
depth  of  channel  in  the  Missouri  River,  1643;  Kankakee  River,  Ind.,  1645  ;  Wabash 
River,  Ind.,  from  Logansport  to  Delphi,  1649. 

APPENDIX  X. 

REPORT  OF  MAJ.  O.  H.  ERNST,  CORPS  OF  ENGINEERS. 

Improvements.— Mississippi  River  between  the  Illinois  and  Ohio  rivers,  1655 ;  harbor 
and  Mississippi  River  at  Alton,  Mississippi  River  opposite  the  city  of  Saint  Louis, 
Mo.,  Mississippi  River  at  or  near  Cape  Girardeau,  Mo.,  and  Minton  Point,  111.,  1656. 

Examination. — Osage  River,  Mo.,  from  mouth  to  Linn  Creek,  with  a  view  to  mova- 
ble locks  and  dams,  1657. 

APPENDIX  Y. 

REPORT  OF  CAPT.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 
Improvement. — Yellowstone  River,  Mont,  and  Dak.,  1659. 

PAKT    III. 
APPENDIX  Z. 

REPORT.  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS. 

Improvkments. — Upper  Mississippi  River,  operations  of  snag-boat,  &c.,  1662 ;  Mis" 
sissippi  River  from  Saint  Paul  to  the  Des  Moines  Rapids,  l(i(>7;  Mississippi  Rapids 
from  Des  Moioes  Rapids  to  month  of  Illiuois  River,  1685  ;  harbors  of  refiiji^e  on  Lake 
Pepin,  H>87;  removal  of  bar  in  Mississippi  River  opposite  Dubuque,  Iowa,  ice-har- 
bor at  Dubuque,  Iowa,  1691 ;  Rock  Island  Rapids,  Mississippi  River,  1694  ;  harbor 
at  Rock  Island,  111.,  1C95;  Des  Moines  Rapids,  Mississippi  River,  1697;  operating 
and  care  of  Des  Moines  Rapids  Canal,  1700 ;  dry-dock  at  the  Des  Moines  Rapids 
Canal,  1707;  Quincy  Bay,  111.,  1709-;  removing  obstructions  in  Mississippi  River, 
1710. 

Examinations  and  Surveys.— Suy  Isljiud  Levee,  111.,  on  the  Mississippi  River,  1710; 
bar  and  obstructions  at  or  near  the  mouth  of  Whipple  Creek,  in  Quincy  Bay,  111., 
1717  ;  Mississippi  River  in  the  vicinity  of  Guttenberg,  Iowa,  1718. 

APPENDIX  A  A. 

REPORT  OF  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Improvkmkxts. — Preservation  of  Falls  of  Saint  Anthony,  Minn.,  1721;  Mississippi 
River  above  the  Falls  of  Saint  Anthony,  Minn.,  1731 ;  construction  of  lock  and  dam 
on  Mississippi  River  at  Mceker*.s  Island,  Minn.,  1733;  Chipx^ewa  River,  Wis.,  1734; 
Chippewa  River  at  Yellow  Bunks,  Wis.,  1737  ;  Saint  Croix  River  below  Taylor's  Falls, 
Minn,  and  Wis.,  173"^ ;  MinucHota  River,  Minn.,  1741  ;  Red  River  of  the  North,  Minn, 
and  Dak.,  174'2 ;  lock  and  dam  at  (iooso  Kapids  on  Red  River  of  the  North,  Minn. 
and  Dak.,  1745;  reservoirs  upon  the  headwaters  of  the  Mississippi  River  and  its 
tributaries,  1747;  surveys  for  reservoirs  at  the  sources  of  the  Mississippi,  Saint 
Croix,  Chipi)evva,  and  Wisconsin  rivers,  17r»0. 
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APPENDIX  B  B. 

REPORT  OF  MAJ.  WILLIAM  R.  KING,  CORPS  OF  ENGINEERS. 

Improvements. — Tenne«Hee  River,  1751 ;  Cnmberland  River,  1760;  Hiawassee  River, 
1764;  French  Broad  River,  Teiin.,  1765;  Clinch  River,  Tenn.,  1766;  Duck  River, 
Tenn.,  Caney  Fork  River,  Tenn.,  1768  ;  Little  Tennessee  River,  Tenn.,  1769;  South 
Fork  Cumberland  River,  Ky.,  1770. 

Examinations  and  Surveys.— Elk  River,  Tenn.  and  Ala.,  1771 ;  Little  River,  Ky., 
eondition  of  the  Cumberland  River  above  the  mouth  of  tl^e  Jellico,  in  Kentucky, 
1772;  HolBton  River,  Tenn.,  1773;  extension  of  the  survey  of  Caney  Fork  River  to 
Frank's  Ferry,  Tenn.,  1774. 

APPENDIX  C  C. 

REPORT  OF  LIEUT.  COL.  WILLIAM  E.  MP:RRILL,  CORPS  OF  ENGINEERS, 

BVT.  COL.,  U.  S.  A. 

Improvements.— Ohio  River,  1776 ;  operating  and  care  of  Davis  Island  lock  and 
movable  dam,  Ohio  River,  1802;  operating  and  care  of  Lonisville  and  Portland 
Canal,  1803;  Falls  of  the  Ohio  River  at  Louisville,  Ky.,  IHII ;  Monongahela  River, 
W.  Va.  and  Pa.,  1813 ;  operating  and  care  of  lock  and  dam  No.  9,  Monougahela 
Kiver,  1817 ;  Allegheny  River,  Pa.,  1818  ;  ice-harbor  at  mouth  of  Muskingum  River, 
Ohio,  1821  ;  harl>oT  of  refuge  near  Cincinnati,  Ohio,  1825  ;  harbor  of  refuge  at  mouth 
of  Great  Kanawha  River,  W.  Va.,  1826. 

Examinations  and  Surveys.— Shawneetown  Harbor  and  Levee,  111.,  1828;  New 
Albanv  Harbor,  Ind.,aud  the  river  and  shori's  adjaceutto  said  harbor,  1829;  harbor 
at  Pa^ncah,  Ky.,  IKJO;  harbor  at  Owensborongh,  Ky.,  1831;  Scioto.  River,  Ohio, 
1832;  Lawrencieburg  Harbor,  Ind.,  1839;  bar  in  the  Ohio  River  opposite  the  mouth 
of  the  Licking  River,  Ky.,  1843. 

APPENDIX  DD. 

REPORT  OF  LIEUT.  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

Imfrovemknts. — Great  Kanawha  River,  W.  Va.,  1845 ;  Elk  River,  W.  Va.,  1857 ; 
New  River,  from  the  mouth  of  Wilson,  in  Grayson  County,  Va.,  to  the  mouth  of 
Greenbrier  River,  W,  Va.,  examination  of  models  and  plans,  &c.,  for  movable  dams, 
1S9. 

Examination. — Greenbrier  River,  W.  Va.,  1866. 

APPENDIX  E  E. 

REPORT  OF  CAPT.  JAMES  C.  POST,  CORPS  OF  ENGINEERS. 

Improvements. — Kentucky  River,  Ky.,  1869;  operating  audkeepiug  in  repair  locks 
and  dams  on  the  Kentucky  River,  Ky.,  1878;  Tradewater  River,  Ky.,  1KS3 ;  Big 
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18,  its  crest  being  at  an  elevation  of  6  feet  above  low  water.  It  is  509  feet  in  length, 
and  closes  the  chute  between  Smith's  Island  and  the  tow-head. 

White  work  on  the  dam  was  in  progress  the  shore  protection  on  head  of  Smith's 
Island  was  strengthened.  United  States  Dredge  No.  1  was  employed  for  a  few  days 
in  putting  gravel  in  the  gap  in  Niota  Dike,  but  gravel  being  scarce  and  the  water 
getting  t4M>  low  for  safe  navigation  in  the  slough  the  dredge  was  returned  to  Montrose. 

Amount  of  gravel  put  in  by  the  dredge  was  1,002  cubic  yards,  at  a  cost  of  about 
|200 


TABLE  OF  MATERIAL,  DAM   (3^*)   CLOSING  SMITH'S  ISLAND  CHUTE,  AND  SHORE    PRO- 
TECTION,  HEAD  OF   smith's  ISLAND. 

Cubic  yards. 

Rock 4,391 

Brash 9H9 

Total  amount  of  material 5,380 

A  portion  of  the  brush  was  brought  from  Turkey  River,  Iowa,  and  the  remainder 
cut  in  vicinity.    All  of  the  rock  was  brought  from  the  quarries  at  Nauvoo. 

ESUMATB  OF  COST  (EXCLUSIVE  OF  GENERAL  SUPERINTENDENT  AND  OFFICE). 

Total  expended,  as  per  vouchers $4,537  15 

Add  value  of  provisions  on  hand  at  beginning  of  work 150  00 

Add  Berger  rock,  previonsly  paid  for 638  33 

Add  Roberts  rock,  previously  paid  for 550  00 

Add  Wiegandrock,  previously  paid  for 348  26 

6, 223  74 
Deduct  so bsifitence  on  hand  at  close 105  00 

6, 118  74 
Deduct  cost  of  dredging 200  00 

Cost  of  patting  in  5,380  cubic  yards  material 5,918  74 

Average  cost  per  cubic  yard 1  01 

COMBCnED  STATEMENT  FOR  CASSVILLE  SLOUGH  AND  FORT  MADISON. 

Material : 

ToUleostof  work  at  both  localities $20,625  23 

Total  number  cubic  yards  material 18, 036  00 

Average  oost  per  cubic  yard 1  14 

SobsiftteDee : 

ToUloost  of  subsistence 2,687  70 

TotalnumUbr  of  rations 8,036  00 

Average  cost  per  ration 33  cents. 

VICINITT  OF  ANDALUSIA,   ILLINOIS. 

The  work  proposed  at  this  locality  was  the  construction  of  a  closing-dam  (1^) 
from  Island  321  to  the  Illinois  shore,  the  extension  of  the  shore  protection  on  the  head 
of  the  island,  and  the  raising  of  dam  (2^^). 

Work  was  begun,  under  contract  with  A.  J.Whitney,  of  Keokuk,  Iowa,  on  Septem- 
ber 15. 

The  old  shore  protection,  built  during  season  of  1881,  was  found  to  be  in  good  con- 
dition with  the  exception  of  about  50  £et  across  the  mouth  of  a  small  slough.  The 
itroDg  and  direct  current  against  this  part  of  the  riprap  hud  caused  it  to  settle  and 
msde  the  raising  neceesarj'.  The  extension  of  the  riprap  was  successfully  brought 
to  a  point  400  feet  from  the  west  end  and  110  feet  from  the  east  end. 

After  the  location  of  dam  (V^)  had  been  established  (750  feet  below  head  of  Island 
321)  the  shore  protection  for  the  west  end  of  it  was  built  150  feet  below  and  50  feet 
Above  the  center  line  of  the  dam.  The  shore  at  the  east  end  of  the  dam  was  not 
protected  in  the  usual,  manner  on  account  of  its  rocky  nature  and  its  long  and  ex- 
ceedingly shallow  sio]>e. 

In  order  to  reduce  the  cost  of  the  dam  and  increase  its  stability  it  was  considered 
sdrisable  to  raise  the  of  bed  the  liver  on  line  of  dam  with  gravel,  which,  under  an 
Agreement  with  the  contractor,  was  dumped  in  place  for  25  cents  per  cubic  yard.  For 
foar  days  one  dredge  and  for  the  following  four  days  two  dredges  were  en^j^age  d  in 
•applying  this  gravel  from  a  bar  at  the  mouth  of  Dodge  Creek,  above  the  town  of 
Boffalo,  Iowa. 
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.  The  rapid  rise  of  the  river  made  it  uecessary  to  confine  the  dumping  of  this  mate- 
rial to  the  shallow  parts  of  the  proposed  line.  Some  difficalty  was  experienced  in 
dumping  the  gravel  uniformly,  partly  on  account  of  the  somewhat  imperfect  hand- 
ling of  the  tow-boat,  and  partly  through  the  nature  of  the  material  which,  mixed 
with  a  certain  percentage  of  mud,  dumped  slowly  and  unevenly.  Alter  the  dredges 
had  been  stopped,  thi'ee  sounding  lines  were  run  carefully  over  the  dumping-ground. 
The  result  showed  65  per  cent,  of  the  material  to  be  in  place. 

The  bottom  of  the  river  at  the  site  of  the  dam  consists  of  shelly  limestone,  with  a 
covering  of  sand  and  mud  of  uneven  thickness.  The  low- water  channel  is  from  50O 
to  600  feet  wide,  with  an  abrupt  slope  on  both  sides.  On  account  of  the  nature  of  the 
river  bottom  it  was  necessary  to  use  five  cribH,  200  feet  above  the  line  of  the  dam  and 
200  feet  apart,  for  the  manipulation  of  the  barges.  These  cribs  were  10  feet  long,  5 
feet  wide,  and  4  feet  deep,  and  each  contained  an  average  of  5  cubic  yards  of  rock, 
and  proved  during  the  construction  of  the  dam  sufficiently  secure  and  strong.  Barges 
for  laying  the  foundation  were  put  in  position  September  25,  and  a  double  layer  of 
brush  (from  30  to3o  feet  wide)  and  rock  was  run  over  tbe  dumped  material  with  litfle 
interruption.  In  the  deeper  portion  of  the  channel  some  difficulty  was  experienced 
in  sinking  tbe  mats  properly,  which  was  later  overcome  by  the  use  of  mat-lines  100 
feet  in  length.  The  Illinois  shore  was  reached  with  this  double  stretch  October  26. 
On  account  of  its  very  gentle  slope  and  the  extremely  shallow  water  which  prevented 
the  placing  of  the  barges,  a  gap  about  120  feet  wide  was  left  between  the  end  of  the 
foundation  and  the,  at  that  time,  edge  of  the  water.  A  possible  deep  washing  out  of 
this  portion  was  not  considered  to  be  of  serious  consequence,  as  the  rocky  bottom  of 
the  river  would  soon  check  it.  The  work  now  progressed  fairly  well.  Four  to  five 
layers  of  mats  (50  by  20)  in  the  deeper  parts  and  three  in  the  shallower  portions  were 
sunk,  and  the  dam  brought  up  to  its  proper  height  of  5  feet  above  low  water  on  No- 
vember 3.  The  up-stream  slope  of  the  dam  being  too  abrupt,  about  2,000  cubic  yards 
of  rock  were  used  lor  giving  it  a  longer  slope  and  additional  strength. 

On  October  31,  owing  to  the  sandy  and  light  character  of  the  soil,  a  rapid  caving-in 
of  the  shoie  protection  on  the  west  end  of  the  dam  was  noticed.  With  an  additional 
covering  of  gravel  and  spalls  over  the  sunken  portion  the  further  progress  of  this 
caving-in  was  successfully  checked,  and  in  order  to  force  the  water  away  from  the 
shore  40  to  50  feet  of  the  end  of  the  dam  waa  raised  to  the  height  of  the  shore  pro- 
tection. 

With  the  fall  of  the  water  and  the  raising  of  the  dam  the  current  through  the  gap 
on  the  east  end  had  gradually  increased  to  such  an  extent  that  the  ends  of  the  dam 
showed  signs  of  being  mndermined  and  washed  away.  For  this  reason  it  was  con- 
sidered necessary  to  close  it  without  delay.  The  former  bottom  in  the  gap  had  been 
washed  out  to  the  rock  bed  to  a  depth  of  about  5  feet  and  a  width  of  120  feet.  After 
three  days*  work  tbe  gap  was  closed  with  cribs  and  rock.  November  15  and  16, 
the  last  two  da.^s  of  the  work,  were  spent  In  raising  dam  (2^^)  to  a  height  correspond- 
ing with  that  of  dam  (1**^).  The  length  of  dam  (1*^)  from  shore  to  shore  was  found  to 
be  about  1,300  feet,  and  its  width  at  the  base  from  30  to  40  feet,  according  to  the 
depth  of  water.  On  account  of  the  high  stage  of  water  during  its  construction,  which 
made  it  impossible  to  level  it  properly,  its  height  varies  from  5  to  6  feet  above  low 
water.  1 

'    The  following  quantities  of  material  were  used  in  the  construction  of  this  dam. 

*  Cable  yards. 

Rock 8.548.0 

Brush 3,298.0 

Gravel 7,5:te.l 

The  benficial  effect  of  dam  (1«)  in  the  lower  gap,  or  Ferry  Slough,  is  already  plainly 
visible. 

Mr.  H.  Bosse,  the  inspector  in  charge  of  the  work,  is  deserving  of  much  credit  for 
good  management. 

SUMMARY  OF  jDPERATIONS  AT  ANDALUSIA.  SEASON  OF  1884. 

9,436.6  cubic  yards  rock,  at  $1.25 (11,795  75 

3,498.1  cubic  yards  bruHh,  at  70  cents 2,448  67 

6.858.5  cubic  yards  gravel,  at  25  cents 1,464  62 

1.679.6  cubic  yards  gravel,  at  22  cents 369  51 

Engineering  contingencies " , 461  38 

Total  cost 16,539  87 

Deduct  cost  of  gravel 1,834  13 

Cost  of  12,934  cubic  yards  rock  and  brush  in  place 14, 705  74 

AvjBrage  cost  per  yard 1  14 
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DREDGING  AT  CAMPBELL'S  CHAIN,  ROCK  ISLAND  RAPIDS. 

• 

At  the  first  chain  below  Hampton,  called  Campbeirs  Chain,  sand  had  been  forming 
for  some  years,  both  in  the  cut  itself  and  at  and  above  its  head. 

An  examination  made  in  July,  1884,  showed  that  the  channel  had  filled  up  on  an 
average  of  1.64  feet  above  grade  over  its  full  width  and  for  a  length  of  about  1,250 
fe*»t. 

An  agreement  was  then  made  with  A.  J.  Whitney  to  remove  the  deposit,  which 
coniiisted  of  very  light  sand,  weighing  92  to  96  pounds  to  the  cubic  foot,  for  18  cents 
per  cubic  y an). 

Ihvdgitig  began  August  1  and  was  completed  August  26,  t wen ty -two  working  days. 

The  anionnt  of  sand  removed  was  10,075.9  cubic  yards,  a  daily  average  of  458  cubic 

Sards.     The  material  was  dumped  near  Iowa  shore  opx>08ite  the  bar.    Mr.  C.  H. 
^nck  was  the  inspector  in  charge  of  the  work. 

DREDGING  IN  MUSCATINE  HARBOR. 

An  allotment  of  $4,500  was  made  for  removing  deposits  of  sand,  mud,  and  bowlders 
at  Mni«catine,  lovra,  in  continuation  and  completion  of  work  rione  at  that  city  in  for- 
mer yearn  under  special  appropriations.  An  agreement  was  made  with  A.  J.  Whitney, 
of  Ke<»kuk,  to  perform  fhe  work,  the  price  to  be  paid  buing  10  cents  per  cubic  yard. 

Two  dredges  wero  put  at  work  October  13,  and  completed  the  same  November  22^ 
doring  which  time  44,418.4  cubic  yards  of  material  were  excavated  and  dumped  on 
the  island  shore' opposite  Muscatine. 

Five  patches  of  mud  and  bowlders  were  removed,  and  three  cuts  were  made  along 
the  city  front  from  Mulberry  street  to  the  coal  yards  below  the  elevator. 

No  farther  trouble  need  be  expected  at  this  harbor  for  many  years  t<>  come. 

BUOYS  ON  ROCK  ISLAND  RAPIDS. 

The  baoys,  twenty-three  in  number,  placed  on  the  rapids  to  mark  the  channel  were 
removed  io  November,  1884,  and  Htored  at  Rock  Island  for  the  winter.  lu  the  spring 
they  were  repaired  and  painted,  and  twelve  new  boats  and  chains  were  procured.  Id 
May,  18($&.  twelve  of  the  buoys  were  replaced  by  the  steam-launch  Stella.  The  an^ 
eborage«»  of  the  remainder  could  not  be  found  at  the  high  stage  of  water  then  prevail' 
IDK.  some  of  them  also  being  covered  with  sand.  The  river  has  not  yet  reached  a 
■affictently  low  stage  to  permit  the  placing  of  the  rest  of  the  system. 

RXFAIRIKO    KIOTA   CAUSEWAY  AND  DREDGING    IN    THE    HARBOR  OF  FORT  MADISON 

IQWA. 

The  United  States  tow-boat  Vixen  was  put  in  commission  in  April,  1885,  and  sent 
with  a  fleet  of  barges  and  dredt^e  No.  1  to  Fort  Madison.  The  work  proposed  was  the 
elo^iog  of  a  gap  in  the  Niota  Causeway  and  the  removal  of  the  mud  deposit  at  the 
steamboat  lauding  at  Port  Madisim. 

The  fleet,  iocludiug  the  steam-launch  Lonise,  left  Keokuk  on  the  15th.  The  gap 
io  theraascway,  which  is  used  by  the  ferry  company,  wa.s  about  200  feet  in  width, 
aod  in  thv!  central  part  about  30  feet  in  depth  at  a  6  fO"t  stage.  It  was  proposed  to 
use  tm  much  gravel  as  possible,  and  only  sufficient  rock  to  make  a  suitable  road-bed. 

The  dr^lge  which  was  placed  on  a  gravel  bar  a  short  distance  below  the  causeway 
fomiMhefl  gravel  on  dump- boats  which  were  towed  by  the  launch  Louise  to  the  break. 

Early  in  May  the  current  in  the  gap  becomiug  very  strong,  the  dumping  of  gravel 
was  abandoned  and  the  causeway  was  brought  up  to  grade  with  rock  and  spalls. 
Srverai  weak  places  were  strengthened,  and  when  work  was  completf^d,  June  2,  the 
road-tM^I  was  in  good  condition  for  its  whole  length  of  about  700  feet,  20  feet  wide,  and 
at  an  elevation  of  7  feet  above  low  water,  and  some  400  feet  of  substantial  shore  pro- 
tection bad  been  constructed  at  the  western  end. 

A  lartse  break  having  occurred  in  the  eastern  end  of  dam  (1^^)  w^hich  closes 
Niota  Chute  (or  rather  the  shore  haviug  cut  away  from  that  end),  it  was  determiued 
t4>  cloe«*  it  to  avoid  the  lot^  of  the  remainder  of  the  dam  and  the  great  damage  to  nav- 
igation which  would  ensue  if  the  channel  .should  change  to  Niota  Chut^.  Gravel  was 
daui)>ed  in  the  break,  which  was  about  150  feet  long  and  in  places  33  feet  deep,  until 
the  dam  was  brought  nearly  to  grade,  when  rock  was  used  for  a  covering  and  to  level 
op  inequalities. 

The  i^hore  protection,  about  300  feet  long,  was  built  principally  of  gravel. 

On  tlie  21^r  of  May  the  dredge  was  removed  to  Fort  MadiHon  and  employed  until 
Jane  9  in  removing  the  sand  and  mud  depoHits  from  the  Hteamboat  landings. 

An  anra  400  feet  long  by  l.'iO  feet  wide  was  dredged  over  and  material  removed 
^3  3  depth  of  4  feet  below  low  water.     While  the  above  work  was  going  on,  some 
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repairs  were  ir.ade  to  the  shore  protection  on  Smfth's  Island,  and  the  dam  (2^*)  waa 
rained  aboat  2  feet,  and  the  shore  protection  at  its  west  end  was  strengthened.  On 
June  10  the  fleet  was  taken  to  Keoknk  and  laid  up  in  the  canal. 

Table  of  maieriaU. 


Locality. 


Niota  Canseway.  repairing  break 
Dam  (!*')  and  shore  protection  .. 
Dam  (2")  and  shore  protection  . . 
Smith's  Island  shore  protection . . 

Total 


Rock. 


Ottb.  yards. 

3, 523. 2 

365.7 

908.4 

734.1 


5, 591. 4 


Brash. 


Gravel. 


Total 
materiaL 


Oub.  yardg. 
283.5 


283.5 


Oub.  yards. 
5, 647.  7 
7,634.2 


13,  28L  9 


Oub.  yards. 

0. 454. 4 

7,999.9 

968.4 

734.1 


19, 156. 8 


The  amount  of  sand  and  mud  removed  from  the  steamboat  landings  was  8,30^.8 
eabic  yards. 

During  the  latter  part  of  June  the  General  Barnard,  having  been  repaired  and  oat- 
fitted,  was,  in  company'  with  st«am-launch  Louise,  sent  to  Fountain  City,  Wis.,  to 
operate  in  that  vicinity.    They  arrived  at  that  point  on  June  '^0, 
Very  respectfully,  your  obedient  servant, 

C.  W.  Durham, 
'  Assistant  Kmjineti\ 

M%j.  A.  Mackenzie, 

Corps  of  Engineers^  U.  8,  A, 


BBPORT  OF  MR.  O.  A.  MARR,  ASSISTANT  ENGINEER. 

Stockholm,  Wis.,  June  30,  1885. 

BiR :  I  have  the  honor  to  submit  the  following  report  on  field  and  office  work  while 
under  your  direction  and  since  my  senii-anunal  report  of  December  31,  1884,  till  tak- 
ing charge  of  work  here  on  harbor  of  refuge  May  23, 1885. 

In  January  the  maps  of  the  Guttenberg  survey  were  completed,  and,  with  field 
notes,  forwarded  to  Rock  Island  office.  Maps  of  all  surveys  and  examinations  made 
during  season  of  1884,  after  August,  were  completed,  and  full  tracings  made  both  for 
special  reports  and  as  duplicates  for  the  8aint  Paul  office.  During  the  mouth  of 
March  examinations  were  made  on  the  ice,  the  one  at  foot  of  Nininger  Slough  ex- 
tending over  about  one  mile  of  river,  and  the  one  at  Red  Rock  being  over  half  a  mile. 
The  examination  at  foot  of  Nininger  Slough  showed  but  little  change  since  the  last 
examination.  The  crossing  at  Red  Rock  had  been  very  much  improved  by  Dams  17* 
and  18^,  and  there  seemed  to  be  a  well-defined  channel  at  that  poiut.  Special  i*e- 
port«  were  made  on  these  examinations  at  Winona,  and  at  the  ponton  railroa<l  bridge 
at  Reed's  Lauding,  Minnesota.  The  examination  at  Winona  did  not  reveal  any  such 
serious  changes  in  the  condition  of  the  levee  as  had  been  reported. 

In  fact,  a  comparison  with  the  survey  of  1878  showed  but  very  little  change,  much 
less  than  at  almost  any  other  point  ou  the  river.  At  the  ponton  bridge  at  Reed's 
Landing  very  serious  changes  were  found,  a  large  sand-bar  having  formed  directly 
above  the  ponton  opening,  with  the  heavy  draught  of  water  pa8sing  200  or  300  feet  to 
the  north  of  the  ponton.  This  would  lead  to  a  continual  shoaling  at  the  ponton 
opening.  Floats  were  sent  down  from  about  1  mile  above  the  bridge,  and  their 
paths  plainly  showed  the  strong  current  leading  to  the  north  of  the  ponton  and 
almost  directly  through  the  100-foot  span  to  the  north  of  the  ponton. 

On  April  101  made  an  inspection  of  the  new  hull  being  built  for  United  States 
towboatNo.  1,  South  Stillwater,  the  contractor,  Mr.  J.  Batchelder,  having  asked  for 
an  advance  of  funds,  the  amount  of  $1,200  being  allowed  on  a  contract  for  $2,600. 

The  usual  large  sheets  of  tabulation  for  the  field  for  work,  Season  of  1884,  were  prepar- 
ed, and  such  copying  and  other  general  office  work  done  by  Mr.  J.  F.  Marr  and  Mr.  J.  S. 
Whiting,  who  have  also  ably  assisted  with  all  the  mapping  and  making  of  tracings 
during  the  season,  as  well  us  with  the  field  work  of  examination  at  Nininger  and 
Red  Rock. 

When  the  dredging  of  West  Saint  Paul  Harbor,  under  contract  of  March  25,  1885, 
with  Mr.  C.  H.  Appleton,  was  commenced  on  May  6,  Mr.  J.  F.  Marr  was  placed  in 
charge  of  the  work  under  your  direction,  and  since  then  ha.s  reported  directly  to  you. 
A  tracing  from  map  of  survey  of  1883  from  Saint  Paul  to  Pig's  Eye  Island  waa  prepared 
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for  Mr.  C.  H.  Applet  on  to  give  onfline  of  damping-groands  for  material  dredged  from 
the  river  at  W«*«t  Saint  Paul. 

Mr.  J.  S.  Whiting  was  a&Mgued  to  me  for  duty  at  Stockholm,  Wis.,  on  the  contract 
work  of  Mr.  H.  E.  Stevens  for  harbor  of  refuge  on  Lake  Pepiu,  and  has  been  on  this 
work  since  May  27,  1&S5. 
Very  respectfully, 

6.  A.  Marr, 
As&istant  Engineer, 

A.    3fACKEXZIE, 

Major  of  Engineers,  U,  S,  A, 


Z3. 

IMPROVEMENT  OP  THE  MISSISSIPPI  RIVER  FROM  DES  MOINES  RAPIDS 

TO  THE  MOUTH  OF  THE  ILLINOIS  RIVER. 

There  was  available  under  this  head  of  appropriation  at  the  beginning 
of  the  fiscal  year  the  sum  of  $12,663.38,  and  a  further  appropriation  of 
♦200,000  wa.s  ma<le  by  act  of  July  5,  1884. 

Work  under  the  last-mentioned  appropriation  was  to  be  "expended 
under  the  direction  of  the  Secretary  of  War  in  accordance  with  the  plans, 
s|ieeifications,  estimates,  and  recommendations  of  the  Mississippi  River 
Commission."  Under  date  of  July  14,  1884,  I  submitted  a  project  for 
the  expeiHlitnre  of  a  portion  of  this  appropriation,  which  project  was 
approved  by  the  commission. 

The  work  was  transferred  to  Capt.  E.  H.  Euffner,  Corps  of  Engineers, 
September  1,  1884. 

During  1883  Patterson  Brothers,  of  Keokuk,  under  contract  with  the 
United  States,  carried  on  the  construction  of  dams  and  shore  i)rotec- 
tions  in  vicinity  of  Louisiana,  Mo.,  which  work  was  fully  reported  in  my 
anunal  report  for  yenr  ending  June  30,  1S84.  In  the  spring  of  18 '<4  an 
agreement  was  made  with  the  same  parties  to  continue  work  at  Loui- 
siana at  fonner  contract  prices,  the  work  contemplated  being  the  repair 
of  dams  already  built  and  the  further  protection  of  the  shores  of  Buffalo 
Ldand.  Operations  commenced  August  8  and  continued  until  transfer 
of  work  September  1 ;  2,822.45  cubic  yards  of  rock  and  1,912  cubic  yards 
of  brush  were  put  in  durin^:  the  month  of  August, 

The  project,  under  appropriation  of  July  5,  1884,  contemplated  the 
coutinaation  of  improvemt'Uts  in  vicinity  of  Louisiana,  $30,000  being 
allotted  for  the  work.  It  was  proposed  in  the  construction  of  dams  to 
make  ust*  of  gravel  for  a  foundation,  and  in  accordance  therewith  an 
agreement  waij  made  with  Mr.  H.  S.  Brown,  of  Quincy,  to  put  in  graveil 
for  the  closing-dam  at  Brokan  Island  for  25  cent9  per  cubic  yard.  Mr. 
Brown  began  work  August  12,  and  up  to  date  of  my  transferring  the 
work  had  put  in  place  4,323.59  cubic  yards. 

The  project  also  included  a  continuation  of  the  work  of  improvement, 
begun  the  previous  year,  between  Canton  and  La  Grange.  This  work 
consisted  in  the  construction  of  dams  and  shore  protections  and  dredg- 
ing of  new  channels. 

The  principal  material  used  for  dam  construction  was  gravel.  Work 
was  begun  August  11,  a  large  dredge  and  two  tow-boats  being  used  in 
raising  wingdam  (366)  and  constructing  a  closing-dam  behind  Island 
No.  420.  Dp  to  date  of  transfer  there  had  been  placed  in  the  spur-dam 
5,094  cubic  yards  of  gravel  and  in  the  closing-dam  396.2  cubic  yards 
bnish,  1,388* feet  of  frame- work,  835  linear  feet  of  bulkhead,  2,268  lin- 
ear  feet  piling,  148cubic  yards  rock,  and  6,953  cubic  yards  gravel.   The 
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closing-dam  referred  to  was  experimental,  and  was  com  posed  of  a  bulk- 
bead  supported  by  piling,  wbicb  checked  the  current,  and  gravel,  which 
was  deposited  on  upper  and  lower  sides  of  bulkhead.  The  opening  to 
be  closed  was  928  feet  in  length,  and  no  difficulty  was  experienced  in 
constructing  700  feet  of  the  dam,  but  the  concentration  of  the  water 
rendered  the  current  so  swift  through  the  remaining  200  fefet  that  piles, 
gravel,  &;c.,  would  not  stand,  and  rock  had  to  be  used.  This  work  was 
transferred  before  completion  to  Captain  Ruttner. 

The  act  of  July  5,  1884,  under  this  title  of  appropriation,  provided 
for  continuing  work  of  dredging  in  Quincy  Bay.  An  allotment  of 
$12,500  was  made  for  this  work,  and  a  contract  was  entered  into  with 
Mr.  H.  S.  Brown  at  14  cents  per  cubic  yard.  No  work  had  been  •done 
up  to  time  of  transfer  to  Captain  Kuliuer. 

Under  date  of  March  19,  1885,  I  applied  through  the  Chief  of  En- 
gineers for  an  allotment  of  $5,000  for  snagging  and  wrecking  between 
Des  Moines  Eapids  and  the  mouth  of  the  Illinois  Iliver. 

My  application  was  approved  by  the  Secretary  of  War,  the  Chief  of 
En<;ineers,  and  the  Mississippi  Eiver  Commission,  and  the  allotment 
was  granted  April  2,  1S85.  A  portion  of  the  sum  has  been  expended  in 
care  and  repair  of  snag-boat  General  Barnard  ;  the  remainder  will  be 
used  in  removing  snags,  wrecks,  &c.,  later  in  the  season,  when  the  river 
Reaches  a  low  stage. 

ABSTRACT  OF  APPBOPRIATIONS. 

Bv  act  approved  June  18, 1878 $100, 000 

By  act  approved  March  3.  1879 40,000 

By  act  approved  June  14, 1880 100,  IKK) 

By  act  approved  March  3, 18rtl 175,000 

By  act  passed  AujjuHi  2,  1882 ^ *200,000 

By  act  approved  July  5, 1884 200,000 

815, 000 

Money  statement 

July  1,  1884,  amount  available $12,663  38 

Amount  appropriated  by  act  approved  July  5,  1884 200, 000  00 

212, 663  88 
July  1, 1885,  amount  expended  to  September,  1884,  exclusive  of  outstanding 
liabilities  July  1, 1884 22,176  99 

September  1,  1884,  amount  available,  transferred  to  Capt.  £.  H.  Rulfner, 

September,  1884 190,486  39 

.  ^■^~^—       *— ^^"^ 

April  5,  1885,  amount  allotted  for  snag-boats 5,000  00 

July  1, 18vi5,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,1884 675  50 

July  I,  1885,  amount  available... 4,321  50 

•Appropriated  under  head  of '*Improving  Mississippi  River,"   •     *     *    << from  the 
Illinois  River  to  Des  Moines  Rapids.'^ 


1 
s 

3 
4 
S 
C 


J.  W.  Heirsey,  Barlington,  Iowa. 
C.  S.  Whitney,  Keokuk.  Iowa  ... 
C.  L.  Williams,  Keokok,  Iowa. . . 

A.  J.  Wbitntiv.  Keokuk,  Iowa  . . 
H  S.  Brown,  Quinoy.  Ill 

B.  E.  Linehan.  Dubuque,  Iowa... 


$11,700  00 

12, 421  25 

8.  400  00 

8, 550  00 

8,400  00 

13, 650  00 


Son.— The  abore  proposals  were  received  in  response  to  advertisement  of  MaJ.  A.  Mackenzie, 
C«^  of  Eogineers,  dated  Anj^ist  5, 18^4. 


Ah$traei  of  all  proposals  received  and  opened  this  bth  day  of  September j  1884,  at  2  p.  m.,  by 
C^pt.  E.  H.  Ruffner,  Corps  of  Engineers  f  at  Rock  J  elands  Ill.i  for  constructing  dams 
sad  skore  protections  of  brush  and  rock  in  vicinity  of  Louisiana^  Mo. 


10,000  cubic  yards 
stone. 

8,000  cubic  yards 
brush. 

Stt. 

Names  and  residences  of  bidders. 

Price 

per 

cubic 

yard. 

1 
Amount. 

Price 

per 

cubic 

yai^. 

Amount. 

Aggregate. 

Frain.  Banibric  ScCo.,  Saint  Lonis,  Mo 

E  McPheraon  &  Co.,  Boonville,  Mo 

C.  S.  Whitnev.  Keokuk,  Iowa 

$1  40 
1  49 
1  35 
1  49 
1  40 
1  35 

$14. 900 
14, 9U0 
13,500 
14  900 
14.000 
13,500 

$0  80 
85 
90 
80 
91 
65 

$6,400 
6,800 
7,200 
6.400 
7, 280 
5,200 

$21,800 
21,700 
20,700 

5 

1- J  Whitnev   Keokuk.  Iowa 

21,300 

H.  a.  Brown.  Quiocv.  Ill 

21,280 

Puteraon  Bro«..  Keokuk.  Iowa 

18,700 

Kont.— The  above  proposals  were  received  in  response  to  advertisement  of  Mi^.  A.  Mackenzie, 
Carp«  of  Engineers,  dated  August  5, 1884. 


Z  4. 
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able  to  make  it  safe.    My  report  for  fiscal  year  ending  Jane  30,  1883, 
stated  as  follows : 

My  report  and  project  for  these  works  presented  plans  for  piers,  wliich  would  facili- 
tate the  landing  of  boats  and  shipment  of  freight.  The  cost  of  work  given  was  the 
miuimam  with  which  any  good  results  could  be  secured.  Smaller  amounts  can  be 
expended^  but  I  should  be  unwilling  to  recommend  such  expenditures  until  an  appro- 
priation of  the  entire  amount  guarantees  work  which  will  benefit  the  interests  of  nav- 
igation. 

As  stated  in  my  report  to  secure  the  full  beneiits  of  harbors  of  refuge  and  protect  the 
raft  interest,  the  work  suggested  must  be  greatly  extended. 

As  the  act  under  which  these  examinations  were  made  did  not,  as  did  act  of  Au- 

?;ust  2, 1882,  call  for  or  permit  an  expression  of  opinion  as  to  the  public  necessity  for 
his  work,  I  contented  myself  with  simply  presentiUi^  in  report,  and  attached  letter* 
and  statistics,  opinions  of  those  practically  engnged  in  navigation. 

Should  Congress  deem  it  expedient  on  the  evidence  produced  to  continue  appropria- 
tions for  this  work  it  wouhi,  in  my  opinion,  be  desirable  that  an  expression  be  given 
as  to  what  appropriations  may  be  expected  in  future,  and  to  the  extent  to  which  the 
work  is  eventually  to  be  carried. 

These  works  are  located  in  exposed  positions  in  deep  water,  and  in  case  of  failnre 
of  appropriations  previous  to  completion  to  at  least  the  extent  contemplated  in  project 
presented,  all  work  done  previous  to  completion  might  be  lost. 

Conp^ress  has  not  in  the  case  of  these  harbors  given  any  definite  orders 
as  to  the  amount  of  work  which  is  justitieU  by  the  interests  involved, 
but  it  may  be  properly  assumed  that  the  work  desired  is  proportionate 
to  the  appropriations  made.  Adopting  this  view,  an  amended  project 
for  work  at  Stockholm  was  presented  August  21,  1884.  It  was  at  that 
time,  for  reasons  given,  proposed  to  purchase  material,  under  sealed 
proposals,  and  perform  the  work  by  days'  labor.  The  bids  for  material 
received  being  exorbitant  were  all  rejected. 

On  March  17,  1885,  a  second  project  was  presented,  which  recom- 
mended the  carrying  out  of  work  by  formal  contract.  This  recommen- 
dation was  approved,  and  the  work  was  advertised  and  awarded  to  the 
lowest  bidder,  Mr.  H.  E.  Stevens,  of  Saint  Paul.  Work  under  this  con- 
tract was  commenced  in  the  latter  part  of  May,  and  is  still  in  progress. 

It  contemplates  the  construction  of  a  crib  pier  extending  from  the 
sand  i)oint  below  town  about  500  feet  into  the  lake  and  built  up  to  the 
plane  of  high  water. 

It  is  thought  that  this  pier  will  furnish  protection  on  one  side  or  the 
other  at  nearly  all  times.  The  work  accomplished  during  the  year  is 
as  follows:  The  construction  of  earthen  approach  K^5  feet  in  length, 
and  protection  of  same  by  riprap;  the  construction,  placing,  and  filling 
of  seven  cribs,  32  feet  long  by  20  feet  wide,  and  building  a  portion  of 
the  superstructure  for  the  same. 

Operations  are  under  the  immediate  supervision  of  Mr.  G.  A.  Marr, 
assistant  en;»ineer. 

Previous  reports  on  this  work  have  given  amounts  required  for  com- 
pletion of  existing  project,  based  on  the  survey  and  report  submitted 
February  13,  1882.  But,  as  has  been  stated,  no  exx^ression  has  been 
given  as  to  the  extent  to  which  it  is  contemplated  to  carry  on  the  work. 

As  the  work  now  stands,  and  basing  It  on  the  appropriations  in  sight, 
I  would  call  the  existing  project  that  of  gradually  constructing  piers  at 
Stockholm  and  Lake  City  in  extent  sufiicient  to  answer  x)resent  needs 
of  commerce  and  navigation. 

The  amounts  now  on  hand  may,  under  modified  plans,  possibly  be 
sufficient  to  accomplish  this  result  at  Stockholm,  at  least,  where  the 
water  is  not  so  deep  as  at  Lake  City.  No  appropriation  is,  therefore, 
asked  for  for  the  next  fiscal  year,  it  being  advisable,  for  further  con- 
sideration of  the  subject,  to  wait  until  the  results  of  work  now  going 
on  are  fully  shown. 
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If  additional  appropriations  become  nece^^sary,  a  new  and  more  ex- 
tended project  can  be  recommended.  No  work  has  been  done  at  Lake 
City,  and  it  is  proposed  to  delay  such  work  until  the  pier  now  beings 
coDStracted  at  Stockholm  has  been  tested  as  to  its  strength  and  capac- 
ity for  resisting  attacks  of  ice  and  storms.  The  sand  point  which  forms 
^a  nat4iral  breakwater  at  Lake  City  renders  this  delay  possible  and  com- 
paratively unimportant,  so  far  as  interests  of  through  navigation  is  con- 
cerned. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  passed  August  2,  1882,  of  which  flO^OOO  for  Stockholm  and  (10,000  for 
Lake  City |20,00a 

6r  act  approved  July  5,  1884  ($15,000  for  each  harbor  under  different  heads 
of  appropriation) 30,000 

50,000 

Money  statement, 

Julyl,  1884,  amount  available $20,000  00 

Araoant  appropriated  by  act  approved  July  5,  1884 30, 000  00 

50,000  00 
Jnlr  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

oitetandiDg  liabilities  July  1,  18!54    $3,844  02 

Joly  1,1885,  outstanding  liabilities 324  68 

4, 168  70 

Jnlyl,  1885,  amount  available 45,831  30 
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Z5. 
REMOVAL  OF  BAR  IN  MISSISSIPPI  RIVER  OPPOSITE  DUBUQUE.  IOWA. 

Excepting  occd'Sional  surveys  and  examinations  no  work  has  been 
carried  on  under  this  head  of  appropriation  during  the  past  year,  as  no 
trouble  was  exi^erienced. 

There  is  a  balance  of  $7,141.82,  which  will  be  expended  during  pres- 
ent year,  if  examinations,  to  be  made  when  the  river  is  low,  show  the 
same  to  be  necessary. 

As  subsequent  projects  under  limited  appropriations  have  entirely 
modified  the  original  pmject  for  this  work,  it  is  proper  to  omit  the 
amount  which  has  heretofore  been  given  as  required  for  completion  of 
existing  project.  As  this  work  now  stands,  it  amounts  to  simply  doing 
as  mucli  as  circumstances  require  and  funds  permit.  If  additional  work 
is  imperatively  demanded  it  can  be  provided  for  by  allotments  from  the 
general  appropriation. 

No  further  appropriation  is  asked  for. 

ABSTRACT  OF  APPROPRIATIONS.  * 

Bj  act  approved  Angust  14,  1876 w... $15,  000 

By  act  approved  June  18,  1878 10,000 

fiy  act  approved  March  3,  1879 1 4,000 

By  act  approved  June  14,  18^10 7,000 

By  act  approved  March  3,  l&il 5,000 

Total 41,000 

Money  statement 

Jnly  1,  1884,  amonnt  available $7,276  92 

Jalv  1, 18^5,  aioount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 135  10 

Jnly  1,1835,  amount  available 7,141  82 


Z6. 
ICE-HARBOK  AT  DUBUQUE.  IOWA. 

ft 

In  accordance  with  instructions  contained  in  an  indorsement  dated 
Office  Chief  of  Engineers,  December  24,  1880,  on  a  letter  addressed  to 
the  Secretary  of  War  by  Hon.  Thomas  Updegraff,  I  submitted,  under 
date  of  December  31,  1880,  a  report  upon  the  establishment  of  an  ice- 
harbor  at  Dubuque,  Iowa.  This  report  is  printed  with  maps  as  House 
Ex.  Doc.  No.  49,  Forty -seventh  Congress,  first  session. 

The  work  contemplated  by  this  report  was  the  deepening  by  dredg- 
ing of  Waples  Cut  over  an  area  of  502,000  square  feet,  the  riprapping 
of  First  street,  which  forms  the  southern  boundary  of  harbor,  and  the 
construction  of  a  sluice-way  through  the  Third  street  embankment. 
The  probable  cost  of  this  work  was  placed  at  $40,000. 

An  appropriation  of  $20,000  for  commencing  work  was  made  by  act 
of  Congre^  passed  August  2,  1882,  and  a  contract  for  dredging  was 
entered  into  with  B.  E.  Linehan,  of  Dubuque,  at  19J  cents  per  cubic 
yard.  There  was  removed  under  this  appropriation  92,795  cubic  yards 
of  material,  giving  a  depth  of  6  feet  at  low  water  over  an  area  of  390,960 
square  feet* 
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In  October,  1882,  the  city  council  of  Dubuque  passed  a  resolution  re- 
citing- the  fact  that  the  city  of  Dubuque  had  acquired  title  to  the  land 
fiurrounding  the  site  of  the  proposed  ice-harbor  and  donatin^^  the  same 
for  use  in  perpetuity  in  connection  with  an  ice-harbor.  An  official  copy 
of  this  resolution  was  forwarded  to  me,  and  it  led  rae  in  my  report  for 
fiscal  year  ending  June  30,  1884,  to  recommend  a  modification  of  project 
^'  so  as,  with  but  a  small  increase  of  cost,  to  secure  an  additional  area 
of  164,000  square  feet,  together  with  a  strip  of  ground  60  feet  in  width, 
to  be  used  as  a  Lauding,  said  strip  extending  along  the  north  side  of  the 
levee  as  now  proposed." 

The  modified  project  required  the  additional  dredging  of  123,159 
cubic  yards  of  sand,  the  riprapping  of  the  proposed  shore,  and  a  quan- 
tity of  pilingformooring purposes.  Theadditional expense wasestimated 
at  $10,000. 

The  act  of  Congress  approved  Julj'  5, 1884,  ai)propriated  $20,000  for 
completing  the  ice-harbor.  Under  this  appropriation  a  contract  dated 
September  8,  1884,  was  made  with  A.  J.  Whitney  for  dredging  at  11 
cents  per  cubic  yard,  a  portion  of  the  material  to  be  removed  from  har- 
bor, and  a  portion  to  be  placed  in  embankment  on  the  north  side. 
Owing  to  high  stage  of  water,  which  was  unfavorable  for  placing 
material  in  embankment,  and  the  necessity  for  using  the  dredges  else- 
where, but  little  work  was  carried  out  during  year  1884.  In  December 
an  attempt  was  made  by  the  contractor  to  move  material  with  scrapers 
and  wagons,  but  after  placing  2,728.3  cubic  yards  in  embankment,  work 
was  suspended  until  April,  1885.  Since  that  time  dredging  has  been  con- 
tinued, 57,747.8  cubic  yards  having  been  removed  from  the  harbor  and 
13,022.2  cubic  >ards  placed  in  embankment.  The  dredging  work  con- 
temi)lated  under  Mr.  Whitney's  contract  will  be  completed  in  a  very 
short  time. 

« 

Under  date  of  December  31,  1884,  I  received  a  letter  from  the  mayor 
of  Dubuque  informing  me  that  "  the  grant  to  the  city  of  tiie  property 
reads  as  follows : '' 

The  portion  of  the  premises  and  property  hereby  conveyed  lyin^  and  being  south  of 
Third  street  to  be  used  in  perpetnity  as  an  ice-harbor,  .and  on  the  north  of  said  ice- 
harbor,  adjacent  to  the  lots  on  the  south  side  of  Third  street,  there  shall  bo  a  levee  not 
less  than  100  feet  wide,  the  same  makin*;  the  north  boundary  of  said  ice-harbor. 

And  under  date  of  May  21,  1885,  I  received  a  letter  from  the  city  en- 
gineer of  Dubuque  inclosing  a  plat  showing  certain  ice-harbor  bound- 
aries, and  informing  me  that  the  city  council  in  its  session  of  May  11, 
1885,  passed  the  following  resolution  : 

Tiiat  the  plat  of  ice-harbor  prepared  by  city  en<;ineer,  aud  this  day  submitted  to  the 
city  council,  showings  the  boundaries  of  said  ice-harbor  and  levees  reserved  on  the 
north,  west,  and  south  sides  of  the  same,  is  hereby  approved  and  adopted. 

The  plat  shows  levees  on  the  north  and  west  side,  with  slopes  of  about 
20  to  100  and  20  to  70  on  the  south  side  of  ice-harbor. 

The  information  given  me  in  the  letter  of  the  Mayor  and  City  Engineer 
here  referred  to  was  not  in  my  possession  at  the  time  my  plans  and  proj- 
ects were  made.  My  plans,  which  were  based  on  necessities  of  com- 
merce, verbal  communications  with  the  Mayor  and  others  in  Dubuque, 
and  on  the  official  copy  of  resolutions  of  council  furnished  me  in  Octo- 
ber, 1882,  \vhich  did  not  contain  the  clause  given  in  the  Mayor's  letter, 
are  somewhat  affected  by  the  changes  in  boundaries,  &c.,  lately  made. 
My  recommendations  and  plans  were  for  the  coustruction  of  an  ice  or 
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winter  harbor,  and  bad  no  relation  to  ordinary  harbors,  such  as  are  re- 
quired by  a  city  for  accommodating  it«  river  commerce.  The  main  part 
of  the  plan  wah  for  dredging  and  giving  sufficient  depth  over  a  sufficient 
area  to  accommodate  such  boats  as  desired  to  winter  in  tlie  Dubuque 
Harbor.  I  included  certain  riprap  work,  on  the  theory  that  the  borders 
of  the  ice-harbor  wouhl  be  of  such  a  slope  as  to  need  riprapping  for 
protection.  1  also  included  the  filling  up  of  the  GOfoot  strip  on  Borth 
M(ie  of  harbor,  because  the  material  was  on  hand  to  build  it,  and  cost 
bat  little  more  to  place  in  embankment  than  to  remove  hud  dump  in 
the  river. 

The  establishment  of  levees  or  landing  places  all  around  the  ice-har- 
bor converts  it  into  a  ordinary  harbor,  and  the  gradual  slope  given 
these  levees  does  away  with  any  necessity  for  the  riprap  work  origi- 
nally proposed. 

There  remains  but  little  for  the  Government  to  do,  as  the  case  now 
stands,  to  complete  all  work  which  is  necessary  for  placing  this  harbor 
in  such  condition  as  will  make  it  serviceable  for  the  use  of  boats  as  a 
refuge  during  the  winter. 

All  dredging  will  be  completed  in  a  short  time,  giving  a  depth  of  6 
feet  over  the  whole  area  available,  and  in  the  fall  groups  of  piles,  against 
which  boats  can  be  moored,  will  be  driven.  Plans  showing  the  modified 
project  as  it  then  existed  are  given  in  the  Report  of  Chief  of  JiSngineers 
for  1884,  page  1572.  The  harbor,  as  completed,  will  have  an  area  of 
^,000  square  feet. 

The  changes  herein  referred  to  and  the  low  price  at  which  dredging 
has  been  carried  out  renders  it  unnecessary  to  ask  for  any  further  ap- 
propriation, the  balance  on  hand  being  sufficient  to  comj^lete  the  work. 

SUMMARY  OF  W^ORK  DURING  FISCAL  YEAR  ENDING  JUNE  30,   1885. 

13,02212  cubic  yards  material  placed  in  embankmeut,  at  11  cents $1,432  44 

S7,747.d  cubic  yards  material  damped  in  river,  at  11  cents 6, 352  26 

Soneys,  engineering,  and  contingencies 960  50 

Total 8,745  20 

ABSTRACT  OF  APPROPRIATIONS. 

By  set  passed  August  2,  lHb2 $20,000  00 

By  act  approved  July  5,  1884 20,000  00 

Total 40,000  00 

Money  statement. 

Amount  appropriated  by  act  approved  July  5,  1884 |20, 000  00 

July  1, 1885,  ainouut  expende<l  during  fiscal  year,  exclusive  of 

ontstandiiig  liabilities  July  1, 1884 $7,9R7  33 

Jolv  1. 1?^5,  6a tstandiug  liabilities 778  47 

•  8,745  80 

Joly  1,  IS-^i,  amount  available 11,254  20 
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Abatraot  of  proposals  received  and  opened  by  Maj,  A,  MackenztCf  Corps  of  EngineerSy  Rook 
Islandf  Ill.f  at  2  p.  m.  September  5,  1884, /or  ice-harbor  construction  ut  Dubuque,  Idwa, 


No. 


1 
2 
8 

4 
5 
6 


Karnes  and  residences  of  bidders* 


C.  H.  Booth,  Dnba^ue,  Iowa  . . . 
J.  W.  Heiney,  BurlinKtoo,  Iowa 
C.  H.  AppIntoD,  La  Crosse.  Wis 
C.  L.  Williams,  Keokuk,  Iowa  . 

A.  J.  Whitney,  Keokuk.  Iowa.. 

B.  E.  Linehan,  Dubaqae,  Iowa . 


Sr 


•  ^ 


•S 


M  <-  d' 


•w*  "C  .^J       - 

•^--^  hS 
g*?  Q  09 

O  P  O     « 


O  CB  * 


S3 


Cents. 
21 
25 
33 
14 
11 
26 


fc  ®  »  S  >» 
«  «  s-q  S 

8?  Jag 


Omto. 
16 
20 
174 
14 
11 
121 


Total 
amount. 


$18,750 
16.750 
18,550 
10,500 
8,350 
14,100 


Zj. 
IMPROVEMENT  OF  ROCK  ISLAND  RAPIDS,  MISSISSIPPI  RIVER. 

No  funds  were  available  for  work  ander  this  head  of  appropriation 
daring  the  past  fiscal  year. 

The  only  work  attempted  was  the  removal  of  sand  from  the  cut  at 
Campbell's  Chain  and  the  placing,  care,  and  removal  of  buoys.  This 
work  was  paid  for  by  an  allotment  from  the  general  appropriation  for 
improving  Mississippi  Biver  from  Saint  Paul  to  Des  Moines  Rapids. 

There  still  remaining  a  few  points  in  the  channel  above  grade,  it  can- 
not be  said  that  this  work  has  yet  been  completed  in  accordance  with 
existing  project,  but  as  the  amount  of  work  required  to  so  complete 
project  is  small,  it  is  practicable  to  provide  for  such  work  by  allotment 
from  a  general  appropriation  for  the  upper  river,  and  therefore  no  ap- 
propriation is  asked  for  for  the  next  fiscal  year. 

The  present  channel  at  the  Rock  Islaud  Rapids  is  supposed  to  be  4 
feet  deep  at  low  water,  with  a  minimum  width  of  200  feet. 

As  has  been  stated  in  previous  reports,  this  channel,  to  satisfy  the 
needs  of  navigation,  should  be  at  least  400  feet  wide,  and  not  less  than 
6  feet  deep.  The  subject  is  referred  to  at  length  in  a  special  report, 
printed  p«  House  Ex.  Doc.  No.  67,  Forty-sixth  Congress,  second  session, 
and  is  given  on  page  1537,  Report  of  Chief  of  Engineers  for  I8S0. 

Experience  has  shown  that  to  preserve  uninterrupted  navigation  on 
the  rapids  constant  care  and  watching  are  necessary.  Buoys  are  liable 
to  be  carried  away  and  must  be  replaced;  sand  and  loose  rock,  Imwlders, 
snags,  &c.,  are  liable  to  be  brought  into  the  channel  by  ice  and  the 
current.  Such  obstructions,  if  not  removed  by  natural  or  other  causes, 
may,  at.  extreme  low  water,  cause  an  entire  suspension  of  navigation. 
To  provide  for  the  care  of  the  Ro<*k  Island  Rapids,  the  work  should  be 
placed  on  the  same  basis  as  the  Government  canal  at  Keokuk  and  some 
other  works.  The  annual  expense  of  caring  for  the  rapids  would,  if  no 
other  woik  of  improvement  were  goin^  on  and  no  excessive  amount  of 
dredging  were  necessary,  be  about  $5,000  per  year.  In  connection  with 
other  works  of  improvement  this  amount  could  be  materially  reduced. 
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The  data  for  a  final  report  and  history  of  the  work  of  improving  Bock 
Island  Kapids  has  been  collected,  and  it  is  hoped  that  this  report  may 
be  completed  and  submitted  daring  the  coming  winter. 

ABSTRACT  OF  APPROPRIATIONS. 

By  act  approved  Jniie  23, 1866 '. $100,000 

By  act  approved  March  2, 1867 200,000 

By  allotnieDt  froni  appropriation  July  25, 1868 156. 000 

By  allotment  from  appropriation  April  10,  ld69 133»  650 

By  act  approved  Jnly  11,  1870 ir>0,(MK) 

BV  act  approved  March  3,  1871 150,000 

By  act  approved  June  10,  1872 50,000 

By  act  approved  March  3,  1873 50,000 

By  act  approved  June  23,  1874 50,000 

By  act  approved  March  3, 1875 50,000 

By  act  approved  August  14,1876 25,000 

By  act  approved  June  18,  1878 30,000 

By  act  approved  March3,  1879 6,000 

By  act  approved  June  14,  lt<80 ^ 8,<»00 

By  act  approved  March  3,  18til 8,000 


ta 


Total 1,166,650 


Z  8. 

IMPROVEMENT  OF  HARBOR  AT  ROCif  ISLAND,  ILLINOIS. 

An  indorsement  dated  Office  Chief  of  Engineers,  September  13, 1879, 
on  a  letter  addressed  by  citizens  of  Rock  Island,  111.,  to  Hon.  T.  J. 
Henderson,  called  for  a  report  upon  the  condition  of  Bock  Island  Har- 
bor. No  fands  being  available  for  a  survey,  a  simple  examination  was 
made  and  a  report  was  submitted  under  date  of  November  5,  1879.  In 
aocordance  with  a  resolution  of  the  House  of  Representatives  dated 
Janaary  1!5,  1880,  the  report  above  referred  to  was  submitted  to  the 
House  of  Representatives  by  the  Secretary  of  War  and  is  printed  as 
Ex.  Doc.  No.  32,  Forty  sixth  Congress,  second  session.  The  following 
extracts  from  the  report  show  the  condition  of  harbor  at  time  of  exam- 
ination and  the  work  suggested  : 

It  willbe  «een  that  Bhoal  'water  extends  along  the  entire  city  front,  and  that  the 
bar  extending  down  from  the  foot  of  Rock  Ifiluud  has  so  encroached  on  the  wharf  as 
to  leave  little  room  for  low-water  navigation.  «  •  •  jf  any  work  is  to  be  done, 
I  would  recommend  the  removal  by  dredging  of  deposits  along  wharf,  amonnting  to 
abont  19,000  cable  yards,  and  the  removal  of  as  much  of  the  bar  on  lines  parallel  to 
the  eiuTrnt  as  an  appropriation  will  permit. 

The  approximate  cost  of  removing  deposit  and  bar,  based  on  the  ex- 
amination made,  was  given  as  $26,759.15;  subsequently  it  was  discov- 
ered that  much  of  the  material  forming  the  bar  and  obstructions  along 
the  wharf  was  rock  and  stiff  clay,  and  that  no  assistance  could  be  ex- 
pected from  wash  of  current,  and  that  if  the  entire  removal  of  bar  &c., 
was  desired  a  much  larger  expenditure  than  at  tirst  contemplated  would 
be  necessary. 

The  act  of  Congress  approved  June  14,  1880,  appropriated  $6,000 
for  this  work,  and  a  further  appropriation  of  $6,000  was  made  by  act  of 
Congress  approved  March  3,  1881. 

Work  of  dredging  along  wharf  and  on  bar  was  commenced  August 
23,  1880,  and  continued  until  Ociober  9,  1880,  under  contract  with 
Whitney  &  Son.    The  contract  was  let  on  the  basis  of  sand  excavation 
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at  the  rate  of  20  cents  per  cubic  yard.    Subsequently,  when  the  bard 
class  of  material  was  discovered,  the  cpu  tract  was  amended  by  allowing 
the  contractor  an  increased  price  for  the  harder  material. 
Djiring  the  year  1880  the  work  accomplished  was  as  follows: 

3,959.30  cubic  yards  material  dredged,  at  20  cents $791  86 

1,699.72  cubic  yards  material  dredged,  at  r)0  cents 849  86 

1,743.10  cubic  yards  material  dredged,  at  66  ceut-s , 1,150  45 

127^  iionrs'  service  of  dredge  on  rock  work,  at  f  10  per  hour 1, 275  00 

4067  17 

In  1881,  between  August  30  and  September  5,  the  contractors,  Whit- 
ney &  Son,  were  again  employed  to  remove  rock  along  the  landing  at 
the  rate  of  $10  per  hour  for  use  of  dredge  and  plant.  The  work  accom- 
plished was  as  follows : 

407  cubic  yards,  at  a  cost  of  $690. 

There  appearing  no  urgent  necessity  for  work,  and  the  limit-ed  num- 
ber of  dredges  available  being  needed  elsewhere,  no  further  action  was 
taken  with  regard  to  this  improvement  until  the  spring  of  1884,  when 
an  examination  was  made.  This  examination  showed  that  the  bar  was 
slowly  closing  in  on  the  shore,  and  it  was  thought  advisable  to  expend 
the  balance  available.  A  project  was  submitted  July  14  and  approved. 
The  work  was  advertised  and  a  contract  let  to  the  lowest  bidder,  A.  J. 
Whitney,  at  the  rate  of  11 J  cents  for  material  removed  from  bar,  and  $10 
per  hour  for  use  of  dredge  for  work  on  river-front.  Work  was  com- 
menced August  27,  and  completed  October  11,  1884.  The  work  accom- 
plished was  as  follows - 

18, 558.6  cubic  yards  dredged,  at  11  cents  per  cubic  yard |2, 134  24 

353  hours  and  58  minutes'  service  of  dredge,  at  $10  per  hour 3, 539  66 

Engineering  and  contlugences 595  77 

6. 269  67 

The  total  amount  expended  to  date  has  been  $12,000. 

It  cannot  really  be  said  that  there  ;is'  any  existing  project  for  this 
work.  No  plans  or  estimates  founded  on  accurate  surveys  have  ever 
been  made.  The  original  report  only  recommended  an  amount  of  work 
proportionate  to  any  appropriation  which  Congress  might  consider 
proper  to  make.  The  harbor  is  at  present  in  comparatively  good  con- 
dition, much  better  in  fact  than  that  of  most  harbors  on  the  river. 

No  further  appropriation  is  asked  for,  and  I  am  of  the  opinion  that 
there  is  at  present  no  special  existing  project  which  requires  further  re- 
ports upod  this  harbor,  and  therefore  I  submit  this  as  a  final  report 
under  this  head  of  appropriation. 

ABSTRACT  OF  APPROPRIATIONS. 

Bp  act  approved  June  14,  1880 |6,000 

By  act  approved  March  3, 1881 6,000 


k 


12,000 

Money  statement 


July  I,  1884,  amount  available $6,269  67 

July  1, 1885,  amonut  expended  during  fiscal  year,  excluHive  of  outstanding 
liabilities  July  1,  1884 6,269  67 
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Jlitrad  ofprapotaU  received  and  opened  hy  Maj,  A,  Mttekenzie,  Corps  of  Engineers,  Book 
Ulmtd,  III,,  at  Up,  m.,  Auguet  23,  1884,  for  dredging  in  tke  Miesieeippi  Biver — Harbor 
eilBock  Islandy  III, 


1& 


IfiEDiM  and  rMidcnces  of  bidden. 


B.  X.  Linehan,  Dnbaqne,  Iowa 
k.  J.  Whitney.  Keolnik.  Iowa 

H.  3.  Brown.  Qnincy.  Ill 

a  S.  Whitney.  Keokuk,  Iowa. 


Dredging  and  de- 
positing materials 
(20.000  yards*  at  a 
distance  not  to  ex- 
ceed 1  mile. 


Per  yard. 


O&nta. 
22 

25 
23 


Amount. 


$4,400 
2.800 
5,000 
4,000 


For  use  of  dredge 
and  pbmt,  200  hours. 


Per  hour. 


10  50 

10  00 

12  00 

8  00 


Amount 


$1,900 
2,000 
2,400 
1,600 


Total 


$0,800 
4.300 
7,400 
0,200 


IMPROVEMENT  OF  THE  DES  MOINES  RAPIDS,  MISSISSIPPI  RIVER. 

A  brief  history  of  this  work  is  given  in  my  last  annual  report.  The 
work  of  the  past  year  has  consisted  in  a  continuation  of  the  protection 
of  the  canal  embankment  by  riprap,  the  completion  of  the  raising  of 
the  wing- walls  at  the  foot  of  the  canal,  the  dredging  of  rock  from  the 
open  canal  between  Nashville"  and  Montrose,  and  repairs  to  portions  of 
the  plant  belonging  to  the  appropriation,  .The  quantities  and  further 
toails  are  given  in  the  appended  report  of  Mr.  M.  Meigs,  United  States 
QTil  engineer. 

The  face  stone,  backing,  riprap  face,  and  rubble,  used  for  raising  walls 
ind  protecting  embankment,  were  procured  from  Patterson  Bros.,  of 
Keokuk,  under  formal  contract  and  at  the  lowest  prices  ever  secured 
for  work  on  the  Des  Moines  Eapids  Canal.  The  laying  of  stone  was 
performed  by  days'  labor  and  use  of  Government  tools  and  appliances. 
There  remains  to  be  done  to  finish  this  work,  according  to  existing 
project,  the  completion  of  protection  of  embankment,  the  raising  of 
the  lock- walls  at  middle  and  lower  locks,  and  thelbailding  of  two  ad- 
ditional cribs  to  facilitate  entrance  to  the  canal  from  above.  For 
reasons  given  ia  my  last  annual  report,  and  again  referred  to  in  Mr. 
^eigrs's  rei)ort,  there  is  added  to  the  existing  project  an  item  of 
♦^,(XK)  for  building  sluiceways  in  canal  embankment  opposite  Lamal- 
leer's  and  Price's  creeks,  and  $5,000  for  constructing  an  office  at  the  lower 
lock.  Available  balances  of  appropriations  will  be  used  during  the 
coming  year  for  continuing  bank  protection,  arranging  for  raising  lock- 
^alls,  and  constructing  the  additional  cribs. 

It  is  desirable  that  this  work  should  be  completed,  and  as  such  com- 
pletion will  reduce  the  expenses  of  operating  and  care  of  canal,  the  ap- 
PiDpriation  at  once  of  the  entire  amount  required  will  be  a  measure  of 
economy. 

The  act  approved  July  5, 1884,  under  items  for  "  Improving  Des  Moines 
Bapids,''  made  the  following  provision: 

Of  which  Bnm  ten  thousand  dollars  are  to  be  used  in  the  construction  of  a  pier  at 

footer  wall  of  the  Des  Moines  Rapids  Canal  in  accordance  with  the  recommenda- 

^^ooo/tbe  En^neer  Corps:  Provided,  That  said  pier  shall  not  be  made  unless  the 

^retary  of  War  shall  decide  that  the  railroad  bridge  at  that  place  was  built  in  con- 

^^ty  with  the  Bct  of  Congress  authorizing  its  construction. 

This  matter  was  presented  to  the  Secretary  of  War  by  the  Bridge 
fofflpanr  and  through  the  Engineer  Department  was  referred  to  me  for 

107  K 
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report,  which  was  submitted  under  date  of  November  30,  1884.    By 
letter  of  the  Chief  of  Engineers,  dated  February  16,  1885,  I  was  fur 
nished  with  the  following  copy  of  the  decision  of  the  Secretary  of  War : 

The  Secretary  of  War  decides  that  the  railroad  bridge  referred  to  in  the  within  pa- 
pers was  built  in  conformity  with  the  act  of  Congresis  authorizing  its  construction. 

This  decision  makes  available  the  $10,000  item  in  the  river  and  har- 
bor act  of  July  5,  1884,  but  as  yet  it  has  been  impracticable  to  com- 
mence the  work.  The  recommendations  referred  to  by  Congress  are 
probably  those  for  a  solid  crib  pier.  To  construct  a  portion  of  this 
work  would  increase  rather  than  diminish  the  trouble.  Nothing  should 
be  attempted  until  funds  are  available  for  completing  the  work.  Bat 
the  plans  can  be  modified  by  substituting  a  floating  boom  for  the  solid 
crib-pier  so  as  to  accomplish  good  results  with  the  money  now  available 
and  a  project  for  the  expenditure  of  $10,000  will  be  submitted  if  no  far- 
ther appropriation  be  made  available. 

Money  statement 

July  1,  1884,  amount  available $2,932  97 

Amount  appropriated  by  act  approved  July  5,  1884 50, 000  00 


July  1,  1885,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,1884 $21,666  08 

July  1,  1885,  outstanding  liabilities 879  74 


52,932  97 


22,545  82 


July  1,  1885, amount  available.-.. 30,387  15 


"  Amount  (estimated)  required  for  completion  of  existing  project 56, 745  00 

Amount  added  for  completion  of  modified  project 45, 000  00 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1837  101, 745  00 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  18()6  and  1867. 


Abstracts  of  all  proposals  received  and  opened  this  ^th  day  of  September j  1884,  at  2  p.m., 
by  Maj.  A.  Afackemief  Corps  of  Engineers,  for  furnishing  stone  for  use  at  the  De  Moines 
Rapids  Canal.  * 


Ka 


2 
8 

4 
5 
8 


Nunes  and  residencea 
of  bidders. 


J.  'A  Green,  Stone 
City,  Iowa 

J.Mantz 

E.  Or.  Kemper,  Bur- 
lington   

J.  H.  Cole,  Keokak. . . 

Cnrtfs  &  IMrer 

W.  Patrick,  Phsnlx, 
K.Y 

Patterson  Bros.,  Keo- 
kuk  


I 

flD 

I 


i!  ♦;>  «j 

3  Si 


a 


JOTS 


s  > 


o 


flSg 


Per 
cubic 
yard. 


$11 
10 

n 

9 
11 

9 


75 

00 

50 
00 
00 

00 

00 


Amount. 


$2,056  25 
1,760  00 

2, 012  50 
1, 676  00 
1,925  00 

1, 576  00 

1, 675  00 


-o®  g®  go 
o  aiJuJa  o  a 

CM 


Per 
cubic 
yard. 


Amount 


$9  50 
5  60 

5  50 

6  00 
6  00 

6  00 

500 


$2,756 
1,605 

1,505 
1,740 
1,740 

1,740 

1,450 


'^  a 

9  O 


••^  W<  Tf 


-Sw^^B 


to 


Per 
cubic 
yard. 


$7  60 
2  25 

220 
8  00 
2  75 

4  00 

2  00 


Amount. 


$37,500 
11,260 

11,000 
15,000 
13,760 

20,000 

10,000 


Per 
cubic 
yard. 


$7  60 
65 

70 
76 
60 

3  00 

50 


Amount. 


$18,750 
1,625 

1,750 
1,875 
1,600 

7,600 

1,250 


Aggregate. 


$61,061  28 
16^220  00 

16, 857  50 
20.100  00 
18, 916  00 

80,815  00 

14,875  00 
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REPORT  OF  MR.  M.  MEIOS,  UNITED  STATES  CIVIL  ENGINEER. 

Keokuk,  Iowa,  Julylf  1885. 

Major:  I  have  the  honor  to  submit  the  following  report  of  work  done  on  improve- 
ing  Dm  Moines  Rapids,  Mississippi  River,  for  the  fiscal  year  ending  June  30,  1885 : 

RIPRAPPING  CANAL  EMBANKMENT. 

The  inside  face  of  the  canal  embankment  in  the  upper  level  has  been  since  1878 
eoTeied  with  slope  wall  to  a  height  of  about  2  feet  above  the  general  level  of  water 
in  the  canal,  and  in  the  lower  level  since  1883  to  a  heiglit  of  2  feet  above  the  level 
of  high  water  of  1881. 

The  original  plan  contemplated  covering  the  part  of  the  slope  above  the  riprap  face 
irall  with  loose  stone,  and  this  work  is  now  in  progress.  A  large  portion  of  the  out- 
ode  slope  from  the  middle  lock  down  is  now  protected  by  a  regular  and  substantial 
corering  of  slope  wall  carefully  laid,  and  this  work  will  be  completed  during  the  com- 
ing se^iiwn.  The  stone  has  been  delivered  on  United  States  barges,  at  their  quarry, 
hy  Patterson  Brothers,  under  contracts  dated  September  8,  1884,  and  March  24, 1885, 
and  towed  to  the  work  by  the  canal  launch.  The  laying  has  been  done  by  day's  la- 
bor. During  the  last  fiscal  year  2,333.84  cubic  yards  riprap  face  stone  has  been  re- 
ceifed  and  laid,  and  4, 608.37  riprap  stone  have  been  placed  on  embankment. 

RAISING  LOWER  LOCK  WALLS. 

Work  on  the  west  wing-wall  at  foot  of  canal  was  continued  and  completed  June  20, 
1^.  These  wing- walls  are  now  4  feet  higher  than  the  lock- walls,  which  latter  will 
eTentaaliy  be  rained  to  the  same  height. 

The  improvement  of  the  entrance  to  the  canal  due  to  raising  wing- walls  is  very 
marked;  boats  have  now  no  diCBculty  in  safely  entering  the  locks  from  below,  and 
the  columns  and  lock  machinery  are  no  longer  endangered  as  was  formerly  the  case. 
There  has  been  used  in  the  raising  of  these  two  wing-walls  354.70  cubic  yards  face  and 
393  cubic  yards  of  backihg  stone.  There  have  also  been  used  965  cubic  yards  of  earth- 
fiiling,  mostly  taken  from  the  quarry  just  above  the  lower  lock. 

DREDGING  ROCK  FROM  THE  CANAL  BETWEEN  NASHVILLE  AND  MONTROSE,  lOWA^ 

The  United  States  canal-dredge  worked  steadily  from  August  21  to  November  19', 
on  this  work.  From  July  13  to  August  31,  Assistant  Engineer  J.  C.  McElherne  made 
u  examination  of  the  channel  from  Nashville  to  Montrose.  A  small  barge  was  used 
vith  ft  railroad  rail  suspended  by  ropes  from  each  end,  at  a  height  of  6  inches  above 
the  bottom  of  the  excavated  channel. 

By  means  of  the  canal-launch  Stella,  this  sweep  was  allowed  to  drift  over  every  part 
of  the  channel,  and  every  projection  which  caught  the  rail  was  located  by  a  buoy 
thrown  from  the  boat.  These  buoys  were  located  by  two  theodolites  stationed  on 
the  shore,  and  the  patches  of  rock  were  subsequently  removed  by  the  canal-dredge 
between  August  1  and  November  19. 

In  some  cases  the  original  survey  probably  omitted  patches,  and  in  others  there 
▼ere  large  stones  left  which  escaped  former  dredging  operations.  In  one  case  quite 
s  large  patch  of  level  rock,  18  inches  above  grade,  was  broken  up  and  made  suitable 
for  dredging  by  exploding  powerful  charges  of  dynamite  on  the  surface  of  the  rock. 
A  diver  waa  employed  a  good  part  of  the  time  to  chain  such  rocks  as  the  dredge-dip- 
per could  not  accommodate. 

I  send  herewith  a  map  of  the  channel,  showing  that  a  few  patches  of  rock  still  re- 
Bain  slightly  above  the  proposed  grade  of  canal  bottom.  Nearly,  if  not  all,  of  these 
patches  are  bo  little  above  (one  to  eight- tenths  of  a  foot)  grade  that  their  present  re- 
moval is  not  a  matter  of  an^  importance  to  navigation.  I  should  recommend,  there- 
five,  the  use  of  any  money  m  hand  or  received  by  appropriation  of  Congress  in  the 
immediate  future  to  the  work  of  completing  or  securing  the  canal  walls  and  perfect- 
ii)£tbe  entrance,  rather  than  to  the  removal  of  these  patches. 

There  ia  still  a  small  amount  of  rock  blasted,  but  not  dredged,  which  should  be  re- 
moved the  present  season,  and  is  not  included  in  the  above  remarks. 

STATEMENT  OT  BOCK  BEHOVED. 

Cubic  yards.  1 

i]|giut,1884 71 

September.  1884 392 

October,  1864 1,091 

Vorember,  1884 260 

Total 1,814 

The  cost  of  this  dredging  was  above  the  average  of  such  work  by  the  canal-died|^e| 
bill  the  work  was  eo  scattered  and  difficult  that  it  was  necessarily  expeDsive. 
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RBPAIBS  TO  BARGES  AND  PLANT. 

The  drill-boat  was  hanled  upon  the  boat  and  condemned,  after  ineffectual  attempts 
to  keep  her  afloat.  The  hull  is  no  longer  serviceable.  Several  barges  also  went  out 
of  service,  having  been  eleven  years  on  the  work.  The  expense  of  repairing  the 
dredge  was  borne  mostly  by  the  appropriation  for  operating  and  care  of  canal. 

SLUICES  AT  LAMALLEE'S  AND  PRICE'S  CREEKS. 

The  amount  expended  for  dredging  mud  from  the  canal  proper  during  the  past 
eight  years  is,  approximately,  $bO,000. 

This  dredging  has  removed  the  heavier  portions  of  the  deposit  brought  in  by  the 
creeks  and  dropped  near  their  mouths.  The  lighter  portions,  in  a  hnely-diffnsed 
state,  are  borne  to  long  distances,  and  are  gradually  raising  the  bottom  of  the  canal 
over  its' whole  length.  An  estimate  for  building  sluices  opposite  the  months  of  two 
of  the  worst  creeks,  amounting  to  $15,500  and  |ld,000,  reHpectively,  was  submitted 
with  your  last  annual  report.  These  sluices  would  remove  at  once  on  its  entrance 
to  the  canal  the  finely-diffused  mud,  as  Well  as  a  great  part  of  the  heavy  deposit, 
and  by  localizing  the  whole  cheapens  the  removal  of  the  balance  by  dredges.  Your 
attention  is  again  invited  to  this  subject. 

Summary  of  work  cuioomplUhed  during  the  p<ut  year  improving  Des  Moines  Rapids, 


Designation. 


Face  atone 

Backing  stone 

Riprap  face  stone 

Rabble  fllUng 

Riprap  stone 


Price. 

$9  00 

5  00 

2  OU 

60 

m 

61 

Cubic  yards 
received. 


16a  20 

68.67 

3, 333. 84 

2,500.00 

542.24 
1,666.18 


Cubic  yards 
laid. 


168.20 

68.67 

2.333.84 

2,500.00 

542.24 
L666.13 


Cnbio  yarda. 

Rock  dredged 1,814 

Square  yards  slope- wall  stone  laid 4,664 

Square  yards  slope  covered  with  rubble  stone 8,874 

EXTENDING  LOWER  END  OF  CANAL  WALL  TO  BRIDGE. 

The  act  of  July  5,  1884,  allotted  $10,000  of  the  $50,000  appropriated  for  improving 
Des  Moines  Rapids  to  building  a  crib  to  connect  the  lower  end  of  the  canal  with  the 
pier  of  the  Keokuk  and  Hannibal  Bridge. 

Inasmuch  as  the  estimate  for  this  crib  is  $50,000,  it  has  not  been  considered  ad- 
visable to  begin  the  work  until  enough  money  is  in  hand  to  insure  its  completion. 
The  ice  would  seriously  endanger  it  in  an  untinished  state. 

I  have  been  assisted  at  various  times  by  overseers  J.  C.  McElherne,  S.  Edwards,  and 
John  R.  Car|)enter,  and  by  clerk  O.  S.  Willey.     All   these  gentlemen  performed  their 
various  duties  with  diligence  and  intelligence. 
Very  respectfully, 

M.  Meigs, 
United  States  Civil  Engineer. 


Z  10. 


OPERATING  AND  CARE  OF  DES  MOINES  RAPIDS  CANAL. 

The  canal  was  open  for  navigation  darjng  the  past  year  214  days, 
being  closed  by  ice  151  days.  A  favorable  stage  of  water  permitted 
frequent  use  of  the  channel  over  the  rapids. 

There  were  passed  through  the  canal  during  the  year  889  steamboats 
and  169  barges,  carrying  13,065  passengers,  54,120  tons  of  merchandise, 
and  776,432  bushels  of  grain;  also  43,119,797  feet  of  lumber,  2,779,670 
feet  of  logs,  25,018,760  shingles,  and  13,473,205  lath. 


APPENDIX   Z — ^REPORT   OF   MAJOR   MACKENZIE.       '     1701 

Bepairing  canal  embankments  and  removiDg  deposits  washed  in  from 
the  blaffs  have  as  heretofore  been  a  continual  source  of  trouble  and  ex- 
pense. Forty-foor  thonsand  one  hundred  and  three  cubic  yards  of  mate- 
nal  were  removed  from  canal  and  from  channel  below  Montrose. 

Four  new  dump-boats,  built  for  use  in  connection  with  the  canal- 
dredge,  were  received  from  the  contractor  in  October,  1884.  Numerous 
re^iairs  to  boat  and  machinery  were  made  during  the  year  at  the  canal 
shops. 

The  expenses  of  operating  and  care  of  the  canal  are  now  provided  for 
by  an  indefinite  appropriation  made  by  act  of  March  3, 1881.  The  origi- 
nal estimate  of  annual  expenditures  wa^  $40,000.  With  a  completed 
€anal,  and  without  any  extraordinary  expenses,  this  sum  would  be  suf- 
ficient, and  would  permit  the  accumulation  of  a  fund  to  provide  for  re- 
newing gates  and  other  perishable  appendages. 

The  estimate  for  expenses  of  the  past  year,  including  dredging  open 
ehannel  between  Nashville  and  Montrose,  was  $45,000.  There  was  ex- 
pended during  the  year,  exclusive  of  outstanding  liabilities  July  1, 1884, 
the  sum  of  $^,704.50. 

The  estimate  submitted  for  the  coming  year,  including  dredging  as 
sbove,  is  $43,000,  and  it  is  expected  a  greater  saving  will  be  effected  in 
the  present  year  than  the  last. 

The  electric  light  at  the  lower  lock  has  proved  most  satisfactory,  and 
the  sjstem  of  lighting  should  be  extended  as  rapidly  as  circumstances 
permit. 

Section  7  of  the  river  and  harbor  act  of  July  5, 1884,  authorized  the 
Secretary  of  War  to  prescribe  such  rules  and  regulations  as  are  required 
by  public  necessity. 

The  following  regulations  were  submitted  March  18,  1885,  and  ap- 
proved by  the  Secretary  of  War  under  date  of  April  14: 

(1)  Penaliiea. — The  river  aod  harbor  act  approved  July  5,  18H4,  contains  the  fol- 
lowinjr  section :  **  Section  7.  That  it  shall  be  the  duty  of  the  Secretary  of  War  to  pre- 
•eribe  such  rules  and  regulations  in  respect  to  the  use  and  administration  of  the  Des 
Koines  Bapide  Canal,  the  Saint  Mary's  Falls  Canal,  and  the  Louisville  and  Portland 
Caoalas  in  his  jnd^meut  the  public  necossity  may  recjtiire, which  rules  and  regulations 
fbail  be  p^isttMl  in  some  conspicuous  place  for  the  information  of  the  public.  Any  per- 
•oo  knowingly  nnd  willfully  violating  such  rules  and  regulations  shall  be  liable  to  fine 
not  exceeding  five  hundred  dollars,  or  imjirisouuient  not  exceeding  six  nionths,to  be  en- 
iiireed  in  any  district  court  in  the  United  States  within  whose  territorial  jurisdiction 
neh  offense  may  have  been  committed. '^ 

(2)  Authority  of  canal  officers, — ^The  movement  of  all  boats  and  floating  things  la 
tbe  eanal,  the  locks,  and  the  approaches  to  the  canal,  shall  be  under  the  direction  of 
the  canal  officers. 

(3)  ^gnaU. — AH  boats  approaching  the  locks  shall  signal  for  the  same  by  four  dis- 
tioet  whistles  of  short  duration,  and  shall  not  pass  the  point  indicated  by  a  sign- 
board ontll  tlie  lock  signal  is  given.  The  lock  signals  will  be:  For  entering,  one 
vbistle ;  for  pAOsintr  out,  three  short  whistles.  At  night  a  red  light,  changing  to  green, 
win  be  the  signal  for  entering. 

(4)  Entrance  to  locks. — When  two  or  more  boats  or  tows  are  waiting  to  enter  the 
etna]  or  any  of  the  locks,  the  lock-master  shall  have  authority  to  designate  the  time 
>&d  order  of  their  entrance,  and  no  boats  or  tows  shall  enter  without  his  authority. 

When  more  than  one  boat  is  waiting  to  enter  a  lock,  the  masters  must  ascertain 
fiom  the  lock- master  when  their  turn  will  come. 

fioata  wishing  to  pass  a  lock  shall  not  approach  nearer  than  a  fixed  point — which 
*il]  be  marked  by  a  sign -board  on  the  canal  bank — until  the  signal  is  given  to  enter 
^lock   and  they  shall  take  position  in  rear  of  any  boats,  tows,  or  rafts  that  may 
jWBcede  them    and  not  in  any  way  obstruct  the  channel. 

(b)  Precedence  at  locks. — Ordinarily  boats  and  tows  arriving  first  at  the  locks  shall 
hive  the  nrec^dence  in  passing,  but* in  all  cases  boats  and  barges  belonging  to  the 
VaitMi  H^tet*  or  employed  upon  public  work  shall  have  precedence  over  all  others, 
Ud  i^Msnirer  boata  aball  have  the  precedence  over  tows.    Rafts  shall  have  one  lock- 
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aee  in  their  turn,  except  where  there  are  two  or  more  rafts  together  at  a  lock,  in 
which  case  no  part  of  a  raft  shall  pass  the  lock  until  the  whole  of  the  raft  or  rafts 
preceding  it  shall  have  pcassed. 

All  boats,  <&c.,  arriving  at  the  locks  and  not  taking  advantage  of  the  first  lawful 
opportunity  to  pass  shall  lose  the  turn. 

(6)  Moorings  in  looks, — All  boats  when  in  the  locks  shall  fasten  one  head-line  and 
one  spring-line  to  the  snubbiug-posts  on  the  lock- walls.  Large  boats  shall  use  one 
head-line  and  two  spring-lines,  and  the  lines  shall  not  be  unloosed  until  the  signal  ia 
given  for  the  boat  to  leave  the  lock. 

(7)  IJelayain  canal. — No  boat,  barge,  raft,  or  other  floating  craft  shall  tie  up  in,  or  in 
any  way  obstruct,  the  canal  or  its  approaches  or  delay  entering  or  leaving  the  locks, 
except  by  pennissiou  from  proper  authority.  Boats  wishing  to  tie  up  for  some  hours 
or  days  in  the  canal  must  notify  the  officer  in  charge,  through  the  lock-master,  and 
proper  orders  in  the  case  will  be  given.  Boats  so  using  the  canal  must  be  securely 
moored  in  the  places  assigned  them,  and  if  not  removed  promptly  on  due  notice  will 
be  removed  at  the  owner's  expense  by  the  canal  officers. 

All  rafts  or  tows  passing  the  locks  iu  sections  shall  *'  make  up  "just  below  or  above 
the  lock  on  the  shore  side.  * 

(8)  Injury  to  locks  and  fixtures. — Boats  shall  use  great  care  not  to  strike  any  part  of 
the  lock  or  sluice  walls,  or  any  gate  or  appurtenance  thereto,  or  machinery  for  operat- 
ing the  gates,  or  the  walls  protecting  the  banks  of  the  canal. 

All  boats  using  the  canal  shall  be  free  from  projecting  irons  or  rough  surfaces  that 
would  be  liable  to  damage  the  locks  or  any  part  of  the  canal,  and  they  shall  be  pro- 
vided with  fenders  to  be  used  in  guarding  the  lock-walls,  &c.,  from  injury. 

(9)  Handling  gates. — No  one,  unless  authorized  by  the  lock-master,  shall  open  or 
close  any  gate  or  wicket,  or  in  any  way  interfere  with  the  employes  iu  the  discharge 
of  their  duties.  But  the  lock-master  may  call  for  assistance  from  the  master  of  any 
boat  using  the  lock,  should  such  aid  bo  needed. 

(10)  Draught  of  boats. — No  boat  shall  enter  the  canal  or  locks  whose  actual  draught 
exceeds  the  least  depth  of  water  in  the  channel  of  the  canal  as  given  by  lock-master. 

(11)  Meeting  and  passing, — Meeting  boats  shall  beep  to  starboard.  Rafts  must  give 
to  steamers  the  side  demanded  by  a  proper  signal.  Boats  must  not  race  or  crowd 
alongside  of  each  other  while  under  way  in  the  canal. 

(12)  Boats  and  rafts  without  steam. — No  raft  or  boat  shall  be  brought  through  the 
canal  unless  accompanied  by  a  steamboat,  except  small  boat«  controlled  by  sails  or 
oars ;  and  small  boats  used  for  private  purposes  shall  not  pass  the  locks  except  by 
permission. 

(13)  Refuse  in  canal, — ^No  person  shall  throw  stone  or  material  of  any  kind  into  the 
canal  or  locks,  and  boats  passing  through  shall  not  deposit  the  ashes  or  cinders  from 
their  furnaces  in  the  canal  or  locks. 

(14)  7Ve«pa««. — No  one  shall  trespass  upon  the  canal  property,  or  in  any  way  in- 
jure the  canal,  the  locks,  or  any  of  the  appendages. 

(15)  Commercial  statistics. — Masters  or  clerks  of  boats  shall  furnish,  in  writing,  to 
the  lock-master  at  the  lower  lock  of  the  canal,  such  statistics  of  passengers  and  cargo 
as  may  be  required. 

Detailed  information  as  to  work  accomplished  is  given  in  the  ap- 
pended rei)ort  of  Mr.  M.  Meigs,  United  States  civil  engineer. 

Money  statement 

July  1,  1884,  amount  available  on  approved  project  for  fiscal  year  ending 

June  30.  1885 $45,000  00 

July  1,  1885,  amount  expended  during  fiscal  vear,  exclusive  of  outstanding 
liabilities  July  1,  1884 \ 38,704  50 

July  1,  1885,  outstanding  liabilities 60  82 


APPENDIX   Z — REPORT   OP  MAJOR   MACKENZIE.      ^     1703 

IkktiUd  9iat€aient  of  expenditures  for  operating  and  maintaining  Dea  Moinee  Bapide 

Canal  for  fiscal  year  ending  June  30,  1885. 

OFFICE  AND  GENERAL  ADMINTSTRATION. 


Bate. 


Salaries. 


JbIj 

AajHut 

September. 

October 

Norember . 
Deeember  . 


1884. 


Juniuy. . 
febnurr. 
Hirch... 
Aprfl .... 

Joae 


1685. 


Total 


$435  00 


435  00 
435  00 
735  00 


435  00 
435  00 
435  00 
770  00 
433  00 
465  00 


5, 015  00 


Sappliee. 


$25  68 

109  04 

3  05 

1  05 
25  65 

35  79 
17  14 
27  01 

245  31 


Miscella- 
neous. 


$31  35 

55  22 

116  00 

4  25 


92  50 


21  12 
155  42 


32  52 
65  50 


573  88 


Total. 


$57  03 
490  22 
225  04 
439  25 
438  95 
827  50 


436  05 
481  77 
500  42 
805  79 
484  66 
557  51 


6,834  19 


CANALS  AND  LOCKS. 


Date. 


1884. 

Wy 

Aoput 

Bept^mber 

October 

Korember 

BMember 

1885. 

JtBUry 

TebnttTT...- 

Mwi... 

Aprtt 

^ 

Jiae 

Totsl 


Labor. 

Supplies. 

Current 
repairs. 

Total 

$1,645  67 
1, 583  16 
1,562  84 
1,587  66 
1,444  98 
1, 486  00 

1, 405  00 

$92  37 
766  90 
297  68 
120  60 

97  37 

98  96 

$92  11 
105  85 
236  28 
304  02 
853  65 
875  09 

118  19 
176  67 
481  00 
697  27 
540  01 
756  24 

$1,730  16 
2,455  41 
2,096  80 
2, 012  28 
2, 396  00 
2, 460  06 

1,523  19 

1.410  00 
1,460  00 
1,414  16 
1,284  00 
1,432  50 

*."  'iio  28 

20  57 
145  66 
208  24 

37  34 

1,696  90 
1,961  57 
2,257  09 
2,032  26 
2,228  08 

17,616  97 

1,995  92 

6,237  88 

24,849  77 

DBEDGING 

CANAL. 

i^ ^. 

$1, 614  07 
961  17 
215  00 

$319  61 

1, 247  03 

641  07 

$50  43 
475  24 
161  15 
595  82 

$1,984  71 

2,683  44 

917  22 

UgatH 

Septeinber # 

October 

695  82 

IVcrember 

Deeembw 

213  89 

33  30 

30  26 

122  00 

76  53 

213  89 

1886. 
JilBssrr 

83  80 

Ftbmsfy .* 

30  26 

n^ir?.:::::;::::::;::::::.. .:...::.:;::;:::::::::: 

122  00 

April 

99  31 

175  84 

Kr....:;:;::;: ::::::::: :::::::::;:::: 

Jbim 

562,28 

671  67 

130  61 

1,264  56 

Total 

3, 353  12 

2,778  69 

1,888  73 

8,020  64 

SUMMARY. 


I&te. 


188^ 
JjAj 

papist 

September 

Optober 

^ereniber ■ 

l«OMiber 


Grand  total. 


$3,771  89 
5,629  07 
3,239  06 
3,047  35 
2.834  95 
3,500  94 


Grand  totaL 


1885. 

January 

February  

March 

AprU 

May 

June 

Total.. 


$1,902  54 
2, 208  98 
2,673  99 
3,238  72 
2, 516  91 
4,  050  15 


dB,104  M 
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report  of  mr.  m.  heig8,  united  states  civil  engineer. 

United  States  Engineer  Office, 

Keokuk,  Iowa,  July  1,  1885. 

Major  :  I  have  the  honor  to  submit  the  following  report  for  operating  and  care  ot 
Des  Moines  Rapids  Canal  for  the  fiscal  year  ending  Jane  30,  1885. 

It  was  open  to  navigation  two  hundred  and  fourteen  days  and  closed  one  hundred 
and  fifty-one  days  during  the  year.  There  was  a  season  of  high  water  during  the 
spring,  accompanied  by  very  heavy  ice.  Some  damage  was  done  to  the  slopes  of  canal 
embankment. 

The  highest  water  during  fiscal  year  was  15.1  feet,  January  9,  1885.  The  lowest 
water  waM  2.5  feet,  December  4, 1884  ;  both  referred  to  low  water  of  18(»4.  The  lower 
lock-gat«s  were  open  six  days,  and  guard-locks  from  20th  July  to  27th  of  August, 
thirty -eight  days. 

The  electric-light  plant  at  lower  lock  has  proved  itself  of  great  use  to  boats  passing 
through  the  canal  and  in  facilitating  repairs  at  the  lock  when  made  of  necessity  in 
the  night  time. 

I 

REFITTING  AND  REPAIRING  CANAL  EMBANKMENT. 

It  was  thought  last  season  that  the  repairs  on  canal  embankment  would  this  year 
be  insignificaut,  but  the  damage  due  to  ice  and  high  water  and  the  increasing  leaks 
in  the  Sections  25  and  26  at  the  dry- dock  have  required  a  great  deal  of  work  to  keep 
it  in  order.  In  the  latter  part  of  November,  1884,  after  closing  the  canal,  about  500 
feet  of  the  embankment  was  removed  down  »s  low  as  2  feet  below  the  level  of  dry- 
dock  bottom  and  5  feet  below  the  original  bottom  of  the  bank.  The  earth  was  then 
filled  in  again,  rammed  and  puddled,  and  nearly  all  of  the  leaks  in  that  section  were 
stopped. 

The  expense  of  this  work  alone  was  $1,061.56.  In  Sections  18, 19,  20  the  ice  carried 
away  the  toe  of  riprap,  on  which  the  slope  wall  starts,  besides  damaging  the  wall 
itself.  This  rock  had  to  be  replaced  at  a  considerable  expense  for  stone  and  labor ; 
1,253  cubic  yards  of  stone  were  used  in  this  work. 

DREDGING  THE  CANAL. 

The  canal  dredge  worked  a  good  part  of  the  season  removing  deposits  from  various 
portions  of  the  canal.  United  States  tow-boat  No.  3  (Vixen)  and  dredge  No.  2  were 
also  employed  from  June  30  to  July  2t>  removing  deposit  from  the  canal  at  Sandusky, 
and  from  July  27  to  August  4  in  the  open  canal  at  Montrose,  where  a  large  accumula- 
tion of  sand  interfered  with  navigation. 

The  season's  work  in  this  canal  for  both  dredges  is  as  follows : 

Cabio  yards. 

Dredge  No.  1,  mouth  Price's  Creek 4, 463 

Dredge  No.  1,  below  lower  lock 11,888 

Dredge  No.  1,  below  middle  lock 7, 430 

Dredgo  No.  1,  above  guard  lock 2,045 

Total 25,826 

Dredge  No.  2, at  Sandusky 12,270 

Dredge  No.  2,  at  Montrose  Drain 6,007 

Total 18,277 

Making  a  grand  total  of 44, 103 


The  canal  dredge  was  used  at  Fort  Madison  from  November  5  to  November  10,  1884, 
and  from  April  21  to  June  9,  1885.  She  worked  on  removing  rock  from  the  Dps 
Moines  Rapids  from  August  17  to  November  19,  1884,  exclusive  of  the  five  days  she 
wa8  at  work  at  Fort  Madison. 

The  dredging  at  Montrose  was  provided  for  by  an  addition  to  the  ordinary  allotment 
for  the  operating  and  care  of  the  Des  Moines  Rapids  Canal.  Four  new  dump-boats 
73  feet  4  inches  long,  18-foot  beam,  8  pockets  each,  were  delivered  by  the  contractor 
October  8,  1884,  at  Le  Claire,  Iowa.  These  boats  were  completed  at  the  canal  shops, 
where  the  chain  rigging  was  made  and  put  on.  They  have  proved  very  substantial 
and  good  boats.  Their  capacity  in  light  material  is  between  80  and  90  cubic  yards  of 
mud.  The  following  shows  the  amuunt  of  material  removed  from  the  canal  proper 
from  the  opening  to  the  x)resent  time : 
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TMt  ikowimg  amount  of  material  removed  from  the  Dee  Moinee  Bapide  Canal  proper  from 
Jwme  30,  lB7d,  to  June  30,  1885,  material  dredged  from  Montrose  Cut  not  included. 


Period. 


Hani  year  ending  June  80,  1879 
Firal  jeer  ending  Jane  80.  1880 
Hani  year  ending  Jnne  30,  1881 
PSaeal  year  ending  Jnne  30.  1882 
Tiaeil  year  ending  June  30,  1883 
nacal  year  ending  Jnne  80,  18ri4 
Ftecal  year  ending  June  30,  1885 

Grand  totala 


United 

Sutes 

dredgea. 

Teama. 

Contract. 

8,700 
26,496 

9,003 
18, 031 
22,717 
62, 616 
88,097 

1,288 

11,568 

49,768 
90,868 

175,660 

1,288 

152.169 

TotaL 


8,700 
39, 337 

9,008 

67.789 

113, 675 

62,616 

38,097 

l29,m 


In  addition  to  the  above,  there  have  been  removed  from  the  head  of  the  channel  at 
Hontroee  by  the  two  United  States  dredges : 

Cable  yarda. 

Fucalyearending  jDne30,  1883 10,643 

Fiscal  year  ending  June  30,  1884. 25,315 

FiMal  year  ending  Jane  30,  1885 6,007 

47,965 

By  reference  to  the  above  figures,  it  will  be  seen  that  329,117  cubic  yards  of  mud 
tod  Band  have  been  removed  from  the  canal  at  various  times  and  places  during  the 
to  leven  years  of  its  operation ;  making  a  low  estimate  of  the  cost  of  this  dredging, 
at  25  cents  per  cubic  yard — a  figure  much  less  than  we  have  been  able  to  contract  it 
fer— the  total  value  of  this  dredging  is,  in  round  numbers,  $80,000. 

The  anaual  report  for  1884  contained  an  estimate  for  $33,500  to  build  two  sluices, 
vith  gates  opposite  the  two  creeks,  bringing  most  of  the  deposit  into  the  canal. 
These  slaices  would  be  an  economy,  as  thev  would  obviate  to  a  great  degree  the  ne- 
eenty  for  dredging.  Probably  one-half  of  all  the  sediment  could  be  sluiced  direct 
into  the  river. 

REPAIRS  TO  FLAT-BOATS,   DREDGE,   ETC. 

The  oRQal  current  repairs  have  been  made  to  boats  and  barges  belonging  to  the 
caoaland  to  the  various  other  appropriations.  Dredge  No.  1  had  a  few  repairs  made 
to  her  engines  and  other  machinery.  Tow-boat  Vixen  was  hauled  out  on  the  ways 
ttd  calked,  and  a  large  number  of  barges  repaired  and  calked  from  time  to  time. 
The  expense  of  these  repairs  was  boru  by  the  appropriations  to  which  the  boat  or 
htrge  pertained.  Three  steam-launches  were  also  built  at  the  lower  lock  and  have 
given  good  satisfaction. 

REPAIRS  TO  LOCK  MACHINERY. 

At  the  guard-lock  an  iron  spar,  worked  by  the  same  hydraulic  system  of  ropes  that 
Inmerly  operated  the  gate,  was  made  aud  fitted  to  the  east  guard-gate.  Tho  inuer 
eod  of  this  spar  rests  on  a  small  iron  truck,  which  runs  in  and  out  on  a  track  curved 
ao  as  to  bring  the  face  of  the  spar  tangeut  to  all  points  of  its  travel  to  a  double 
dieave,  mounted  on  the  lock  wall;  two  wire  ropes,  run  one  from  each  eud  of  the  spar. 
•Dd,  paiwing  around  the  sheaves  in  opposite  directions,  are  carried  to  and  connected 
with  the  hydraulic  cylinder,  which  was  already  iu  place. 

The  spar  works  admirably,  and  entirely  does  away  with  the  trouble  fiom  drift 
lodging  on  the  chains,  which,  in  the  original  mode  of  operatiiig  by  chains  under  the 
gUes,  caosed  at  this  lock  endless  trouble  and  expense.  The  system  works  well,  how- 
ler, at  the  other  locks.  The  band-spar  that  has  been  in  operation  for  a  year  past 
k*8  been  removed,  and  the  gate  is  reported  as  working  better  than  it  ever  did. 

Repairs  were  made  on  the  middle  lock  pumps,  the  distributing  valve  at  lower  lock, 
sod  to  many  other  parts  of  the  machinery  wherever  needed. 

MACHINE  SHOP  AT  LOWER  LOCK. 


Daring  the  winter  months  the  four  lock  engineers  and  two  carpenters  belonging 
^  the  I^k  force  have  been  kept  steadily  at  work  overhauling  and  repairing  ma- 
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chinerj  belonging  to  the  varions  boats,  &c.,  of  the  United  States,  laid  np  in  the  canal, 
and  the  look  macDinery. 

The  convouience  and  economy  of  such  a  shop  has  been  abundantly  demonstrated 
during  the  last  year. 

OFFICE  BUILDING. 

I  would  again  call  your  attention  to  the  need  of  a  pfoper  office  for  the  canal 
superintendent's  use  and  the  storing  of  valuable  records.  Tiie  office  of  the  canal  up 
town  necessitates  running  to  and  fro,  and  it  is  very  inconvenient  in  every  way.  Nec- 
essarily much  of  the  Superintendent's  time  is  at  present  occupied  with  the  supervis- 
ing of  repairs  to  plants  and  machinery,  a  great  portion  of  which  is  executed  at  the 
lower  lock. 

The  drawings  and  records  should  be  close  at  hand  for  reference  and  use. 

Three  thousand  dollars  is  estimated  for  the  construction  of  a  suitable  small  build- 
ing.   The  rent  of  the  present  office  ($240  per  year)  amounts,  capitalized,  to  $6,000. 

BUSINESS  OF  THE  CANAL. 

There  was  a  good  stage  of  water  nearly  all  through  the  year.  As  a  consequence  a 
great  part  of  the  commerce  went  outside  of  the  canal  and  does  not  show  on  the  traffio 
statement. 

EXPENSE  OF  OPERATINQ  CANAL. 

The  project  submitted  for  past  fiscal  year  and  approved  was  as  follows : 

Services  of  operating  force $18,000 

Fuel,  locks  and  machine  shop 900 

Lights 300 

General  supplies ". 1,000 

Repairs  to  buildings,  machinery,  and  plant 3,000 

Repairs  to  canal  embankment 2,000 

Dredging  in  canal 9,800 

Contingencies,  su peril) tendence.  office  expenses,  &c 5, 000 

Dredging  open  canal  between  Nashville  and  Montrose 5, 000 

Total 45,000 

There  has  been  expended  for  operating  and  care,  exclusive  of  outstanding  liabili- 
ties reported  July  1,  1884,  the  sum  of  $38,704.50,  being  $6,295.50  less  than  the  estimate 
made  at  beginning  of  year.  A  large  part  of  this  saving  was  from  the  dredging  required 
at  Montrosfe  proving  less  than  was  anticipated.  The  items  for  dredging  the  canal 
proper  will  constantly  be  increasing  from  year  to  year  if  the  canal  is  to  be  kept  in 
good  condition.  The  lighter  portions  of  the  sediment  brought  in  the  canal  are  gradu- 
ally filling  i  t  along  its  whole  length.  This  deposit  is  not  yet  sufficient  to  interfere  with 
navigation,  but  will  finally,  unless  steps  are  taken  to  get  rid  of  the  mud  as  it  enters 
from  the  creeks,  necessitates  a  grand  dredging,  extending  over  some  5  miles  in  extent. 
The  dredging  heretofore  has  been  pretty  generally  limited  to  the  heavier  deposits  in 
the  vicinity  of  the  three  creeks,  the  feeder  at  the  upperend  of  the  canal,  and  the  lower 
entrance.  Much  of  the  light  deposit,  if  not  all,  can  be  turned  into  the  river  by  suit- 
able sluices  during  the  flood  season  without  its  spreading  through  the  canal  at  all. 
The  construction  of  these  sluices  has  been  referred  to  under  the  head  of  **  Dredging  in 
the  canal.''  In  the  work  connected  with  operating  and  care  of  the  canal,  I  have  been 
assisted  by  Mr.  8.  Edwards,  Mr.  W.  A.  Thompson,  and  Clerk  0. 8.  Willey.  To  these 
and  the  members  of  the  operating  force  in  general  I  am  indebted  for  faithful  and  effi- 
cient service. 

Tables  A  and  B  are  appended. 
Very  respectfully, 

M.  Meigs, 
United  States  Civil  Engineer, 

Mig.  A.  Mackenzie, 

Corps  of  Engineers^  U,  8.  A. 
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Sghedulb  a. — Traffic  statement  of  theDes  Moines  Rapids  Canal  for  the  fiscal  year  ending 

June  30,  1885. 


Xontha. 

• 

1 

a 

231 

189 

ilbS 

M 

1 

12 

19 
23 

7 

i 

.  a 

i 
i 

,£3 

i 

• 

1 

1-9 

1 

1 

s 

OQ 

i 

Lockagea  at 
one  look. 

July 

August 

OctobiT 

2,953 

4,457 

1,535 

893 

416 

336 

787 

1,788 

Tons. 
5,649 
6.364 
5,581 
8,432 
7,408 
6.384 
8.423 
10,879 

BtuJielt. 

69,653 

47,704 

46. 725 

23, 300 

170, 642 

102.  745 

225, 857 

(;9,806 

Feet. 

7, 849, 232 

21, 902, 187 

13, 368,  378 

leet. 
799,670 
1, 500,  000 
480,000 

Number. 

3, 409,  500 

11,650,250 

9, 269. 000 

Numbers. 
1, 748, 900 
6, 345,  330 
5, 378, 975 

351 

270 

206 

98 

Norember  .37     24 

54 

April 33     23 

Maj ge    42 

72 

600,000 

67 

lue 100  i  19 

152 

1                1 

889 

189 

13,065 

54,120 

776, 432 

43,119,797 

2, 779, 670 

25, 018, 750 

13,478,205 

1,270 

Schedule  B. — Comparative  traffic  statement  shoidng  the  total  traffics  that  has  passed 
through  the  canal  since  its  opening  in  1877  by  fiscal  year  ending  June  30. 
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I 

S 
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Wi%..  670 

1^  !  802 

im...  967 

tm..\  840 

1S3..:  700 
!«..  1,107 

UN..i  913 

ia». 


6,948 


• 

e 

J 

no 

• 

M 

9 

1 

1 

1 

• 

1 

n 

A< 

s 

O 

Tons. 

Bushels. 

548 

53.346 

737, 415 

454 

5.008 

64.658 

2,192.642 

651 

13,231 

78,989 

2, 197. 469 

276 

10,003 

44,962 

l,15t,092 

444 

8.588 

29.043 

781.  817 

705 

9.192 

43,359 

729, 174 

245 

13, 057 

54,215 

470,580 

169 

13,065 

54,120 

776,432 

3,492 

72,144 

422,692 

49, 954, 804 

! 


Feet. 


8,086,000 
13, 160, 960 
11,013,410 
4,  475, 000 
1, 040, 000 
9, 399. 764 
2, 779, 670 


Feet. 
25.  000, 000 
33, 347,  612 
21, 832, 478 
52, 256,  235 
i7, 150,011 
13.  093, 325 
57, 018, 151 
43.119.797 


49,954.804  262,817,609 


5 


Numbers, 

4, 000, 000 

8, 721, 796 

27, 863.  64C 

11, 657, 655 

3, 112, 825 

11,  558.  000 

15,  924,  645 

13, 473, 205 


96, 311, 766 


3 

ts 

a 
>M 

OQ 


Number. 

3. 700, 000 
11.749.500 
30, 561, 150 
15, 091, 000 

4,  885,  250 

4, 435. 000 
25, 182, 250 
25. 018, 750 


120, 622, 900 


5 


824 
1.664 
2,497 
1.839 
2,292 
1,353 
1.908 
1,270 


13,047 


Z  iz. 


DRY-DOCK  AT  DES  MOINES  RAPIDS  CANAL,  MISSISSIPPI  RIVER. 

The  history  of  this  work  up  to  June  30,  1884,  is  given  in  my  last  an- 
Dual  report.  During  the  past  year  the  embankment  has  been  com- 
pleted, the  earth  has  been  removed  from  the  prism  of  the  dock  and 
placed  in  embankment  Ht  its  lower  end,  and  the  construction  of  the 
sluice-ways  has  been  commenced.  The  details  of  this  work  are  given 
in  the  appended  report  of  Mr.  M.  Meigs,  United  States  Civil  Engineer. 

There  i^  required  to  complete  this  work,  according  to  original  proj- 
ect, $65,000.  This  amount  can  be  used  to  good  advantage  in  one  sea- 
«on.  If  the  work  is  prolonged  over  a  longer  time  it  is  probable  the 
cost  will  be  increased.  The  plant  belonging  to  the  United  States  and 
used  in  connection  with  the  improvement  of  the  Mississippi  River,  and 
the  entire  commerce  of  the  upper  river  are  liable  to  be  benefited  by 
this  improvement. 

ABSTRACT  OF  APPROPRIATIONS. 

Byact  pa88ed  Angust  2,  1882 J30,000 

Byactapproved  Jaly&,  1884 30,000 
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Money  statement 

July  1, 1884,  amount  available. 18.023  50 

Amount  appropriated  by  act  approved  July  5, 1884 30,000  00 

32,023  50 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1884 |23,227  90 

July  1, 1885,  outstanding  liabilities 239  82 

23,467  78 

July  1,1885,  amount  available 8,555  72 

{Amount  (estimated)  required  for  completion  of  existing  project 65, 000  00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887   65, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abatrciot  of  all  proposals  received  and  opened  this  Sth  day  of  September ,  1884,  at  2  p.  m.,  hff 
Maj,  A,  Mackenzie  f  Corps  of  EngineerSf  for  furnishing  stone  for  construction  ofdry-eUxSe 
at  the  Des  Moines  Bapids  Canal. 


K& 


1 
2 
8 

4 
6 
6 
7 
8 
9 


Names  and  residences  of  bidders. 


J.  A.  Green,  Stone  City 

Patterson  Brothers,  Keokuk  ... 

J.  S.  Roper,  Graflon 

J.  MaDt2,  Keokuk 

E.  6.  Kemper,  Burlington 

J.  H.  Cole.  Keokuk 

Curtis  &  Pi  ver,  Keokuk 

C.  L.  Williams,  Keokuk 

WiUiam  Patrick,  Phoenix,  N.  Y 


Face  stone  300  on* 
bic  yards  deliv- 
ered on  United 
States  barges  in 
canal  or  in  the 
river  within 
5  miles  of  the 
head  of  the  canal 
or  1  mile  of  its 
foot. 


Per  cu- 
bic yard. 


$11  75 

8  00 

12  00 

10  00 

11  60 
11  00 

11  00 

12  60 
0  00 


Amount. 


$3,525 
2,400 
8,600 
8.000 
3,450 
8,300 
3,300 
3,750 
2,700 


Backing  stone  000 
cubic  yards  de- 
livered  on 
United  States 
barges  in  canal 
or  in  the  river 
vrithin  Smiles  of 
the  head  of  the 
canal  or  1  mile  of 
its  foot. 


Per  cu- 
bic yard. 


90  60 
6  00 
6  60 


5 
5 


50 
60 


6  00 
6  00 
6  50 
6  00 


Amount 


$.S,700 
3,000 
3,900 
3,300 
8,300 
3.600 
3,600 
3,900 
8,600 


Aggre- 
gate. 


$9,225 
5,400 
7,500 
6,300 
8,760 
6,900 
6.900 
7,650 
6,300 


REPORT  OF  MR.  M.   HEIOS,   UNITED  STATES  CIVIL  ENGINEER. 


United  States  Engineer  Office, 

Keokuk,  Iowa,  July  1,  1885. 

Major  :  I  have  the  honor  to  make  the  following  report  of  work  done  on  the  dry- 
dock  at  the  Des  Moines  Rapids  Canal,  Mississippi  River,  for  the  fiscal  year  ending 
June  30,  1885. 

This  work  was  begun  in  the  fiscal  year  ending  June  30,  1883.  At  the  close  of  the 
fiscal  year  ending  June  30,  1884,  the  outside  emDankment  was  partially  completed. 
Three  thousand  cubic  yards  of  riprap  face  stone  had  been  delivered,  and  was  partially 
distributed  along  the  slopes. 

During  the  fiscal  year  ending  June  30,  1885,  the  embankment  has  been  completed, 
and  the  greater  portion  of  the  earth  removed  from  the  prism  of  the  dry-dock  and  used 
to  form  the  platform  at  the  lower  end  of  the  dock. 

The  cutting  and  laying  of  stone  for  the  dry-dock  sluice  is  now  in  progress.  It  waa 
found  expouHive  and  troublesome  to  get  a  good  foundation  for  the  sluice  walls. 

The  12'iuch  pump  and  engine  belonging  to  the  appropriation  for  improving  Des 
Moines  Rapids  were  used  for  the  drainage  of  the  dock-prism,  and  at  times  was  taxed 
to  the  utmost  in  removing  the  large  amount  of  water  coming  through  the  old  canal 
embankment.  Most  of  this  leakage  is  now  carried  by  a  flume  direct  to  the  river,  and 
the  pump  easily  keeps  the  smaller  leaks  down. 


Material. 


Faeettooe... 

Bickinj; 

tqnvp  stone 
S^wvaU... 


Beceived. 


Oubic  yardM. 
235.91 
102. 19 
762.88 


Laid. 


Oubie  yards. 


762.88 
854.45 


Eartli  remored  from  Dry  "Dock  Prism,  about  11,000  cnbio  yards. 

ClsT  taken  from  borrow  pit,  transferred  across  the  canal,. and  put  in  embankment,  8,048  cubic  yards. 

A  large  part  of  the  expense  during  the  past  year  haa  been  incurred  in  excavatinfr 
cirth  aud  rock  for  foundation  for  masonry,  building  and  erecting  derricks,  putting  up 
pomping-engine,  &c.,  which  are  good  for  all  the  work  to  follow  in  completing  the 
3Ty-dock. 

Daring  the  finoal  year  work  has  been  carried  on  between  July  28  and  November  19, 
i^,  and  fn>ra  April  1  to  June  30,  18d5. 

In  the  above  work  I  have  been  assisted  by  Mr.  O.  S.  Willey,  draughtsman,  who 
Dade  the  drawings  for  the  masonry  work,  Mr.  John  R.  Carpenter  and  Mr.  S.  Edwards, 
>Tmeer8.  My  thanks  are  due  these  gentlemen  for  efficient  and  cheerful  assistance 
DcirryiDgon  the  work. 

Very  reapectfully,  your  obedient  servant, 

M.  ^Ieios, 
United  States  Civil  Engineer. 
Maj.  A,  Mackknzie, 

Cmjks  of  JSngineers,  U.  8,  A, 


Z   12. 


IMPROVEMENT  OF  QUINCY  BAY,  ILLINOIS. 

Fhere  was  no  money  available  for  work  under  this  head  of  appropria- 
D  daring  the  past  fiscal  year,  bat  the  river  and  harbor  act  of  July  6, 
^,  provided,  under  head  of  "  Improving  Mississippi  River  from  Des 
tines  Rapids  to  the  month  of  the  Illinois  River,"  for  continuing  work 

flnin^Tr  TKcLST  and  an  allolmftnt  of  ifc  12.500  forcontiniiinff  drpde^ino-flisi  di- 
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Z  13. 

REMOVING  OBSTRUCTIONS  IN  MISSISSIPPI  RIVER. 

No  appropriation  having  been  made  in  river  and  harbor  act  of  July 
6, 1884,  under  title  of  "  Improving  Upper  Mississippi  Kiver,  operation 
of  snag-boats/'  an  allotment  of  $15,000  from  above  appropriation  was 
made  for  continuing  snagging  work  north  of  the  mouth  of  the  Missouri, 
but  it  appearing  subsequently  that  this  allotment  would  seriously  in- 
terfere with  projected  work  on  the  Lower  Mississippi  and  it  beingprac- 
ticable  in  the  emergency  to  provide  for  the  Upper  Mississippi  by  allot- 
ments from  the  general  appropriations,  the  greater  portion  of  the  amount 
was  transferred  to  Maj.  C.  K.  Suter,  Corps  of  Engineers. 

The  amount  expended  was  $2,049.37. 

Money  statement 

Allotment  from  appropriation  of  July  5, 1884 $15,000  00 

Jnly  1,  ld85j  amount  expended  during  fiscal  year 2, 049  37 

Amount  transferred  to  Maj.  C.  R.  Suter , 12,  d50  63 


Z  14. 

preliminary  examination  of  sny  island  levee,  on  the  missis- 
sippi river. 

United  States  Engineer  Office, 

Rock  Island,  IlL^  Septonber  9,  1884. 

General  :  In  reply  to  your  letter  of  July  31, 1884,  requesting  esti- 
mates of  the  amount  of  funds  required  for  certain  preliminary  examina- 
tions provided  for  by  the  river  and  harbor  act  of  July  6, 1884, 1  have 
the  honor  to  report  as  follows  regarding — 

Sny  Island  Levee,  on  the  Mississippi  River,  and  the  Secretary  of  War  shall  report 
what  benefit,  if  any,  this  levee  has  been  to  the  improvement  of  the  channel  and  uav- 
igation  of  the  river,  and  he  shall  submit  an  estimate  of  the  probable  cost  of  strength- 
ening and  preserving  said  levee  so  as  to  insure  and  maintain  that  benefit. 

Having  already^  given  some  consideration  to  this  subject,  and  haviug, 
in  my  opinion,  sufficient  data  on  hand,  1  do  not  believe  any  prelimiDary 
examination  is  needed  for  determining  the  general  relation  of  the  Sny 
Levee  to  the  interests  of  navigation. 

Under  date  of  August  24,  1882,  a  letter  was  addressed  to  the  presi- 
dent of  the  Mississippi  Eiver  Commission  by  Mr.  Clark,  of  Hannibali 
Mo.,  in  which  the  claim  was  made  that  the  construction  of  the  Sny 
Levee  had  greatly  benefited  navigation  of  the  Mississippi  River  between 
Quincy  and  Hannibal.  In  my  report  on  this  letter,  addressed  to  the 
Chief  of  Engineers  under  date  of  May  14  (or  17),  1883,  I  gave  fully  my 
views,  which  did  not  agree  with  those  expressed  by  Mr.  Clark.  A  copy 
of  this  report  is  transmitted  herewith. 

The  Sny  Levee  is  about  50  miles  long,  and  a  thorough  examiuation  of 
the  embankment,  the  channel  and  bed  of  the  river  adjacent,  and  the  low 
grounds  on  both  sides  of  the  river,  and  the  taking  of  proper  discharge 
and  other  observations,  would  be  a  very  lengthy  and  expensive  opera- 
tion. As  regards  the  condition  of  the  bed  of  the  river  since  the  levee 
was  constructed,  I  would  say  that  a  complete  survey  of  the  river-bed 
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was  made  Id  1878,  and  namerous  surveys  at  special  localities  within  the 
limits  of  the  levee  have  been  made  since  that  date. 

Bat  neither  the  surveys  already  made  nor  a  new  survey,  such  as  is 
leferred  to  above,  would  furnish  the  means  of  comparing  the  conditions 
before  and  after  levee'  construction,  unless  earlier  maps  than  those  in 
the  possession  of  the  Government  can  be  obtained.    Mr.  Gorthell,  for- 
merly chief  engineer  of  the  Sny  Island  Levee,  in  a  letter  addressed  to 
General  Logan,  under  date  of  November  19,  1883  (see  page  21,  report 
select  Senate  committee,  Keport  No.  36,  Senate,  Forty-eighth  Congress, 
first  session),  reports  that  complete  surveys  of  the  river  were  made 
while  the  levee  was  in  course  of  construction.    If  copies  of  such  maps 
ean  be  secured  I  have  no  doubt  I  can  without  further  survey  make  a 
direct  comparison  of  the  condition  of  the  river  within  the  limits  of  the 
levee  before  and  after  levee  construction.    Without  such  a  direct  com- 
parison a  consideration  of  the  general  effect  of  the  Sny  Levee  on  the 
interests  of  navigation  must  be  purely  theoretical,  for  the  opinions  and 
leeollections  of  navigators  on  this  subject  are  so  different  that  such  evi- 
deDce  is  unreliable. 

1b  the  absence  of  any  direct  evidence  that  the  Sny  Island  Levee  has 
benefited  navigation,  as  has  been  claimed  by  Mr.  Clark  and  others,  I 
bave  formed  and  expressed  the  opinion  that,  while  the  closing  of  the 
Sdj  Slough,  and  other  side  channels,  has  not  played  the  very  important 
pan  assigned  it,  some  benefit  has  resulted  from  the  construction  of  the 
levee,  the  value  of  such  benefit  being  the  cost  of  such  work  as  theGov- 
^ment  would  have  undertaken  for  closing  these  side  sloughs.  So  far 
M  sach  work  is  concerned  there  is  a  claim  against  the  Government 
vhich  is  worthy  of  consideration,  and  it  would  seem  proper  that  the 
tacts  and  estimates  should  be  laid  before  Cousress  for  its  action. 

I  would,  therefore,  suggest  a  survey  sufficient  in  detail  to  enable  me 
to  determine  to  what  extent  side  sloughs  have  been  closed,  the  condi- 
tion of  the  levee  closing  such  sloughs,  and  the  probable  cost  to  the 
Cnited  States  of  works  which  would  be  built  in  the  interests  of  naviga- 
tioD  if  such  levee  did  not  exist.  I  would  also  propose  corresponding 
▼ithMr.  Clark,  of  Hannibal,  and,  if  necessary,  with  others  regarding 
the  old  surveys  and  maps  referred  to  by  Mr.  Corthell.  This  survey 
and  the  preparation  of  a  report  and  estimates  will  cost  approximately 
1500. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 

Major  of  Engineers. 
The  Chiep  of  Engineebs,  U.  S.  A. 
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14, 1883. 

United  States  Engineer  Office, 

Rock  Island^  III.,  May  14, 1883. 
General:  As  instructed  by  your  letter  of  April  30, 1883, 1  have  the 
?SS?'  to  submit  the  following  report  on  a  letter  addressed  August  24, 
l^toGenei^  Q.  A.  Gillmore,  president  Mississippi  River  Commission, 
yy  Mr.  C.  If.  Clark,  of  Hannibal,  relating  to  the  influence  of  the  Sny 
Levee  upon  the  navigation  of  the  Mississippi  Eiver. 

It  is  claimed  by  Mr.  Clark  that  the  closing  of  the  Sny  Carte  Slough 
by  a  levee  caused  in  1872  the  complete  removal  of  a  bar  which  up  to 
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that  date  had  been  the  most  serious  obstructiou  to  navigation  between 
Saint  Louis  and  Keokuk,  and  that  in  general  the  Sny  Levee  has  greatly 
improved  navigation.  For  these  reasons  Mr.  Clark  further  argues  that 
the  United  States  should  assume  certain  work  in  connection  with  the 
maintenance  of  the  Sny  Levee. 

For  all  information  as  to  bars  and  changes  in  the  Mississippi  Biver 
previous  to  the  year  1878,  the  date  at  which  the  Government  made  a 
detailed  survey  of  the  Mississippi  River,  dependence  must  be  placed  on 
the  memory  of  those  who  were  practically  engaged  in  navigation. 

I  have  consulted  a  number  of  the  best-informed  river  men,  and  from 
information  gained  I  am  obliged  to  differ  in  ojunion  from  Mr.  Clark. 
It  appears  that  the  bar  referred  to  in  Mr.  Clark's  letter  as  "  Gun  Lock,'' 
known  also  as  "Armstrong's,"  '*  McDonald's,"  and  "  Lower  Whitney's," 
was  in  former  years,  at  times,  troublesome,  but  no  more  so  than  several 
other  points  between  Saint  Louis  and  Keokuk.  No  such  sudden  change 
or  disappearance  as  is  claimed  by  Mr,  Clark  is  known  to  such  river  men 
as  I  have  been  able  to  consult. 

In  1880  the  steamer  E.  W.  Cole  and  barges  were  aground  at  ^•Arm- 
strong's." In  1881  the  White  Eagle  was  aground  until  relieved  by 
another  boat.  In  1882  the  steamer  Mary  Morton  was  aground  just  below 
the  head  of  the  Sny  for  thirty -one  hours,  and  the  Josie  was  aground  for 
the  same  period.  Many  other  boats  have  also  had  trouble  in  this  locality 
since  1872. 

Unless  some  improvements  are  made,  I  believe  as  much  trouble  will 
be  experienced  in  this  piece  of  river  in  the  future  as  in  the  past,  for 
the  section  is  as  full  of  sand  as  ever,  and  the  channels  arc  continually 
shifting.  Mr.  Clark  refers  to  the  grounding  of  steamer  And^^  Johnson 
in  1871.  The  Johnson  was  a  large  and  powerful  boat,  drawing  4  feet 
light.  She  was  on  her  way  to  Quincy  to  go  into  winter  quarters,  struck 
a  snag  opposite  Armstrong's  Island,  and  being  unable  to  reach  Quincy 
in  her  damaged  condition  was  put  in  best  winter  quarters  in  the  vicin- 
ity. 

The  opinions  adopted  by  Mr.  Clark  and  some  others  relative  to  the 
changes  in  condition  of  the  river  about  the  year  1872  are,  I  think,  par- 
tially due  to  the  fact  that  previous  to  1872  they  depended  almost  en- 
tirely on  steamboats,  railroad  communication  being  imperfect.  Any 
delays  were  at  that  time  very  noticeable.  In  late  years,  railroad  com- 
munication having  become  convenient  and  rapid,  but  few  have  de- 
pended on  steamboats  during  low  water,  and  delays  have  passed  unno- 
ticed. 

Again,  since  1872,  a  much  lighter  class  of  boats  has  come  in  use,  and 
navigation  has  been  greatly  facilitated  by  the  establishment  of  lights 
and  day  beacons  and  the  remov^al  of  snags  and  obstructions. 

Without  the  evidence  of  those  familiar  with  the  facts,  I  should,  from 
my  own  experience  with  shifting  bars,  &c.,  have  arrived  at  the  conclusion 
that  such  a  sudden  and  radical  change  as  was  reported  by  Mr.  Clark 
could  not  result  from  the  closing  of  the  Sny  Slough.  It  is  true  the  clos- 
ing of  side  sloughs  and  concentration  of  water  at  low  stages  form  an  im- 
portant part  of  the  plans  under  which  we  are  now  working,  but  slow 
and  gradual  effects,  proportionate  in  amount  to  the  volume  of  water 
added  to  main  channel,  alone  are  expected.  I  am  not  informed  as  to 
the  relative  size  of  the  Sny  Slough  and  main  river  in  1871,  but  Mr. 
Corthell  estimates  the  cross-section  of  slough  at  a  medium  stage  to  have 
been  6  per  cent,  of  that  of  the  river.  Kecent  measurements  show  the 
cross-section  of  slough  as  compared  with  river  to  vary  from  1  per  cent, 
at  low  water  to  about  5  per  cent,  at  a  10-foot  stage,  which  brings  Water 
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to  top  of  banks.  SapposiDg  the  entrance  to  the  Soy  Slough  to  have 
been  open  at  all  stages,  the  amoant  of  water  carried  by  it  would  have 
been  comparatively  small,  especially  at  stages  when  the  additional  water 
was  desirable  in  the  main  river,  but  I  am  informed  tbe  entrance  to 
sloogh  was  obstructed  by  a  bar  to  such  an  extent  tbat  at  low  stages 
parties  interested  in  a  water  power  on  the  slough  were  obliged  to  keep 
oommnnication  open  with  shovels. 

My  experience  leads  me  to  assert  that  such  extensive  improvements 
as  are  claimed  by  Mr.  Clark  do  not  result  from  such  slight  causes  as  the 
closing  of  the  Sny ;  and  this  is  further  shown  by  the  fact  that  at  many 
points  below  the  bars  under  consideration,  but  still  within  the  influence 
of  the  levees,  as  below  Louisiana,  at  Gilbert's  Island,  Slim  Island,  &c., 
the  river  has  been  much  worse  since  the  construction  of  the  levees  than 
ever  before. 

As  regards  the  general  efifect  of  the  Sny  Levee  on  the  Upper  Missis- 
sippi, excepting  when  it  confines  water  to  the  main  river  during  low- water 
Ktage,  I  cannot  see  tbat  it  can  in  any  way  benefit  tbe  low- water  channel. 
The  obstructions  do  not,  as  on  the  lower  river,  consist  of  sediment  car- 
ried in  suspension,  but  almost  entirely  of  sand  rolled  along  the  bottom. 
When  the  river  is  high,  and  bars  all  covered,  low-water  channels  are 
more  or  less  obliterated.  As  the  water  falls  and  the  barsf  appear,  low- 
water  channels  are  again  cut  out.  If  the  fall  is  rapid,  temporary  diffi- 
ealty  iasdmost  sure  to  result.  If  the  fall  is  gradual,  a  low- water  channel 
is  apt  to  be  made  by  the  time  it  is  needed.  Each  high  water  will  pro- 
dnee  changes  of  channel,  and  often  entirely  change  the  troublesome 
localities. 

To  confine  the  water  which  would  otherwise,  for  a  very  brief  period, 
eieape  over  the  banks  during  high  stages  might  possibly  have  a  slight 
effect  on  the  movement  of  the  sand,  but  such  additional  movement  would 
be  injurious  rather  than  beneficial.  It  would  simply  be  increasing  the 
caofles  which  now  tend  to  injure  low-water  navigation.  If  the  river 
could  be  prevented  from  ever  exceeding  a  medium  stage,  or  the  stage 
tt  which  a  general  movement  of  sand  ^kes  place,  navigation  would  be 
Tery  much  better  than  it  now  is.  While  the  closing  of  the  Sny  Slough 
ttd  any  other  side  channel  by  the  Sny  Levee  has  not  played  the  very 
important  part  assigned  it  by  Mr.  Clark,  it  must  be  admitted  that  if 
Ottintenanoe  of  the  work  were  guaranteed  by  the  Government  it  would 
be  benefited  to  a  certain  extent,  as  the  Sny  Slough,  and  perhaps  other 
OQtIets,  would,  in  accordance  with  approved  plans,  be  closed  in  time  by 
brash  and  stone  dams  built  to  a  height  of  5  or  6  feet  above  low  water. 
The  probable  cost  of  such  work  would  properly  represent  the  benefit 
Moferml  on  navigation  by  the  Sny  Levee,  if  made  secure. 

If  by  the  expenditure  of  such  an  amount  such  parts  of  the  levee  as 
tte  performing  useful  work,  in  connection  with  river  improvement,  could 
be  made  secure,  the  expenditure  would,  in  my  opinion,  be  justifiable. 
Bat  a  personal  examination  leads  me  to  believe  that  such  work  as  could 
be  legitimately  done  would  not  secure  the  levee,  and  without  such 
ttcurity  the  work  itself  would  be  thrown  away. 

It  does  not  seem  to  me  that  any  claim  for  work  done  in  the  interest 
of  navigation  can  be  properly  considered  by  the  United  States  until  the 
portions  of  work  which  are  of  benefit  to  navigation  are  made  secure  for 
>1I  time,  nor  should  the  amount  of  such  claim  exceed  the  cost  of  such 
tork  as,  in  tbe  absence  of  the  Sny  Levee,  the  Government  would  have 

built 

I  am  willing,  so  far  as  my  judgment  may  be  accepted,  in  locating 
work,  and  circamstances  will  permit,  to  select  for  protection  such  poinl^ 

108  £ 
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of  the  bank  as  threaten  the  security  of  the  Sny  Levee.  Some  work  of 
this  nature  has  already  been  done,  and  work  at  other  points  is  contem- 
plated this  season. 

Very  respectfully,  your  obedient  servant, 

A.  Maokenzie, 

Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


survey  of  sny  island  levee  on  the  mississippi  river. 

United  States  Engineer  Office, 

B4>ck  Island^  III.,  January  26, 1885. 

General:  The  river  and  harbor  act  approved  July  6, 1884,  provided 
for  an  examination  or  survey  as  follows: 

Sny  Island  Levee,  on  the  Mississippi  River;  and  the  Secretary  of  War  shall  report 
what  benefit,  if  any,  this  levee  has  been  to  the  improvement  of  the  channel  and  navi- 
gation of  the  river,  and  he  shall  submit  an  estimate  of  the  probable  cost  of  strength- 
ening and  preserving  said  levee  so  as  to  assure  and  maintain  that  benefit. 

By  letter  dated  OflSce  Chief  of  En^neers,  July  31, 1884, 1  was  charged 
with  the  preliminary  examination  of  the  item  above  referred  to. 

Under  date  of  September  9,  1884, 1  submitted  the  preliminary  report 
called  for,  stating,  in  efifect,  that,  in  my  opinion,  the  Sny  Levee,  ajt  a  levee^ 
had  had  no  material  influence  on  the  low- water  navigation  of  the  Mis- 
sissippi Kiver ;  but  as  portions  of  this  levee  acted  as  dams,  closing  certain 
sloughs  which  formerly  possibly  carried  off  water  needed  in  the  low- 
water  channel^  I  recommended  a  survey  and  investigation  to  determine, 
as  accurately  as  possible,  what  sloughs  had  been  closed. 

By  letter  dated  Of&ce  Chief  of  Engineers,  November  21, 1884, 1,  was 
charged  with  the  examination  recommended,  and  an  amount  was  granted 
for  the  surveys  assigned  me,  which  permitted  the  allotment  of  $250  for 
the  investigation  of  the  Sny  Levee  and  its  effect  on  the  navigation  of 
the  Mississippi  Biver. 

A  party  was  put  in  the  field  January  9, 1885,  and  completed  their 
work  January  17.  This  party  passed  over  the  line  of  thp  levee  and,  by 
measurements  and  examinations  of  original  profiles  and  rexsords,  deter- 
mined as  nearly  as  possible  tlie  extent  of  the  sloughs  crossed  by  the 
Sny  Levee.  The  small  amount  of  funds  available,  the  season  of  the 
year,  and  the  unusual  high  water  were  unfavorable  to  the  survey,  but  it 
is  believed  all  desirable  information  was  obtained.  The  Sny  Levee  lies 
on  the  left  or  east  bank  of  the  Mississippi  Kiver, commencing  at  a  point 
in  Illinois  about  9  miles  south  of  Quincy  and  extending  in  a  southerly 
direction  about  51  miles,  to  Hamburg  Bay.  This  levee  was  begun  in 
1872,  and  completed  in  1875,  that  portion  of  it  above  Hannibal  being 
finished  early  in  1873.  It  gave  way  in  several  places  in  1876  and  at 
later  periods,  and  it  has  been  a  source  of  anxiety  ever  since  it  was  built 
to  those  whom  it  was  supi)08ed  to  protect  from  overflow.  The  informa- 
tion desired  by  Congress  is : 

(1)  What  benefit,  if  any,  this  levee  (the  Sny)  has  been  to  the  im- 
provement of  the  channel  and  the  navigation  of  the  river. 

(2)  What  is  the  probable  coat  of  strengthening  and  preserving  said 
levee  so  as  to  assure  and  maintain  the  benefit. 

The  condition  of  the  Mississippi  Kiver,  between  the  head  of  the  Sny 
and  Hamburg  Bay,  since  1875  is  a  matter  of  record.  A  detailed  survey 
of  this  stretch  was  made  in  1878,  and  numerous  additional  surveys  at 
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special  localities  have  been  made  since  that  year.  If  any  accarate  and 
detailed  surveys  had  been  made  previoas  to  1873,  a  comparison  conld 
\)e  giTen,  showing  any  changes  occurring  snbseqnent  to  the  completion 
of  ^e  levee ;  but  no  snch  surveys  are  available,  and  a  study  of  the 
question  of  the  effecr  of  the  Sny  Levee  on  general  navigation  must  be 
based  on  official  records  and  the  experience  gained  since  the  Govern- 
ment commenced  the  radical  improvement  of  the  river. 

The  records  show  that  since  the  levee  was  constructed,  at  points 
within  its  inflaence,  most  seriouH  obstructions  to  navigation  have  either 
grown  np  or  continued  to  exist  until  improved  or  removed  by  the  work 
^  the  Government.  Fotable  among  such  points  are  Gilbert's  Island, 
Ticinity  of  Louisiana  Bridge,  and  Slim  Island.  Obstructions  at  these 
points  have  been  as  serious  as  any  known  to  the  memory  of  navigators. 
The  formation  of  these  obstructions  is  in  no  way  charged  to  the  Sny 
Levee,  but  that  the  levee  did  not  prevent  their  formation,  or  remove  them, 
is  a  fact.  The  records  also  show  that  the  movement  of  sand-bars  and 
natural  changes  of  channel  are  governed  by  the  same  laws  within  the 
limits  of  the  Sny  Levee  as  on  other  portions  of  the  river,  and  that  such 
natural  changes  in  this,  as  in  all  other  portions  of  the  Upper  Mississippi 
Biver,  frequently  cause  troublesome  navigation  where  the  channel  was 
formerly  good,  and  vice  versa. 

The  only  claim  as  to  general  improvement  along  the  whole  line  of  the 
levee,  that  has  come  to  my  notice,  is  that  of  its  former  engineer,  but  this 
daim  is  fully  disproved  by  records  and  the  opinions  of  all  parties  hav- 
ing any  reliable  information  regarding  the  section  of  the  river  con- 
sidered. 

A  claim  as  to  the  effect  of  the  levee  on  a  special  bar  above  Hannibal 
is  presented  in  a  letter  addressed  to  the  Senate  Select  Committee  on  the 
Mississippi  Biver,  and  printed  with  the  report  of  the  committee  (Senate 
Beport  No.  36,  Forty-eighth  Congress,  first  session),  commencing  on  page 
15.  The  substance  of  this  letter  is  the  same  as  of  one  preseniM  to  the 
IGssissippi  Biver  Commission,  and  considered  by  me  in  a  report  sub- 
Biitted  to  the  Chief  of  Engineers,  under  date  of  May  14, 1884.  The 
claims  advanced  are  in  effect  that,  previous  to  the  year  1873  navigation 
between  Quincy  and  Hannibal  was  very  troublesome  during  low  water, 
bat  that  in  1873  a  great  change  took  place,  and  navigation  in  the  for- 
merly troublesome  river  became  easy,  and  has  remained  so  to  the  pres- 
ent time.  This  great  change  is  attributed  to  the  retention  in  the  natural 
channel,  by  the  construction  of  the  Sny  Levee,  of  an  amount  of  water 
given  in  various  communications  of  the  claimants  as  one-twentieth,  one- 
sixteenth,  8  per  cent,  and  10  per  cent,  of  the  flood-discharge. 

Observations  taken  in  1883  show  the  cross-section  of  the  Sny  Slough 
St  its  head  to  be  1.1  per  cent,  of  that  of  the  main  river  at  low  water,  3^ 
per  cent,  at  a  6-foot  stage,  and  4.8  per  cent,  at  a  lOfoot  stage.  Experi- 
ence has  positively  demonstrated  that  while  great  changes  may  take 
place  from  natural  causes,  no  such  rapid  and  radical  improvements  as 
are  claimed  result  from  such  slight  additions  to  the  volume  of  the  river 
as  are  here  to  be  considered.  As  a  matter  of  fact,  the  section  of  river 
claimed  to  have  been  permanently  improved  has  been  very  *  trouble- 
some at  times  since  the  levee  was  built.  It  is  wide  and  full  of  shifting 
bars  and  permanent  improvement  over  it  can  never  be  assured  until 
works  in  the  bed  of  the  river  secure  such  a  width  at  loto  water  as  will 
maintain  a  proper  depth. 

In  consideriD^  the  relation  of  the  Sny  Levfee  to  navigation,  it  must  be 
J^membered  that  the  conditions  which  exist  on  the  lower  river,  and 
permit  a>rgumeuts  in  favor  of  levee  construction,  are  not  found  on  the 
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M  ssissippi  north  of  the  mouth  of  the  Missouri,  where  the  water  is  com- 
paratively free  from  sedimeot,  s^id  where  obstructions  consist  mainly 
of  sand,  not  carried  along  rapidly  in  suspension,  but  slowly  rolled  along 
the  bottom.  The  principle,  often  stated,  that  the  "concentration  of  the 
flood-waters  is  the  most  powerful  agent  that  can  possibly  be  utilized 
in  the  deepening  of  the  channel,"  may  possibly  find  application  in  the 
lower  river,  but  not  in  the  Upper  Mississippi.  In  tbe  latter  stream, 
high  water  and  floods  obliterate  low-water  channeUj  and  low  water  cuts 
them  out.  Concentration  may  cause,  in  special  localities,  excessive 
scour,  with  a  corresponding  filling  up  below,  as  was  the  case  at  Lou- 
isiana Bridge,  but  no  rapid  general  scouring  is  practicable;  for,  to  secure 
any  general  lowering  of  the  bed,  the  sand  now  forming  the  bottom  and 
bars  either  must  be  moved  at  its  slow  pace  the  entire  length  of  the  river, 
or  be  provided  with  places  of  rest  in  its  route  down-stream. 

Troublesome  navigation  on  the  Upper  Mississippi  results  from  the 
movement  of  sand-bars  and  the  too  great  width  of  the  natural  low-water 
channel.  Any  increase  of  movement  of  sand,  excepting  such  compara- 
tively small  amount  as  is  necessary  for  clearing  out  low-water  chan- 
nels, is  injurious  rather  than  beneficial.  A  part  of  the  plans  under  which 
improvements  are  now  being  carried  on  is  to  retard,  as  far  as  possible, 
this  sand  movement,  and  provide  places  of  deposit  where  the  accumu- 
lated sand  will  not  injure  low- water  navigation. 

Low- water  channels  are  not  developed  until  low  stages  are  reached, 
and  dependence  for  forming  such  channels  cannot  be  placed  on  works 
which  come  into  play  only  when  the  river  is  over  its  banks,  as  is  con- 
clusively shown  at  numerous  points  on  the  Upper  Mississippi,  where 
the  river  is  confined  at  all  stages  by  bluffs  and  high  banks,  forming 
natural  levees.  And  at  such  points  examples  can  be  found  where  the 
river  is  continually  troublesome,  while  at  other  points,  where  the  high 
water  overflows  the  banks  at  its  pleasure,  navigation  is  good. 

While  it  is  apparent  that  no  general  good  to  navigation  has  resulted 
from  the  construction  of  the  Sny  Levee,  it  is  a  fact  that  the  levee  crosses 
certain  sloughs  which  the  Government  might,  in  the  course  of  time, 
have  determined  to  close  with  properly  located  brush  and  stone  dams 
built  to  a  height  of  6  feet  above  low  water,  not  that  the  amount  of 
water  carried  off  by  these  sloughs  played  any  very  important  part  in  the 
question  of  river  improvement,  but  for  the  reason  that  if  not  closed  they 
might  possibly  deepen  or  become  wider  in  future.  The  portions  of  the 
earthen  embankment  of  the  levee,  which,  at  a  6-foot  stage  and  under, 
prevent  the  escape  of  the  water  from  the  river,  may,  even  though  im- 
properly located  and  not  durable,  be  considered  as  adjuncts  of  river 
improvement,  provided  they  can  be  made  permanent  and  secure  at  no 
greater  cost  than  the  amount  which  the  Government  would  have  ex- 
pended for  accomplishing  desired  results.  If  a  greater  expenditure  at 
present  or  in  the  future  were  involved,  it  would  •appear  more  wise  for 
the  interests  of  the  Government  to  construct  new  works.  In  conclusion 
I  would  respectfully  submit  the  following: 

(1)  The  Sny  Levee  has  not,  as  a  levee,  benefited  navigation,  but  there 
are  portions  of  the  embankment  which  may  be  accepted  as  closing- 
dams  when  made  secure,  and  as  such  will,  theoretically  at  least,  benefit 
navigation. 

(2)  The  cost  of  such  work  as  will  strengthen  the  abovexmentioned 
portions  of  the  levee  so  as  to  provide  a  permanent  benefit  to  navigation 
depends  on  its  nature  and  amount.  The  estimate  which^  in  my  opinion, 
most  nearly  satisfies  the  requirements  of  the  Congressional  inquiry  is 
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one  for  placing  6,27SJ  cubic  yards  of  rock,  at  (1.50  per  yard,  and  5,678^ 
cubic  yards  of  brush,  at  (1.25  per  yard,  amoanting  in  all  to  (16,515.85. 
These  amonnta  are  such  as  would  have  been  required  to  close  the  four 
doughs,  heretofore  referred  to,  in  accordance  with  the  Government 
methods. 

Accompanying  this  report  is  a  map*  compiled  ftom  former  surveys 
of  the  Land  Office  j  of  General  Warren,  Colonel  Macomb,  and  Major 
Farqnhar,  of  the  Engineer  Corps^  and  of  the  levee  engineers.  This 
map  shows  sections,  &c.,  from  notes  of  the  present  examination,  and 
detailed  estimates  for  closing  the  sloughs  covered  by  it. 
Very  re8i)ectftilly,  your  obedient  servant, 

•  A.  Mackenzie, 


The  Chief  of  Engineers,  U.  S.  A. 


Major  of  Engineers, 


Z  15. 

preliminart  examination  with  a  view  to  removal  of  the  bar 
and  obstructions  at  and  near  the  mouth  of  whipple  creek, 
in  quincy  bay,  illinois. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  C,  January  10, 1886. 

Sm:  The  river  and  harbor  act  of  July  5,  1884,  provides,  in  section  9, 
for  an  examination  and  survey,  with  estimates  of  cost  of  improvement 
proper  to  be  made,  for  the  removal  of  the  bar  and  obstructions  at  and 
Bear  the  mouth  of  Whipple  Creek,  in  Quincy  Bay,  Illinois,  and  at  the 
nme  time,  in  section  1,  makes  special  provision  for  this  improvement 
to  be  made  in  accordance  with  the  plans  and  recommendations  of  the 
Miasissippi  Biver  Commission. 

In  compliance  with  the  requirements  of  section  9  of  the  act,  instruc- 
ticms  were  given  from  this  office  to  Maj.  A.  Mackenzie,  Corps  of  Engi- 
neers, at  the  time  in  charge  of  the  improvement  of  that  part  of  the  Missis- 
oppi  Biver,  to  make  a  preliminary  examination  of  the  locality,  and  I 
iMve  the  honor  to  submit  herewith  his  report  thereon ;  but  inasmuch  as 
the  supervision  of  this  improvement  has  passed  to  the  Mississippi  Biver 
Commission,  and  Congress  has  provided  for  the  commencement  of  the 
vork,  I  have  not  considered  myself  authorized  to  take  further  action  in 
the  matter. 

Very  respectfully,  yoxxv  obedient  servant, 

John  Newton, 
Chief  of  Engineers^  Brig,  and  Bvt,  Maj.  Oen. 

Hon.  BoBEBT  T.  Lincoln, 

Secretary  of  War. 


Report  of  major  a.  maok:enzie,  corps  of  engineers. 

United  States  Engineer  Office, 

Rock  Island^  III.,  September  8,  1884. 

6EifERAX>:  In  reply  to  your  circular  letter  of  July  31, 1884,  request- 
ing estimates  of  fands  required  for  certain  preliminary  examinations 

*  Omitted . 
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provided  for  by  the  river  and  harbor  act  of  July  5, 1884, 1  have  the 
honor  to  report  as  follows  regarding  ^^ removal  of  the  bar  and  obstruc- 
tions at  and  near  the  month  of  Whipple  Creek,  in  Qnincy  Bay,  Illinois.'^ 

I  am  familiar  with  the  locality,  and  have  in  my  possession  sufficient 
facts  for -a  consideration  of  the  question  of  a  survey,  &c.  I  do  not  con- 
sider any  preliminary  examination  necessary.  « 

The  location  of  Whipple  Creek  is  shown  on  the  accompanying  sketch. 
Material  brought  in  by  this  creek  has  formed  a  large  bar  at  its  mouth 
in  Quincy  Bay.  Quincy  Bay  is  undoubtedly  worthy  of  improvement, 
and  Congress  has  for  several  years  made  appropriations  for  carrying  on 
work  in  that  locality,  but  the  entire  removal  of  the  bar  at  the  mouth  of 
Whipple  Creek  has  not  heretofore€ormed  a  part  of  the  plan  of  improve- 
ment, and  no  such  work  has  been  suggested  by  me  in  any  reports. 

Congress  at  its  last  session  added  to  the  original  project  for  improve- 
ing  Quincy  Bay  the  removal  of  the  bar  at  the  mouth  of  Whipple  Creek; 
it  may,  therefore,  be  assumed  that  the  interests  involved  are  considered 
of  sufficient  importance  to  justify  the  work.  My  present  opinion  is  that 
the  interests  involved  are  of  a  local  rather  than  a  general  importance, 
and  that  the  original  project  for  the  improvement  of  Quincy  Bay,  as  sub- 
mitted by  Maj.  F.  U.  Farqnhar,  Corps  of  Engineers,  will  furnish  a  winter 
harbor  sufficient  in  extent  to  satisfy  the  general  interests  of  commerce 
and  navigation.  But  inasmuch  as  Congress  has  inaugurated  this  work, 
it  would  seem  to  me  proper  that  such  a  survey  be  made  as  will  enable 
me  to  prepare  estimates  of  cost  for  removing  the  bar  and  obstructions 
in  Quincy  Bay  at  the  mouth  of  Whipple  Creek. 

The  expenses  of  such  a  survey  and  of  the  collection  of  information  as 
to  interests  to  be  served  will  be  about  (100. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 

Major  of  Engineers, 

The  Chief  of  Engineers,  U.  S.  A. 


Z  i6. 

REPORT    IN    reference     TO    PRELIMINARY    EXAMINATION    OF    THE 

mississippi  river  in  the  vicinity  of  guitenberg,  iowa. 

United  States  Engineer  Office, 

Mock  Island,  IlL^  August  23,  1884. 

General:'  As  instructed  by  circular  letter  dated  July  31,  1884,  I 
have  the  honor  to  submit  the  following  report  concerning  an  item  of 
survey  contained  in  river  and  harbor  act  of  July  6, 1884,  under  title  as 
follows: 

From  Guttenberg  north,  for  the  ascertainment  of  needed  improyements  and  in  se- 
curing a  direct  channel  pointing  to  Guttenberg  and  by  way  of  that  channel  south, 
and  the  protection  of  improvements  already  maae  at  that  locality,  Iowa. 

Being  familiar  with  the  locality,  and  having  at  hand  considerable  in- 
formation, no  preliminary  examination  is  needed. 

The  Mississippi  River  at  Guttenberg,  Iowa,  is  divided  into  two  partes, 
one,  which  is  in  reality  the  main  river,  being  known  as  ^^  Guttenberg 
Channel,"  the  other  as  "  Cassville  Slough." 

Guttenberg  Channel  is  used  during  certain  stages  by  steamers  desir- 
ing to  reach  Guttenberg,  which  is  a  shipping  point  of  some  importance, 
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and  by  rafts  as  long  as  the  stage  of  water  permits.    These  latter  select 
it  as  being  wider,  more  direct,  and  easier  to  ran. 

Cassville  Slough  has  been  the  low-water  channel  for  more  than  fif- 
teen years. 

On  account  of  the  great  amount  of  sand  deposited  in  the  Outtenberg 
Ghannd^,  and  the  consequent  great  cost  attending  its  improvement  at 
present,  but  little  work  on  that  side  of  the  rirer  has  as  yet  been  at- 
tempted, the  principal  work  in  this  locality  having  been  confined  to  the 
improvement  of  the  foot  of  Cassville  Slough.  Since  the  Government 
began  work  in  this  vicinity  by  the  improvement  of  the  bar  at  foot  of 
Cimville  Slough  through  navigation  has  experienced  no  difficulty  from 
insaf&cient  depth  of  water,  although  sharp  bends  in  the  slough  have  been 
troublesome  to  rafts.  Work  near  head  of  Guttenberg  Channel  enables 
boats  to  reach  Guttenberg  from  the  north,  but  there  is  insufficient  water 
at  low  stages  to  permit  them  to  continue  on  their  way  south.  The  lum- 
ber interests  prefer  the  adoption  of  the  Guttenberg.  Channel  as  the 
main  channel,  and  other  interests  would  be  as  well  served  by  such  adop- 
tion; but  in  this  case,  as  in  many  others,  it  is  necessary  and  proper  to 
ehoose  the  right  time  for  the  work,  a  time  when  the  river  itself  seems 
inclined  to  take  the  desired  direction^  and  when  it  may  be  made  to  do 
a  great  part  of  the  necessary  work  throngh  its  own  volition,  and  by 
raiting  for  this  opportunity  much  expense  is  saved. 

Inasmuch  as  the  work  is  certainly  a  legitimate  one,  as  taken  in  con- 
nection with  the  general  improvement  of  the  river,  and  as  the  Gutten- 
berg Channel  is  undoubtedly  worthy  of  improvement,  and,  further,  as 
tiie  important  lumber  interests  of  the  river  are  deeply  interested  in  the 
vork,  I  would  recommend  a  survey  of  the  locality  which  will  permit  a 
till]  report  on  expense  and  interests  involved. 

The  section  of  river  under  consideration  is  about  12  miles  in  length, 
and  such  a  survey  and  examination  as  is  required  can  be  made  for  about 
•  1500. 

If  this  amount  is  greater  than  can  be  assigned  to  this  work,  a  portion 
of  the  expense  can  be  borne  by  the  general  apropriations  under  which 
I  am  working,  which  provide  for  surveys  made  in  connection  with 
improvements  carried  on. 

I  inclose  sketch  of  the  locality  in  question,  taken  from  our  atlas  map. 
Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 


Tbe  Chief  op  Engineers,  TJ.  S.  A. 


Major  of  Engineers, 


8cbvey  of  the  mississippi  river  in  the  vicinity  of  gutten- 
berg, iowa. 

United  States  Engineer  Office, 

KocJc  Island^  IlL^  January  22,  1885. 

General:  In  accordance  with  instructions  contained  in  your  letter 
of  November  21,  1834,  I  have  the  honor  to  report  on  a  survey  "from 
Gattenberg  north,  for  the  ascertainment  of  needed  improvements,  and 
in  securing  a  direct  channel  pointing  to  Guttenberg,  and  by  way  of  that 
channel  south,  and  the  protection  of  improvements  already  made  at  that 

locality.'^ 

Accompanying  the  report  is  a  map  of  the  survey,  showing  on  a  scale 
of  jgi^  the  stretch  of  river  mentioned,  which  is  about  12  miles  in  leugttx. 
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Money  statement 

Jnly  1, 1884, amount  avaiUble $2,023  50 

Amount  appropriated  by  act  approved  July  5, 1884 30, 000  00 

32,023  50 
July  1, 1885,  amount  expended  during  fiscal  year,  exolnsive  of 

outstanding  liabilities  July  1, 1884 123,227  90 

July  1, 1885,  outstanding  liabilities 239  82 

23,467  78 

July  1,1885,  amount  available 8,555  72 

{Amount  (estimated)  required  for  completion  of  existing  project 65, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30,1887   65, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah$tr€U)t  of  all  proposals  received  and  opened  thia  bth  day  of  September ^  1884,  at  2  p.  m.^hy 
Maj.  A.  Mackenzie,  Corps  of  Frngineers,  for  furnishing  stone  for  oonstruction  ofdry-doek 
at  the  Des  Moines  Rapids  Canal, 


ISO. 


3 

4 
5 
6 
7 
8 
9 


Names  and  residences  of  bidders. 


J.  A.  Green,  Stone  City 

Pftttenon  Brothers,  Keoknk  ... 

J.  S.  Roper.  Grafton 

J.  Hants,  Keokuk 

E.  G.  Kemper,  Burlins^ton 

J.  H.  Cole.  Keoknk 

Cnrtis  &  Piver,  Keoknk 

C.  L.  Williams.  Keokuk 

William  Patrick,  Phcenix,  N.  Y 


Face  stone  300  cu- 
bic yards  deliv- 
ered on  United 
States  barf2:e8  in 
canal  or  in  the 
river  within 
5  miles  of  the 
head  of  the  canal 
or  1  mile  of  its 
foot. 


Per  cu- 
bic yard. 


$11  75 

8  00 
12  00 

10  00 

11  50 
11  00 

11  00 

12  50 

9  00 


Amount. 


$3,525 
2,400 
3,600 
3,000 
3,450 
3,300 
3,300 
3,750 
2,700 


Backing  stone  600 
cubic  yards  de- 
livered  on 
United  States 
barses  in  canal 
or  in  the  river 
within  5  miles  of 
the  head  of  the 
canal  or  1  mile  of 
its  foot. 


Per  cu- 
bic yard. 


$9  50 


5 
6 
5 
6 
6 

e 

6 


00 
50 
50 
50 
00 
00 
50 


6  00 


Amount. 


$!;,700 
3,000 
3,000 
3,300 
3,800 
3,600 
3,000 
3,900 
3,600 


Aggre- 
gate. 


$9,225 
5,400 
7.500 
6.300 
6,76A 
8.900 
6.900 
7,650 
6,300 


report  of  mb.  m.  mbigs,  united  states  civil  engineer. 

United  States  Engineer  Office, 

Keoknk,  Iowa,  July  1,  1885. 

Major:  I  have  the  honor  to  make  the  foUowiug  report  of  work  done  on  the  dry- 
dock  at  the  Des  Moines  Rapids  Canal,  Mississippi  River,  for  the  fiscal  year  ending 
June  30,  1885. 

This  work  was  begun  in  the  fiscal  year  ending  June  30,  1883.  At  the  close  of  the 
fiscal  year  ending  June  30,  1884,  the  outside  embankment  was  partially  completed. 
Three  thousand  cubic  yards  of  riprap  face  stone  had  been  delivered,  and  was  partially 
distributed  along  the  slopes. 

During  the  fiscal  year  ending  June  30,  1885,  the  embankment  has  been  completed, 
and  the  greater  portion  of  the  earth  removed  from  the  prism  of  the  dry-dock  and  used 
to  form  the  platform  at  the  lower  end  of  the  dock. 

The  cutting  and  laying  of  stone  for  the  dry-dock  sluice  is  now  in  progress.  It  was 
found  expouHive  and  troublesome  to  get  a  good  foundation  for  the  sluice  walls. 

The  12-inch  pump  and  engine  belonging  to  the  appropriation  for  improving  Des 
Moines  Rapids  were  used  for  the  drainage  of  the  dock-prism,  and  at  times  was  taxed 
to  the  utmost  in  removing  the  large  amount  of  water  coming  through  the  old  canal 
embankment.  Most  of  this  leakage  is  now  carried  by  a  flume  direct  to  the  river,  and 
the  pump  easily  keeps  the  smaller  leaks  down. 
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Two  conrses  of  stone  have  been  laid  in  the  side  and  breast  walls  of  the  sljiice,  and  a 
large  amount  of  stone  is  cut  and  reaoy  for  laying.  The  slope-wall  stone  on  hand  has 
been  la^^ly  laid  on  the  slope  of  the  embankment.  A  portion  of  this  stone  that  was 
Isid  rathtr  prematurely,  owing  to  the  fear  of  injury  to  the  bank  by  ice,  has  settled  so 
that  it  will  have  to  be  taken  up  and  reset.  The  experience  of  the  two  last  winters 
ihows,  however,  that  the  laying  of  this  stone  was  necessary  for  the  safety  of  the  work, 
u  the  heavy  ice  in  the  spring  freshets  runs  with  great  force  against  the  dry-dock  em- 
bankment. 

The  iron  gates  and  frames  for  the  sluices,  four  in  number,  and  for  the  pump- well, 
are  completed,  and  ready  to  be  put  in  place  as  soon  as  the  masonry  is  prepared  to  re- 
ceive them.  It  is  hoped  that  the  present  appropriation  will  complete  the  sluice  and 
gates  so  that  the  rest  of  the  work  can  henceforth  proceed  without  reference  to  the 
stage  of  water  in  the  river. 

The  following  statement  shows  the  work  accomplished  during  the  past  fiscal  year  : 


Material. 


Btcking 

Upimp  stooe 
fitpewaU  ... 


Beceived. 


(hUde  yards. 

102. 19 
762.88 


Laid. 


Oubic  yardt. 


762.88 
854.45 


Zotb  removed  fh>m  Dry  Doek  Prism,  abont  11,000  cubic  yardii. 

Ckf  Uktixi  from  borrow  pit,  tranaferred  across  the  canal,. and  put  in  embankment,  8,048  cabio  yards. 

A  Urge  part  of  the  expense  during  the  past  year  has  been  incurred  in  excavating 
Ctfth  and  rock  for  foundation  for  masonry,  building  and  erecting  derricks,  putting  up 

n log-engine,  &^c.,  which  are  good  for  all  the  work  to  follow  in  completing  the 
)ck. 
Daring  the  fiscal  year  work  has  been  carried  on  between  July  28  and  November  19, 
1*4,  and  from  April  1  to  June  30,  1885. 

Iq  the  above  work  I  have  been  assisted  by  Mr.  O.  S.  Willey,  draughtsman,  who 
Diide  the  drawings  for  the  masonry  work,  Mr.  John  R.  Carpenter  and  Mr.  S.  Edwards, 
pveneers.  3iy  thanks  are  due  these  gentlemen  for  efficient  and  cheerful  assistance 
inctfrriDgon  the  work. 

Very  respectfully,  your  obedient  servant, 

M.  ^Meigs, 
United  States  Civil  Engineer, 
Mij.  A.  Mackenzie, 

Corps  of  £ngineer8,  U.  8.  A. 


Z   12. 

IMPROVEMENT  OF  QUINCY  BAY,  ILLINOIS. 

There  was  no  money  available  for  work  under  this  head  of  appropria- 
tion during  the  past  fiscal  year,  but  the  river  and  harbor  act  of  July  5, 
1884,  provided,  under  head  of  "  Improving  Mississippi  Kiver  from  Des 
UoiDea  Rapids  to  the  mouth  of  the  Illinois  Eiver,"  for  continuing  work 
IB  Qaiucy  Bay  and  an  allotment  of  $12,500  for  continuing  dredging  as  di- 
rected by  Congress  was  made  from  the  general  appropriation.  The 
work  was  advertised  and  contract  made  with  the  lowest  bidder,  Mr.  H. 
8.  Brown,  of  Quincy.  On  September  1,  1884,  before  operations  were 
begun,  the  work  was  transferred  to  Gapt.  E.  H.  Euflfner,  Corps  of  En- 
gineers. 

ABSTRACT  OF  APPROPRIATIONS. 

By  set  approved  March  3, 1881 $10,000 

By  act  approved  AnguBt  2,  1882 15,000 

By  act  approved  July  5,  1884,  allotment  from  *^  Improving  Mississippi  River, 
DesMoinea  Bapids  to  month  of  Illinois  River'* 12,500 

KoTE.— Twenty  thousand  dollars  additional  alloted  from  appropriation  for  "  Im- 
piQYiog'DaTigatioii  of  Missiflsippi  River  at  Quinoy,  Illinois/' has  been  n^d  in  theim- 

piorement. 
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tirely  to  the  anderminiDg  of  the  soft  anderlying  sand-rock,  the  ledge 
caviDg  in  piecemeal  and  more  rapidly  in  the  middle  of  the  stream  than 
at  the  banks. 

The  rate  of  recession  was  accelerated  by  the  action  of  the  water- 
power  companies  chartered  by  the  Territorial  legislature  in  1857,  which 
companies  occupied  the  bed  of  the  river  with  dams,  sluices,  and  other 
works,  restricting  its  width  for  the  practicable  discharge  of  water  to 
about  one-third  of  its  natural  width,  forcing  the  greater  part  of  the 
discharge  through  a  channel  450  feet  wide  at  the  crest,  narrowing  down 
to  about  360  feet  at  the  foot  of  the  timber  apron  afterwards  built,  and 
through  a  height  of  about  45  feet,  to  act  upon  the  comparatively  soft 
bed  of  the  stream  below.  In  low  water  the  greater  part  of  the  dis- 
charge was  drawn  through  the  sluices,  the  limestoneiedge  between  the 
dams  and  the  crest  of  the  falls  being  often  left  nearly  bare  in  winter 
and  exposed  to  rapid  disintegration  from  the  action  of  frost. 

In  1866  an  attempt  was  made  by  the  water-power  companies  to  pro- 
tect the  crest  by  a  timber  apron,  which  was  destroyed  by  the  ensuing 
high  water.    A  second  attempt,  in  1869,  was  defeated  by  high  water. 

In  the  fall  of  1868  an  attempt  was  made  by  private  parties  to  con- 
struct a  tunnel  through  the  soft  sand-rock  under  the  ledge  of  the  Hen- 
nepin Island,  to  form  a  race  for  mills  to  be  placed  on  Nicollet  Island, 
above  Hennepin,  the  water  to  be  discharged  through  the  tunnel  below 
the  falls  at  the  foot  of  Hennepin  Island.  On  October  4  the  tunnel  had 
progressed  about  2,000  feet,  reaching  a  point  near  the  foot  of  Nicollet  Isl- 
and. Here  the  water  burst  into  the  tunnel  by  passing  under  the  lime- 
stone near  the  southwest  side  of  Nicollet  Island,  and  the  tunnel  soon  be- 
came a  roaring  sluice  way.  Those  having  the  excavation  in  charge  had 
neglected  the  precaution  of  lining  as  the  work  progressed,  in  addition  to 
which,  from  supposed  motives  of  economy,  the  excavation  commenced  at 
the  lower  instead  of  the  upper  end.  This  disaster  was  follQwed  by  irrup- 
tions of  water  washing  out  the  soft  sand-rock,  causing  caving  of  the 
limestone  in  a  number  of  places.  The  mill-owners  and  citizens  expended 
much  time  and  money —of  the  latter,  so  far  as  can  be  ascertained,  about 
(334,000  in  all — in  attempts  to  avert  the  threatened  disasters.  The 
appropriations  by  Congress  up  to  and  including  that  by  act  approved 
March  3, 1873,  were  applied  in  attempts  to  exclude  the  water  from  the 
breaks  already  made,  as  well  as  from  new  ones,  by  surrounding  them 
with  coffer-dams,  filling  up  the  chasms,  &c.,  the  details  of  which  are 
given  on  pages  1161-1165,  Appendix  S,  Part  II,  Annual  Report  of  the 
Chief  of  Engineers  for  year  ending  June  30,  1879.  The  total  of  appro- 
priations by  Congress  prior  to  1874  was  $200,000. 

The  river  and  harbor  act  of  Congress  approved  June  23,  1874,  ap- 
propriated, "for  continuing  the  improvement  of  the  Falls  of  Saint 
Anthony  and  for  the  improvement  of  the  Mississippi  Iliver  above  the 
Falls  of  Saint  Anthony,  Minnesota,  $150,000,"  and  it  directed  that 
$25,000  of  said  amount  be  expended  for  the  improvement  of  the  Missis- 
sippi River  above  the  falls. 

The  present  plan  for  the  preservation  of  the  falls,  adopted  in  1874, 
contemplated  the  construction  of  a  concrete  dike  beneath  the  lime- 
stone ledge  forming  the  bed  of  the  river,  to  prevent  percolation  through, 
and  consequent  destruction  of,  the  soft  underlying  sand-rock,  the  con- 
struction of  rolling-dams  to  keep  the  upper  surface  of  the  limestone 
ledge  flooded  during  the  winter,  and  a  timber  apron  and  wings  to  pre- 
vent recession  of  the  crest  of  the  falls  and  destruction  of  the  dike,  &c. 
The  dike  was  completed  in  1876  and  the  other  works  by  1878.    Since 
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was  made  in  1878,  and  namerons  sarveys  at  special  localities  within  the 
limits  of  the  levee  have  been  made  since  that  date. 

But  neither  the  surveys  already  made  nor  a  new  survey,  such  as  is 
referred  to  above,  would  furnish  the  means  of  comparing  the  conditions 
before  and  after  levee'  construction,  unless  earlier  maps  than  those  in 
the  possession  of  the  Government  can  be  obtained.    Mr.  Gorthell,  for- 
merly chief  engineer  of  the  Sny  Island  Levee,  in  a  letter  addressed  to 
General  Logan,  under  date  of  November  19,  1883  (see  page  21,  report 
select  Senate  committee,  Eeport  No.  36,  Senate,  Forty-eighth  Congress, 
first  session),  reports  that  complete  surveys  of  the  river  were  made 
while  the  levee  was  in  course  of  construction.    If  copies  of  such  maps 
can  be  secured  I  have  no  doubt  I  can  without  further  survey  make  a 
direct  comparison  of  the  condition  of  the  river  within  the  limits  of  the 
levee  before  and  after  levee  construction.    Without  such  a  direct  com- 
parison a  consideration  of  the  general  effect  of  the  Sny  Levee  on  the 
interests  of  navigation  must  be  purely  theoretical,  for  the  opinions  and 
leeollections  of  navigators  on  this  subject  are  so  different  that  such  evi- 
dence is  unreliable. 

In  the  absence  of  any  direct  evidence  that  the  Sny  Island  Levee  has 
benefited  navigation,  as  has  been  claimed  by  Mr.  Clark  and  others,  I 
have  formed  and  expressed  the  opinion  that,  while  the  closing  of  the 
Sny  Slough,  and  other  side  channels,  has  not  played  the  very  important 
part  assigned  it,  some  benefit  has  resulted  from  the  construction  of  the 
levee,  the  value  of  such  benefit  being  the  cost  of  such  work  as  theOov- 
ernment  would  have  undertaken  for  closing  these  side  sloughs.  So  far 
as  such  work  is  concerned  there  is  a  claim  against  the  Government 
which  is  worthy  of  consideration,  and  it  would  seem  proper  that  the 
&cts  and  estimates  should  be  laid  before  Cougrress  for  its  action. 

1  would,  therefore,  suggest  a  survey  sufi&cient  in  detail  to  enable  me 
to  determine  to  what  extent  side  sloughs  have  been  closed,  the  condi- 
tion of  the  levee  closing  such  sloughs,  and  the  probable  cost  to  the 
United  States  of  works  which  would  be  built  in  the  interests  of  naviga- 
tion if  such  levee  did  not  exist.  I  would  also  propose  corresponding 
with  Mr.  Clark,  of  Hannibal,  and,  if  necessary,  with  others  regarding 
the  old  sarveys  and  maps  referred  to  by  Mr*  Gorthell.  This  survey 
and  the  preparation  of  a  report  and  estimates  will  cost  approximately 
•500. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 

Major  of  Engineers. 
The  Chief  op  Engineebs,  U.  S.  A. 


SSPOBT  OF  MAJOR  A.  MACSENZIE,  COBPS    OF    ENGINEERS,  OF   MAY 

14, 1883. 

United  States  Engineer  Office, 

Rock  Island^  III.^  May  14, 1883. 

Generai.:  Ab  instructed  by  your  letter  of  April  30, 1883, 1  have  the 
honor  to  submit  the  following  report  on  a  letter  addressed  August  24, 
1882,  to  General  Q.  A.  Gillmore,  president  Mississippi  Biver  Commission, 
I^  Mr.  C.  K.  Clark,  of  Hannibal,  relating  to  the  influence  of  the  Sny 
Levee  upon  the  navigation  of  the  Mississippi  Biver. 

It  is  claimed  by  Mr.  Clark  that  the  closing  of  the  Sny  Carte  Slough 
\xj  a  levee  caused  in  1872  the  complete  removal  of  a  bar  which  up  to 
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sired,  while  the  brunt  of  the  flood  discharges  is  borne  by  the  United 
States  works  spanning  the  narrow  width  of  450  feet. 

A  radical  change  of  plan  of  exterior  works  of  protection  (understand- 
ing by  these  the  apron,  wings,  and  rolling-dams),  and  such  as  would  best 
serve  to  preserve  the  falls,  would  call  for  the  removal  of  most,  if  not 
all,  the  mill-dams  from  the  bed  of  the  stream,  the  extension  of  the  rolling- 
dams  from  bank  to  bank,  and  a  large  extension  of  apron  work,  to  consist 
either  of  timber  or  of  concrete. 

If  the  Government  adheres  to  the  present  plan  of  exterior  works  for 
protecting  the  falls,  the  sum  of  $160,000  will  be  needed  for  the  fiscal 
year  ending  June  30, 1887,  to  be  expended  toward  extending  the  main 
apron  to  the  iront  of  Famham  and  Lovejoy's  Mill  Pond;  protecting  this 
front,  so  far  as  necessary ;  removal  of  a  portion  of  the  point  of  rocks  from 
the  river  near  the  lower  end  of  the  pond  in  order  to  reduce  the  eddy ; 
repairing  the  main  apron  and  east  apron,  continuing  the  line  of  sub- 
merged cribs  across  the  bed  of  the  river  at  the  toe  of  the  apron,  and  for 
general  repairs.  One  crib,  80  by  80,  was  completed  during  the  winter 
of  1882  and  1883,  and  successfully  sunk,  after  the  manner  of  a  caisson,  in 
March,  as  described  in  the  annual  report  for  1883.  The  total  cost  of 
work  of  protection  here  estimated  as  necsssary  is  placed  at  (210,000. 

The  estimated  cost  of  the  present  plan,  adopted  in  1874,  as  stated  in 
the  last  Annual  Eeport,  was  (419,792.* 

The  same  report  stated  that  the  appropriations  made  since  1880  in- 
clusive were  not  considered  in  determining  the  amounts  still  to  be  ap- 
propriated to  complete  the  present  project,  as  those  appropriations  had 
been,  and  were  to  be,  expended  for  repairs  and  contingencies;  the  ap- 
propriation of  1879  was  for  log-sluice. 

The  appropriations  applied  to  the  original  construction  of  works  un- 
der the  plan  of  1874  were  as  follows : 

By  act  approved  Jud©  23,  1874 $125,000 

By  act  approved  March  3,  1875 100,000 

By  act  approved  Augnst  14,  1876 120,000 

Total 345,000 

Leaving  as  differcDce   between  estimated  cost  of  complete  plan   and 
amounts  appropriated  for  same 74,792 

419,792 

The  expenditures  of  appropriations  from  the  commencement  may  be 
thus  summarized  approximately : 

Under  plans  prior  to  that  of  1874 $200,000 

Under  plan  of  1874,  which  is  the  present  plan 345,000 

Construction  of  log-sluice,  under  specific  appropriation  for  same  by  act 

approved  March  3,  1879 

In  repairs  to  and  maintenance  of  the  works,  including  laree  cribs,  1878- 

1885 : 160,000 

The  total  of  appropriations  by  Congress  for  the  Falls  of  Saint  Anthony  is . .        615, 000 

The  cost  of  works  regarded  as  immediately  necessary  for  continuing 
the  preservation  of  the  falls  under  the  existing  plan  being  $210,000,  it 
becomes  necessary  to  present  this  sum  as  a  new  estimate. 

•This  amount  ($419,792)  is  taken  from  Report  of  Chief  of  Engineers.  1874,  Part  I, 
page  285.  The  original  estimate  for  the  present  plan  has  been  stated  in  previous 
annual  reports  at  $o29,72G.31. 

t  Of  this  amount  the  sum  of  $9,926.72  was  expended  during  the  fiscal  year  ending 
Jane  30, 1885,  exclusive  of  outstanding  liabilities  July  1,  18^. 
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ABSTRACT  OF  APPROPRIATIONS  UAI>B  FOR  SAINT  ANTHONY  FALLS. 

By  Mt  approved  Jnly  11,1870 •|50,000 

I^  act  approved  March  3, 1871 *50,000 

I^  Mt  approved  June  10,  1872 •'SO,  000 

^  act  approved  March  3, 1873 *50,000 

By  act  approved  June  23,  1874 125,000 

By  act  approved  March  3,  1875 100,000 

By  act  approved  August  14,  1K76 120,000 

By  act  approved  March  3,  1879 tlO.OOO 

By  act  approved  Juue  14,  1880 $10,000 

By  act  approved  March  3,  1881 tlsCoOO 

By  act  passed  August  2,  1882 t25,000 

By  act  approved  July  5, 1884 UO.OOO 

ToUI 615,000 

This  work  is  in  the  collection  district  of  Minnesota.  The  nearest  port  of  entry  is 
Dalath,  Minn.,  at  which  place  the  revenue  collected  during  the  year  ending  Decern- 
ber  31,  1884,  amounted  to  $4,125.63. 

Xo  steamboats  have  navigated  the  river  between  the  Falls  of  Saint 
Anthony  and  Aitken,  about  208  miles  by  river  above  the  falls,  for  six 
or  seven  years,  excepting,  so  far  as  known,  one  steamer  which  made 
10  excarsion  trip  last  season,  from  Brainerd  to  Fort  Bipley,  a  point 
ibout  133  miles  above  the  Falls ;  hence  there  is  no  navigation  depend- 
iDt  upon  the  preservation  of  the  Falls.  The  commercial  statistics  of 
Knneapolis,  therefore,  refer  entirely  to  the  products  of  the  water- 
power,  and  shipments  of  lumber,  flour,  groceries,  &c.,  by  rail. 

Money  statement 

Jflly  1, 1684,  amount  availahle ^72  84 

Aaonnt  appropriated  hy  act  approved  July  5,  1884 10,000  00 

10, 472  84 
2i1t  1,  1885,  amoant  expended  during  fiscal  year,  exolnBive 

of  ontatanding  liahilities  July  1, 1884 (9,926  72 

Jdy  1,1885,  oatatanding  liabihtiea 86  83 

10, 013  55 

Wj  1, 1885,  amount  available 459  29 

•  '  ■ 

'Amoant  (estimated)  required  for  completion  of  existing  project 210  000  00 

Amount  that  can  be  profitably  expended  in  fiscal  yearending  Jane  30, 1887  150  000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  aots  of  1^  and  1867. 


BEPOBTS  OF  MB.  BUFU8  DAYENPOBT,  ASSISTANT  SN6INBKB. 

1. 

Saint  Paul,  Minn.,  April  15,  1885. 

Sir:  llie  following  report  of  the  work  done  at  the  Falls  of  Saint  Anthony,  repair 
of  spion,&c.,  during  the  winter  of  1884-^85,  and  accompanying  map,  is  respectfully 
Kbmittad: 

The  repairs  on  the  east  wing  apron  consisted  in  driving  a  row  of  piles  of  12  by 
13  inch  sqaare  timber,  from  24  feet  to  40  feet  long,  along  and  parallel  to  the  face  of 
ikb  apron  a  short  distance  back  frozp  the  water  line,  with  rows  of  piling  at  right 
ligles  to  the  face- wall,  extending  back  as  far  as  they  could  be  driven,  and  the  Intro- 
^tion  of  riprap  filling  back  of  the  piles.  In  all  93  piles  were  driven. 
•"         ■    ■  ■ 

*  These  soma  were  used  before  the  adoption  of  the  present  plan, 
t  For  alnioe- way  throug^h  public  works,  &c. 

IFor  repairs  and  contingencies,  &c.,  and  are  not  considered  in  determining  the 
ttwonts  Btlll  to  be  appropnated  to  complete  the  present  project. 
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The  piles  were  put  in  as  close  together  as  the  apron  timbers  would  permit,  and  were 
driven  as  far  as  tney  would  go  with  a  24  foot  stroke  of  a  2,300-pound  hammer.  The 
driving  varied  in  depth,  according  to  nature  of  the  bottom  encountered,  from  6  feet 
to  14  leet.  The  ends  of  the  piles,  above  the  water-surface,  were  bolted  to  all  of  the 
crib  timber  that  could  be  reached,  and  to  each  other,  with  l^inch  drift  and  screw 
bolts.  The  material  driven  through  was  sand,  riprap,  slabs,  and  sawdust ;  the  bot- 
tom finally  reached  appeared  to  be  mostly  stone  and  sand. 

Three  hundred  and  twenty-two  cubic  yards  of  riprap  were  put  in  back  of  the  rows 
of  piling,  as  shown  on  map. 

The  introduction  of  the  riprap  and  the  pile  driving  necessitated  the  removal  of 
84,000  feet,  B.  M.,  of  the  covering  plank,  4-inch  and  8-inch,  all  of  which  was  replaced 
in  good  shape. 

The  lower  end  of  the  east  wing  apron  was  found  to  be  filled  with  a  compact  mass 
of  logs,  slabs,  bark,  and  sawdust,  which  was,  as  far  as  possible,  removed  to  make 
place  for  the  riprap. 

In  addition  to  the  riprap  placed  in  the  interior  of  the  east  wing  apron  520  cubic 
yards  of  large  stone,  10  cubic  feet  and  upwards  in  size,  were  placed  along  the  out- 
side face  and  lower  side  of  this  apron. 

The  riprap  along  the  face  of  the  apron  has  an  average  width  on  top  of  about  10 
feet  and  has  an  average  elevation  of  about  1  foot  above  low  water;  that  on  the  lower 
side,  proiecting  out  into  the  river  in  the  shape  of  a  wing-dam,  has  an  average  width 
of  20  feet  on  top,  is  4  feet  above  low-water  level  at  the  outer  end,  and  9  feet  above 
low  water  at  the  junction  with  the  rocky  shore. 

One  hundred  and  thirty  cubic  yards  of  the  large  riprap  were  quarried  from  the 
locky  point  below  the  east  wing  apron  with  the  view  of  making  a  free  outlet  for  the 
water  and  of  breaking  up,  as  far  as  possible,  the  eddy  at  the  lower  side  of  the  apron. 

A  sluice-way  was  built  in  the  angle  between  the  east  wing-apron  and  the  limestone 
ledge  to  carrv  off  the  water  that  at  times  comes  over  the  dam  from  the  Famham  and 
Lovejoy's  Mill  Pond,  and  a  small  apron,  100  feet  long  and  5  feet  wide,  was  built  over 
the  opening  (caused  by  the  settlement  of  the  apron)  oetween  the  ledge  and  the  apron 
to  prevent  the  water  from  cutting  away  the  soft  rock  that  supports  the  limestone 
ledge. 

In  addition  to  the  repairs  on  the  east  wing  apron,  a  portion  of  the  main  apron  was 
replanked,  35,000  feet,  B.  M.,  of  4-inch  oak  plank  and  16,000  feet,  B.  M.,  of  4-inchpine 
plank  being  laid  and  secured. 

As  shown  on  map,  the  oak  plank  was  laid  in  the  ^^an^le"  and  along  the  upper 
end  of  the  apron  parallel  with  the  Roll  Dam,  the  places  in  which  the  old  planking 
showed  the  greatest  wear. 

The  oak  plank  was  laid  out  along  the  lower  side  of  the  Roll  Dam  as  far  as  the  ice 
and  water  would  permit.  Considerable  trouble  was  experienced  during  the  progress 
of  the  work  from  water  and  ice,  the  partial  shutting  down  of  the  mills  on  oundayB, 
&c.,  causing  the  water  to  rise  from  1  foot  to  4  feet  on  the  lower  Roll  Dam,  at  times 
flooding  the  work  and  causing  the  formation  of  large  masses  of  ice  on  the  portion  of 
the  apron  that  was  being  repaired. 

The  West  Side  Mill  Power  Company,  however,  did  all  they  could  to  keep  the  mills 
ranning  steadily  and  prevent  injury  to  the  work. 
Very  respectfully,  your  obedient  servant, 

R.  Davenport, 
Assistant  Engineer, 

Maj.  Chas.  J.  Allkx. 


2. 

Saint  Paul,  Minn.,  April  20,  1885. 

Sir:  The  following  report  of  the  condition  of  the  aprons  at  the  Falls  of  Saint  An- 
thony, with  an  estimate  of  the  probable  cost  of  repairing  them,  is  respectfully  sub- 
mitted. 

The  entire  area  of  the  main  apron  west  of  that  portion  repaired  this  spring,  about 
62,000  square  feet,  should  be  replanked  as  soon  as  possible.  Of  this  area  a  strip  250 
feet  long  and  20  feet  wide  alon^  the  lower  end  of  the  Roll  Dam  should  be  covered 
with  oak,  as  logs  and  ice  in  passing  from  the  Roll  Dam  to  the  apron  make  a  slight  tip, 
or  plunge,  which  is  very  destructive  to  the  soft  pine  of  the  apron. 

The  4-inch  planking,  in  the  area  inclosed  by  the  dotted  lines  on  the  map,  at  the 
upper  end  of  the  apron,  is  entirely  worn  out,  and  the  8-inch  timber,  the  only  remain- 
ing covering  on  the  cribs,  in  being  rapidly  cut  away.  If  a  passage  should  be  formed, 
by  the  destruction  of  the  8-iuch  timber  covering,  for  any  considerable  volume  of  water 
into  the  interior  of  the  apron  cribs  the  effect  on  the  apron  below  would,  without  doubt, 
be  very  disastrous.  It  is  more  than  likely  that  a  large  portion  of  the  lower  west  end, 
which  is  in  bad  condition,  and  is  known  to  be  nearly  empty  of  stone  filling,  would  be 
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earned  away.  The  area  at  the  lower  west  end  of  the  apron  inclosed  by  the  dotted 
lines  OD  the  map  has  settled  considerably,  and,  in  places,  is  4  feet  or  more  below  its 
original  level.  An  examination  by  the  watchman  at  the  falls,  near  the  point  marked 
E  on  the  map,  disclosed  the  fact  that  the  riprap,  with  which  the  apron  cribs  had 
orinnally  been  filled,  had  at  that  point  disappeared.  The  distance  irom  the  surface 
of  tiieapron  to  the  water  sarface  was  about  15  feet  and  there  was  no  stone  in  sight ; 
bow  mnch  below  the  surface  of  the  water  the  rock  had  settled  was  not  reported. 

Soundings,  made  this  spring,  at  the  points  marked  on  map  A,  B,  C,  andD,  show  that 
the  rock  filling  has  settled  at  those  points  from  3  feet  to  7  feet. 

From  the  facts  given  above  it  is  believed  that  on  examination  the  foundation-cribs, 
at  the  lower  west  end  of  the  apron,  will  be  found  to  be  nearly  empty  of  stone. 

The  disappearance  of  the  stone  filling  is  believed  to  be  caused,  lo  part,  at  least,  by 
the  action  of  the  water  that  passes  through  the  openings  between  the  8*inch  timber, 
when  the  4-inch  planking  has  been  destroyed ;  these  openings  are  from  one-half  inch 
to  l^  iucheo  in  width,  and  are  caused  by  the  natural  shrinkage  of  the  timber,  and  the 
enttine  action  of  the  water,  sand,.  &,g.]  passing  between  them.  By  the  constant  ac- 
tion of  these  small  streams  of  water  the  limestone  filling  is  destroyed  and  washed 
away.  In  winter  ice  forms  under  the  apron,  assisting  materially  in  the  destruction 
of  the  stone. 

The  repairs  made  on  the  east  wing  apron  during  the  winter  Just  passed,  it  is  believed 
will  be  sufficient  to  insure  its  stability  for  two  or  three  years,  provided  that  the  Fam- 
luuD  and  Lovejoy  Mill  Pond  Dam  does  not  give  way  and  flank  the  work.    This  dam 
i«inTery  bad  condition,  is  liable  to  give  way  with  the  first  flood  that  comes,  and  is 
a  constant  menace  to  the  apron  below  it,  if  not  to  the  entire  work. 
The  ice  in  the  pond  during  the  wint-er  just  passed  appears  to  have  injured  this  dam 
Tery  materially,  as  the  leaks  at  the  several  points  have  increased  largely  in  volume. 
The  lection  near  the  waste-way  at  the  lower  end  of  the  dam  was  moved  out  horizon- 
tally about  li  feet,  and  an  opening  made  in  the  face  of  the  dam  through  which  a 
large  volume  of  water  passed.    This  opening  has  been  closed  with  2-inch  plank,  and 
the  leak  partially  stopped,  but  nothing  has  been  done  to  strengthen  the  dam.    To 
permanently  repair  this  section  of  the  apron,  the  east  wing,  it  would  be  necessary  to 
tear  it  np  and  rebuild  it,  as  the  injury  and  decay  have  been  confined  mostly  to  the 
foandation,  and  as  it  is  believed  it  would  not  be  advisable  to  rebuild  it  in  its  present 
shape,  the  estimate  submitted  for  this  portion  of  the  work  is  for  the  removalof  the 
Mat  wing,  the  extension  of  the  main  apron  to  the  east  side  and  the  protection  of  the 
luBestone  ledge  on  that  side  by  a  wall  of  masonry. 
It  would,  however,  be  useless  to  do  work  of  any  magnitude  on  this  side,  the  east 
^og,  win  after  a  permanent  high  dam  is  built  along  the  west  line  of  the  Farnham  and 
J^  MUl  Pond. 

The  estimated  cost  of  the  work  is  placed  at  a  price  at  which  it  is  believed  the  work 
cu  be  done  under  ordinary  circumstances ;  a  liberal  margin  should,  however,  be 
^owed  for  possible  trouble  with  high  water  in  summer,  or  with  ice  and  water  in 
winter. 

For  the  purpose  of  comparison  an  estimate  of  the  cost  of  thoroughly  repairing  the 
Mrt-win|r  apron,  as  it  is  now  constnicted,  is  added. 

AcoQBiderable  item  of  expense  in  the  construction  of  new  work  will  be  the  removal 
of  the  stone  and  timber  of  the  old  cribs,  though  it  is  believed  that  enough  sound  ma- 
terial can  be  obtained  from  the  old  work  to  pay  the  cost  of  removal. 
.  Aq  estimate  of  the  cost  of  placing  submerged  cribs  along  the  **  Toe ''  of  the  apron, 
is  alio  added  to  the  estimated  cost  of  the  repairs. 

ESTIMATE  OF  THE  COST  OF  REPAIRS  AT  THE  FALLS  OF  SAnTT  AKTHONT. 

(t)  Main  apron, 

228,000  feet,  B.  M;, Vinch  pine  plank,  at  |19  per  M $4,332 

*,000feet,  B.  M.,  4-inch  oak  plank,  at  $30  per  M 600 

^iOOO  oak  or  elm  pins,  at  $15  per  M 750 

Total - 5.682 

(2)  Leveling  uplmain  apron  andjefiUing  cribs  toith  riprap. 

Removing  and  replacing  8-inch  covering  timbers  : 

230,000  feet,  B.  M.,at|10perM - $2,500 

ne,0OO  feet,  B.  M. ,  12  by  12  inch  timber,  in  work,  at  $20  per  M 2, 320 

20,000  feet,  B.  M..  8  by  12  inch  timber,  at  $14  per  M : 280 

25,OOOoakpin«(2.inch),  at  $40  per  M 1,000 

12,000  cubic  3  ards  of  stone,  riprap,  at  $2.50  per  cubic  yard 30, 000 

36,100 
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(3)  Submerged  apron  cribs. 

370  linear  feet  of  submerged  oribs  at  the  ''Toe"  of  the  main  apron,  at  |1.20 

per  linear  foot $44, 400 


(4)  £a8t  iving  apron. 

Removal  of  east  wing  and  extension  of  main  apron : 

740,000  feet,  B.  M.,  12  by  12  inch  timber,  in  work,  at  |20  per  M |14, 800 

134,000  feet,  B.  M.,  8  by  12  inch  timber,  in  work,  at  $20  per  M 2, 680 

60,000  2-inch  oak  pins,  at  $40  per  M /...  2,400 

67,000  feet,  B.  M.,  4-inch  pine  plank,  in  work,  at  $19  per  M 1, 273 

13,000  oak  pins  fdt  4-inch  pine  plank,  at  $15  per  M 195 

10,000  cubic  yards  stone,  riprap,  in  work,  at  $2.40  per  cnbic  yard 24, 000 

18,000  cubic  yards  excavation,  limestone  and  sand  rock,  at  $1  per  onbio  yard.  18, 000 

4,000  cubic  yards  masonry,  at  $15  per  cubic  yard 60,000 


123,348 


SUMMARY. 


(l^  Replanking  main  apron $5,682 

(2)  Leveling  up  main  apron  and  refilling  cribs  with  riprap 36, 100 

3)  Submerged  apron  cribs 44,400 

4)  Removal  of  east  wing  and  extension  of  main  apron 123, 348 

Total 209,530 


i 


ESTIMATED    COST   OF    REPAIRING   BAST  WING    APRON   ACCORDING   TO   THE    PRESENT 

PLAN  OF  CONSTRUCTION. 

800,000  feet,  B.  M.,  12  by  12  inch  timber,  &c.,  in  work,  at  20  per  M $16,000 

48,000feet,B.M.,  4-inch  plank  at  $19  per  M 912 

10,000  oak  pins  for  4-inch  plank,  at  $15  per  M 150 

56,000  oak  pins  for  timber,  at  $40  per  M 2,240 

6,000  cubic  yards  stone,  riprap,  at  $2.40  per  cubic  yard 14, 400 

33,702 
Very  respectfully,  your  obedient  servant, 

R.  Davenport, 

Aesietant  Engineer, 
Maj.  Chas.  J.  Allen. 


REPORT  UPON  THE  PRESENT  CONDITION  OP  THE  FALLS  OF  SAINT 

ANTHONY. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  (7.,  December  17, 1884. 

Sir  :  I  have  the  honor  to  sabmit  the  inclosed  copy  of  a  communica- 
tion to  this  office,  dated  the  5th  instant,  from  Maj.  0.  J.  Allen,  Corps  of 
Engineers,  in  regard  to  the  condition  of  the  Falls  of  Saint  Anthony, 
bae^  upon  examinations  of  the  Government  works  at  that  locality  made 
during  portions  of  the  months  of  September  and  November,  1884,  with 
recommendation  that  it  be  sent  to  the  Speaker  of  the  House  of  Eepre- 
sentatives  for  the  information  of  the  Committee  on  Biver  and  Harbors, 
and  such  action  as  the  case  may  seem  to  require. 

Major  Allen  shows  very  clearly  the  dangerous  condition  of  the  Falls 
and  the  necessity  that  measures  be  taken  at  an  early  day  for  their  pro- 
tection and  preservation.  He  states,  also,  that  much  of  the  injury  to 
the  Falls  is  due  to  the  obstructions  caused  by  deposits  of  rock,  earth,  and 
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gravel,  made  by  private  parties  in  MiDneapolis,  above  the  apron,  during: 
the  winter  of  1881-'82,  &c. 

Copy  of  the  drawing  accompanying  his  report  is  also  submitted  here- 
with. 

Very  respectfully^  your  obedient  servant, 

John  Newton, 
Chief  of  Ungineers^ 

Brig,  and  Bvt  Maj,  Oen, 
Hon.  Robert  T.  Lincoln, 

Secretary  of  War, 


report   of  major  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Engineer  Office,  United  States  Army, 

Saint  Paulj  Minn.^  December  5, 1884. 

General:  I  beg  leave  to  submit  the  following  report  upon  the  con- 
dition of  the  Falls  of  Saint  Anthony: 

Examination  of  the  Government  works  were  commenced  in  Septem- 
ber last,  but  a  sudden  rise  in  the  river  deferred  further  examination 
until  the  latter  part  of  November. 

The  apron  has  settled  in  a  number  of  places;  the  planking  of  the  apron 
and  angle  nearly  all  needs  renewing,  and  the  timber-wing  at  A — B  is 
entirely  undermined  and  dilapidated.    (Please  see  tracing  herewith.)  ; 

The  principal  works  constructed  by  the  Government  for  the  preserva- 
tion of  the  Falls  are:  « 

1.  A  concrete  dike,  about  1,870  feet  long,  extending  entirely  across 
the  width  of  the  river,  under  the  limestone  ledge  of  the  Falls,  to  pre- 
vent the  cutting  away  of  the  soft  sand  rock  underlying  the  limestone* 
This  dike  was  completed  in  1876. 

2.  Boiling  dams,  completed  in  1876,  and  designed  to  maintain,  dur- 
ing the  winter  season,  sufficient  depth  of  water  over  the  limestone  to 
prevent  injurious  action  upon  it  of  ice  and  frost. 

3.  A  timber  apron  and  wing  at  and  below  the  crest  of  the  Falls  to 
prevent  andermining  of  the  sand  rock  and  consequent  recession  of  the 
crest. 

The  angle,  as  it  is  called,  ha«  always  been  regarded  as  the  most  ex- 
I>06ed  point  in  the  Government  works  on  account  of  its  proximity  to 
the  extensive  break  of  1871  under  the  limestone;  it  is  also  less  than 
150  feet  distant  from  the  concrete  dike,  for  the  protection  of  which  the 
apron  and  wing  were  couHtructed. 

The  erosion  and  undermining  in  the  angle  and  along  A — B  are  largely 
due  to  the  effect  of  deposits  of  rock,  earth,  and  gravel  made  in  the 
channel  of  the  river  above  the  apron  in  the  winter  of  1881  and  '82,  by 
private  parties  in  Minneapolis,  the  material  deposited  infringing  118 
feet  upon  the  already  too  narrow  water-way  and  throwing  an  undue  pro- 
portion of  the  discharge  of  water  into  the  angle. 

The  erosion,  since  the  winter  of  1881  and  1.S82,  just  below  the  wing, 
at  the  point  marked  E  on  the  tracing,  is  undoubtedly  due,  to  some 
extent,  to  the  effect  of  the  deposits  just  mentioned,  but  more  particu- 
larly to  an  attempt,  during  that  winter,  by  parties  claiming  the 
right  to  the  water-power  on  the  east  side  to  tunnel  under  Farnham  and 
Lovejoy's  Mill  Pond.  An  injunctioUh  served  at  the  instance  of  the 
parties  using  the  niiU-pond,  stopped  tne  tunneling,  but  the  excavation 
had  progressed  far  enough  to  expose  a  small  face  of  sand  rock  to  the 

109  s 
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action  of  high  water,  so  that,  since  the  winter  of  1881  and  1882,  the  lime- 
stone ledge  has  receded  about  40  feet.  A  strong  eddy  sets  into  the 
bay  thus  excavated  and,  passing  under  the  timber  work  A — B,  con- 
tributes materially  to  the  undermining  now  going  on. 

The  deposits  made  in  the  channel  above  the  apron  have  been  noted 
in  the  annual  reports  since  1882,  inclusive.  Suit  was  commenced  in  the 
United  States  district  court  in  the  spring  of  1882  to  compel  the  removal 
of  the  deposits,  which  removal  was  finsdly  effected  during  the  summer 
and  fall  of  1883. 

It  can  be  seen  by  the  tracing  herewith  that  the  miUs  and  other  pri- 
vate works  occupy  about  two-thirds  of  the  bed  of  the  river,  and  that 
through  the  remaining  third  (the  middle  of  the  stream)  the  flood,  as 
well  as  low-water  volumes,  must  discharge,  such  quantities  excepted  as 
may  be  drawn  through  the  mills  for  working  the  wheels.  Thus  vol- 
umes of  from  5,000  to  40,000  cubic  feet  of  water  per  second  plunge  over 
the  apron,  through  a  width  of  450  feet,  narrowing  to  350  feet  at  the  foot 
of  the  apron,  and  through  heights  of  40  to  45  feet,  to  act  upon  the  soft 
sand  rock  forming  the  bed  of  the  river  below  the  falls. 

Many  of  the  water-power  companies'  dams  are  leaky  and  in  dilapidated 
condition,  and  although  they  contract  the  bed  of  the  river,  as  already 
stated,  the  preservation  of  the  Government  works  under  their  present 
plan  and  extent  largely  depends  upon  the  preservation  of  the  mill-dams. 
The  rolling  dams,  apron *and  wing,  abut  or  rest  upon  dams  built  by 
the  corporations  or  companies.  Should  the  dams  belonging  to  the  lat- 
ter go  to  pieces,  through  neglect  or  otherwise,  the  Government  works 
would  be  tlanked  by  the  stream  and  ultimately  destroyed.  For  example, 
the  rolling  dams,  built  for  the  purpose  of  keeping  the  limestone  ledge 
flooded  during  winters  in  order  to  prevent  frost  and  ice  from  scaling  off 
the  top  layers  of  the  limestone,  abut  against  the  mill  and  water-power 
companies'  dams  at  the  points  D,  F,  G,  and  H.  Should  the  companies' 
dams  not  be  maintained,  the  rolling  dams  would  be  flanked  and  rendered 
null  for  the  purposes  for  which  they  were  built,  and,  besides,  the  water 
flanking  the  rolling  dam  and  apron  at  the  points  H,  H,  H,  for  instance, 
where  the  mill-dam  is  much  dilapidated,  would  add  to  the  undermining 
in  the  angle  and  below  it,  and  so  on  for  other  parts  of  the  crest  occu- 
pied by  works  of  private  parties.  As  the  erosion  proceeds  the  lime- 
stone crest  recedes,  the  concrete  dike  is  neared,  and  all  the  protection 
works  are  endangered. 

I  have  at  different  times,  and  especially  within  the  past  two  months, 
communicated  with  the  representatives  of  the  mill  and  water  power 
companies  as  to  the  dangerous  condition  of  the  Falls.  So  far  as  I  un- 
derstand the  matter,  the  control  of  the  water  power  on  the  east  side  is 
in  litigation,  and  until  the  questions  involved  are  settled  by  the  courts, 
no  improvement  of  consequence  in  the  condition  of  the  private  dams 
can  be  looked  for. 

Congress  made  the  first  appropriation  for  the  preservation  of  the 
Falls  in  1870,  since  which  time  the  Government  has  expended  upon 
them  about  $600,000  in  extensive  works. 

In  view  of  the  increasing  difi&culties  encountered  in  preserving  the 
Government  works  at  the  Falls  of  Saint  Anthony,  I  feel  it  a  duty  to 
call  attention  to' the  necessity  of  adequate  appropriations,  as  estima- 
ted for  in  the  annual  reports  of  the  engineer  in  charge,  as  well  as  to 
the  necessity  of  legislation  to  prevent  abuse  of,  or  trespass  upon,  the 
Government  works. 

The  last  Congress  appropriated  for  '<  Improvements  at  the  FaUs 
of  Saint  Anthony,  Minnesota,  repairs  to  and  preservation  thereof. 
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110,000."  This  snin  is  totally  inadequate  for  repairs  immediately  nec- 
essary. It  will,  however,  be  applied,  this  winter,  to  replanking  the 
angle  and  strengthening  the  wing  A — B,  in  the  hope  of  tiding  over  the 
spriug  floods. 

Very  respectfully,  your  obedient  servant, 

Ghas.  J.  Allen, 
Major  of  Engineers. 
Brig.  Gen.  John  Kbwton, 
Chief  of  Engineers^  U,  8.  A. 


A  A  2. 


IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER  ABOVE  THE  PALLS  OF  SAINT 

ANTHONY.  MINNESOTA. 

The  present  plan  under  which  work  has  been  carried  on  since  and  in- 
cIndiDg  1880  is  based  upon  the  project  for  the  improvement  of  the  river 
from  Conradi's  Shoals  to  Grand  Bapids;  the  estimated  cost,  $54,127.50, 
«  given  in  the  report  of  February  8, 1875,  upon  part  of  the  third  sub- 
dirjaion,  Mississippi  Transportation  Boute  to  the  Seaboard.  Plan  of 
improvement  to  afford  3  to  5  feet  of  water  by  removal  of  snags, 
bowlders,  and  bars. 

Tiiis  same  report  estimated  the  cost  of  improvement  of  the  river  be- 
tween the  Falls  of  Saint  Anthony  and  Saint  Cloud  at  $144,667.50. 

Plan  of  improvement  of  this  section,  or  stretch,  to  afford  5  feet  of 
water  at  low  stage  in  the  channel  by  removnl  of  sand,  gravel,  and 
bowlder  bars  and  the  constraction  of  wing-dams.  The  sum  of  $20,000, 
appropriated  by  act  of  Congress  approved  August  14, 1876,  was  ex- 
pend^ between  the  Falls  of  Saint  Anthony  and  Saint  Cloud,  the  lat- 
ter place  about  1^  miles  below  Sauk  Eapids.  Prior  to  the  rendition  of 
the  report  and  estimate  of  February  8, 1875,  Congress  appropriated,  by 
act  approved  June  23, 1874,  the  sum  of  $25,000  for  the  improvement  of 
the  river  above  the  Falls  of  Saint  Anthony,  which  amount  was  also 
expended  between  the  falls  and  Saint  Cloud. 

Steamboat  navigation  having  almost  discontinued  between  the  falls 
and  Saint  Cloud,  the  next  appropriation  made  by  Congress,  that  by 
act  approved  June  14, 1880,  of  $15,000,  was  applied  to  the  stretch  of 
river  above  Conradi's  Shoals  (the  work  confined  to  the  river  between 
Aitken  and  Grand  Rapids),  as  have  been  also  all  subsequent  appropria- 
tions. This  recital  explains  the  form  of  the  abstract  and  expenditure 
of  appropriations  here  rendered. 

The  last  appropriation  for  this  work  was  $10,000,  by  act  of  Congress 
passed  Angost  2, 1882.  The  small  balance,  $951.43,  available  at  the 
commencement  of  the  past  fiscal  year,  only  sufficed  for  the  removal 
of^  limited  number  of  obstructions  from  the  channel  at  Grand  Rapids 
and  for  the  general  care  of  the  floating  and  other  engineer  property 
notil  the  latter  could  be  sold  at  public  auction  in  September  last,  its 
Talae  not  apparently  warranting  the  expense  of  guarding  it  in  antici- 
pation of  fatare  appropriations  for  continuing  the  work. 

The  obstructions  at  Grand  Rapids,  referred  to,  were  removed  daring 
November  by  hired  labor.  They  consisted  of  620  cubic  yards  of  bowl- 
im  drilled  and  blasted  and  otherwise  removed.  The  work  was  well 
dwie  by  Mr.  C  !»•  Harrison,  overseer.    Steamers  and  flats  can  now  aa- 
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cend  the  rapids ;  the  former  at  ordinary  stage  and  the  latter  at  low 
stage  of  water. 

AmonDt  expended  on  the  present  project  to  June  30,  18B5  (inclading  ont- 

standing  liabilities) $34,748  10 

Amonnt  expended  on  the  present  project  dnring  the  fiscal  year  ending 
Jane  30, 1885  (inclading  outstanding  liabilities) 1 699  53 

Before  work  of  improvement  commenced  under  the  present  project 
the  stream  between  Aitken  and  Grand  Eapids,  a  distance  of  160  miles, 
was  obstructed  by  snags,  bowlders,  and  bars,  and  the  bends  by  leaning 
trees  or  sweepers.  At  low  water,  and  even  at  higher  stages,  naviga- 
tion was  difficult  for  boats  drawing  not  more  than  2  feet.  There  is 
now  a  general  depth  of  3  feet  at  low  water  in  the  channels  between 
Aitken  and  Grand  Eapids,  though  many  masses  of  bowlders  and  gravel 
yet  require  removal.  Snags  form  more  or  less  every  season,  and  cav- 
ing bends  furnish  leaning  trees  or  sweepers.  Ice,  breaking  up  in  the 
spring,  also  causes  the  deposit,  more  or  less,  of  bowlders  in  the  cbanneL 

The  sum  of  $15,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1887,  in  removing  obstructions  between  Aitken  and 
Grand  Kapids,  the  steamboats  appearing  to  be  confined  to  this  piece  of 
river. 

This  work  is  in  the  collection  district  of  Minnesota.  The  nearest  port  of  entry  la 
Dnlnth,  Minn.,  at  which  place  the  revenne  coUected  daring  the  year  ending  Decem- 
ber 31,  1884,  amounted  to  $4,125.63. 

ABSTRACT   OF    APPBOPRIATION8    MADE    FOR    IMPROVING    BOSSISSIPPI    RTVIER    ABOVS 

FAIXS  OF  SAINT  ANTHONY,  MINNESOTA. 

By  act  approved  Jane  23,  1874 •$25,000  00 

By  act  approved  Augast  14, 1876 •20,000  00 

By  act  approved  June  14,  1880 15,000  00 

By  act  approved  March  3,  1881 10,000  00 

By  act  passed  Angust  2,  1882 10,000  OO 

Total 80,000  OQ 

Original  estimate  for  the  work  between  Grand  Rapids  and  Conradi's 

Sboals 64,127  50 

Appropriations  by  acts : 

Jane  14,  1880    $15,000  00 

March  3,  1881 10,000  00 

Angust2,  1882 10,000  00 

36,000  00 

Beroaining  to  be  appropriated 19,127  50 

Money  statement 

Jnly  1,  1H84,  amonnt  available $956  10 

July  1,  1885,  amount  expended  daring  fiscal  year,  exclusive  of 

outstanding  liabiHties  July  1,  1884 $699  53 

Jnly  1,  1885,  outstanding  liabilities 3  67 

703  20 

July  1, 1885,  amount  available 251  90 


■*" 


{Amount  (estimated)  required  for  completion  of  project,  viz,  improve- 
ment between  Grand  Rapids  and  Con  radios  Shoals 19, 127  50 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1H87    15, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

*  Made  and  expended  before  the  adoption  of  the  present  project. 
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COMMERCIAL  STATISTICS.   1884. 

£t»kr,  thimgleSf  and  lath  manufaoiured  on  the  Mississippi  Biver  above  the  Falls  of  Saint 

Anthony. 


Aitides. 

1880. 

1881. 

1882. 

1883. 

1884. 

Unbtr feetBM.. 

SbiBglM nnmber.. 

Lftlh 4o.... 

241, 157, 989 
88,440,125 
49,423  100 

339. 162, 197 

128, 532. 050 

70,380.750 

423, 009, 250 

168,844,000 

77, 898,  000 

398, 178, 995 

132,202,450 

83, 193, 825 

389,970,574 
123, 487. 30* 
101. 087. 860 

LOOS,  1884. 

The  logs  ran  daring  1884  between  Minneapolis  and  Saint  Cloud  amoanted  to 
325,000,000  feet,  valned  at  $2,437,500. 

The  logs  mn  on  the  river  above  Saint  Cloud  amoanted  to  42,000,000  feet,  valued  at 
1315,000. 

nXAMBOAT  NAVIGATION,  1884,  BETWEKN  AITKRN  AND  GRAND  RAPIDS,  MINNESOTA. 

There  were  two  steamboats,  with  their  barges,  engaged  in  the  carrying  trade  daring 
1884. 

Karigation  opened  April  19  and  closed  November  13.  The  steamboats  made  twenty- 
one  roimd  trips,  and  carried  freight  amounting  to  16,000,000  pounds.  Character  of 
freight:  Groceries,  feed,  machinery,  tools,  supplies,  ^.  The  number  of  passengers 
«ained  is  stated  at  1,346. 


A  A3. 

COKSTRUCTION  OP  LOCK  AND  DAM  ON  MISSISSIPPI  RIVER  AT  MEEKER'S 

ISLAND,  MINNESOTA. 

The  project  for  this  work  is  given  in  the  Report  of  the  Chief  of  Engi> 
oeers  for  the  fiscal  year  ending  Jnne  30, 1874,  and  the  cost  estimated  at 
1922,121.46,  the  object  being  to  connect  with  the  improvement  of  the 
Mississippi  Biver  below  Saint  Paal,  so  as  to  secare  steamboat  naviga- 
tion up  to  the  Falls  of  Saint  Anthony. 

No  improvement  of  the  river  between  Saint  Paul  and  site  of  the  pro- 
posed lock  and  dam  has  been  aathorized  by  Congress. 

Congress,  by  act  approved  July  23,  1868,  madeagrant  of  200,000  acres 
of  public  lands  to  the  State  of  Minnesota  to  aid  in  constructing  a  lock 
and  dam  at  this  point  in  accordance  with  plan  and  estimate  previously 
mbmitted. 

By  act  approved  March  3,  1873.  Congress  appropriated — 

For  eonstractionof  the  lock  and  dam  ou  the  Mississippi  River,  at  Meeker's  Island, 
Minoesota,  according  to  the  surveys  and  plans  of  the  War  Department,  $25,000:  Pro^ 
sided.  That  aU  rights  and  claims  in  and  to  the  land  grant  made  to  the  State  of  Min- 
nesota for  the  above  work  by  act  approved  July  23, 1868,  shall  be  fully  relinquished 
to  the  United  States  before  any  of  this  appropriation  is  expended. 

S'one  of  this  appropriation  has  been  used,  the  required  relinquish- 
ment not  having  been  made. 

This  appropriation  is  but  little  more  than  2^  per  cent,  of  the  estimate, 
and  has  been  lying  unused  for  twelve  years. 

No  appropriation  is  recommended  for  the  fiscal  year  ending  June  30, 
1887. 

Thia  piopoMed  work  is  in  the  collection  district  ^f  Minnesota.  The  nearest  port  of 
^tif  IB  Dalath,  Minn.,  at  which  place  the  revenue  collected  for  the  year  ending 
Deeeraber  31, 1884,  amoanted  to  $4,125.63. 
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BeyoDd  the  running  of  loose  saw-logs,  there  are  no  commercial  sta- 
tistics to  report. 

Money  statement 

July  1,  1884,  amount  available 125,000  00 

July  1,  18b5,  amount  available 25,000  00 

i  Amount  (estimated)  required  for  completion  of  existing  project 922,121  46 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
/      harbor  acts  of  1866  and  1867. 


A  A  4. 

IMPROVEMENT  OF  CHIPPEWA  RIVER,  WISCONSIN. 

This  work  consists  in  the  constraction  of  dams  and  jetties  to  confine 
the  low-water  discharge  to  a  practicable  channel,  and  revetment  of 
banks  with  brush  and  stone  in  accordance  with  the  original  plan  of 
improvement  adopted  in  1876. 

The  original  estimate  for  the  improvement  of  the  Chippewa  Eiver 
between  Eau  Claire  and  the  month  was  placed  at  $139,892.50,  of  which 
964,102.50  was  the  cost  of  protecting  the  Yellow  Banks.  The  protec- 
tion of  the  Yellow  Banks  has  since  been  made  a  separate  work.  De- 
ducting this  item,  the  original  estimate  for  improving  the  river  alone 
reduced  to  $75,790. 

The  revised  estimate  (see  page  1440,  Appendix  X,  Annual  Report, 
1883)  for  completing  the  work  was  $49,476.35,  the  improvement  mainly 
to  embrace  the  extent  of  river  from  Dunnville  to  the  mouth,  thus  bring- 
ing the  estimated  cost  up  to  $132,476.35.  [V^,!;CE 

Wherever  works  have  been  constructed  the  low- water  channel  has 
been  benefited,  a  depth  of  3  feet  being  generally  maintained  where  be- 
fore improvement  the  depth  seldom  exceeded  18  inches.  The  improve- 
ment has  been  principally  confined  to  the  extent  of  river  between  the 
mouth  and  Durand.  The  jetties  at  the  mouth  of  the  river  have  been  of 
incalculable  benefit  to  raft  and  steamboat  navigation,  in  giving  a  stable 
channel  where  before  improvement  commenced  there  was  a  broad  bar 
with  shallow,  shifting  channels.  A  number  of  shoals  on  this  extent  of 
river  still  need  improvement. 

The  work  of  improvement  during  the  past  fiscal  year  consisted  in  re- 
pairs to  the  east  and  west  jetties  at  the  mouth  of  the  river  and  exten- 
sion of  revetment  above  the  east  jetty,  repairs  to  Flower-Pot  Dam,  Bat- 
tle Island  Dam,  Dead  Lake  Cut  off  Dam,  and  Three  Mile  Prairie  Revet- 
ment, construction  of  two  jetties,  1,000  linear  feet  in  all,  opposite  Durand, 
and  removal  of  obstructions  from  Shaw's  Rapids,  at  the  lower  end  of 
Eau  Claire.  Of  these  obstructions  at  Shaw's  Rapids  part  were  removed 
during  the  fall  of  1884  and  part  in  May  following. 

MATERIAL  EXPENDED  DURING  THE  YEAR. 

Gabio  yards. 

Stone 9,938 

Brush 3,943 

The  balance  of  appropriations  available  will  be  applied  during  the 
coming  season  to  extension  and  repair  of  existing  works. 

The  greater  part  of  the  work  during  the  fiscal  year  was  in  local  charge 
of  Assistant  Vine  D.  Simar,  who  zealously  carried  out  instructions  given 
him.    His  report  of  operations  is  herewith. 
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With  the  exception  of  some  needed  improvement  of  the  channel  at 
Shaw's  Rapids  the  improvements  most  needed  are  of  the  bars  and  cross- 
ings between  Darand  and  the  month  of  the  Chippewa. 

The  sum  of  $30,000  can  be  profitably  expended  dnring  the  fiscal  year 
ending  Jnne  30, 1887,  in  furtherance  of  the  present  plan  of  improvement. 

This  work  is  in  the  coUectioD  district  of  Milwaukee,  Wis.  The  colleotions  for  this 
district  for  the  year  ending  December  31,  1884,  amounted  to  $206,032.42,  of  which 
imoant  $191,341.92  was  for  duties,  and  |14,690.50  for  custom-house  fees. 

ABSTRACT  OF  APPROPRIATIONS  MA.DE  FOR  IMPROVING  CHIPPEWA  RIVER,  WISCONSIN 

By  ftct  approved  Augast  14,  1876 $10,000 

Bj  act  approved  Jnne  8,  1878 10,000 

By  act  approved  March  3,  1879 8,000 

By  act  approved  June  14,  1880 -.  10,000 

By  act  approved  March  3,  1881 10,000 

By  act  passed  August  2, 1882 35,000 

Byactapproved  July  5,  1884 15,000 

98,000 

Bevieed  cost  of  improvement  under  original,  which  is  also  the  present  plan,  was 
phMied  at  $132,476.35. 
Total  amoont  expended  to  June  30, 1885  (\ncluding  outstanding  liahi]  ities),  $96,289.37. 

Money  statement 

Julyl,  1885,  amount  available $1,107  11 

ixnount  appropriated  by  act  approved  July  5,  1 884 15, 000  Ov 

16,107  11 
jQly  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $14,376  48 

%  1, 1885,  outstanding  liabilities 20  00 

14, 396  48 

Jalyl.  1885,  amount  available 1,710  63 

fAjik)tint  (estiuiat«'d)  required  for  completion  of  improvement  per  revised 

I    pwjfct 34,47635 

■\  Aiftoniit  that  can  be  profitably  expended  in  fiscal  yearending  JimeSO,  1887    30, 000  00 
JSabiuitted  in  compliance  with  requirements  of  section  2  of  river  and 
I  bar}N)r  acts  of  1866  and  1867. 


REPORT  OP  MR.   VINE  D.  SIMAR,   ASSISTANT  ENGINEER. 

Saint  Paul,  Minn.,  March  31,  1885. 

8lH:  Parsuant  to  your  orders  of  August  10,  1884,  in  company  with  Assistant  Engi- 
neer F.  T.  Hampton,  an  examination  was  ma<le  of  the  Chippewa  River  from  Durand  to 
(he  month.  The  river  at  that  time  was  at  low  stage,  giving  a  good  opportunity  for 
Um  examination  of  existing  works,  which  disclosed  a  break  in  the  revetment  at  Three 
Mile  Prairie  and  settlements  at  Flower  Pot  Dam  and  east  jetty,  the  two  requiring  im- 
mediate attention. 

The  steamer  Minnie  Heermau  was  chartered  and  went  into  commission  August  30 ; 
tbe  same  day  an  examination  was  made  of  the  boom  and  pocket  placed  within  and 
near  the  mouth  of  the  Chippewa  Biver  by  the  Mississippi  Logging  Company ;  at  that 
time  it  provied  to  be  no  material  obstruction  to  navigation,  although  traces  of  the  for- 
JDation  of  a  bar  across  the  chaDuel,  a  short  distance  below  the  boom,  were  found, 
which  deve]ope<l  later  on,  and  after  the  high-water  flood  of  September  last ;  and  by  a 
ehaoge  of  the  channel  it  became  necessary  to  remove  the  pocket,  which  has  since  been 
dooe  by  the  parties  controlling  it. 

Steps  were  at  once  taken  to  repair  the  settlements  at  east  jetty  and  Flower  Pot 
^m.    Upper  Flower  Pot  was  found  some  6  feet  low  for  a  distance  of  "ZOO  feet.    East 
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Jetty  near  the  bead  was  5  feet  low,  for  a  distance  of  90  feet ;  whUe  the  west  jetty  was 
found  to  be  from  1  to  2  feet  low  for  a  distance  of  800  feet. 

Repairs  of  east  jetty  and  Flower  Pot  Dam  were  completed  September  12,  and  work 
commenced  on  repairs  of  west  Jetty. 

The  river  being  at  flood  height,  work  was  suspended,  and  yonr  instructions  to  make 
certain  repairs  at  Wan beek  Yellow  Bank  were  carried  out.  This  consisted  in  placing 
150  cords  of  brush  and  as  many  cubic  yards  of  stone  upon,  and  crowning,  the  most  ex- 
posed portion  of  the  dock.  After  the  high  water  had  subsided,  some  slight  settle- 
ment of  the  dock  at  another  point  was  found,  which  has  since  been  repaired  at  a  cost 
of  $25,  making  the  total  cost  of  repairs  and  care  of  Yellow  Banks  for  the  season  of 
1884,  #423.86. 

The  works  at  Rnnisey*s  Landing  and  Meridian  are  in  fair  condition,  but  should  be 
completed  to  obtain  the  benefit  ot  the  improvements  made. 

The  high  water  of  September  12  last,  caused  by  heavy  and  continuous  rains* 
throughout  the  valley  of  the  Chippewa  River  and  its  watershed,  was  higher  than  be- 
fore known  by  2  feet  at  Durand.  Very  great  damage  was  done  throughout  the  valley ; 
some  of  the  holding-dams,  used  by  the  logging  companies  above  Chippewa  Falls,  gave 
way,  letting  loose  large  quantities  of  logs  and  an  increased  volume  of.  water,  adding 
materially  to  the  general  bad  results  of  the  flood. 

After  receiving  your  orders  to  proceed  to  Eau  Claire  to  remove  certain  obstructions 
ait  Shaw's  Rapids,  we  arrived  there  September  21  with  steamer  and  crew,  having  left 
one  crew  of  men  at  Waubeek  Yellow  Bank  to  prosecute  the  repairs  to  the  dock  at  that 
place.  Upon  examination  of  the  channel  at  Shaw's  Rapids,  we  found  the  channel 
which  formerly  ran  near  the  left  bank,  and  to  the  left  of  a  large  gravel  bar,  had  changed 
to  the  right  bank,  caused  by  the  movement  of  the  bur  down -stream  by  the  high-water 
flood.  The  new  channel  was  obstructed  by  numerous  boom  piers,  placed  near  their 
mill  some  years  since  by  the  Daniel  Shaw  Lumber  Company,  for  holding  logs  for  mill- 
ing purposes.  We  found  9 feet  of  water  on  the  rapids,  making  the  removalof  the  ob- 
structions by  blasting  (the  only  eflective  way)  somewhat  difficult. 

After  removing  those  piers  causing  the  most  serious  obstruction  and  opening  a  chan- 
nel, we  suspended  operations  until  October  18,  when  a  detached  party  was  located 
there  to  remove  the  remaining  obstructions  by  blasting ;  the  water  still  being  at  a 
stage  of  5  feet  on  the  rapids,  it  was  found  impracticable  to  bore  the  piles  as  is  usually 
done  to  secure  lodgment  for  the  charge.  We,  instead,  used  one-fourth  inch  iron  bent 
into  rings  to  fit  the  piles ;  to  these  rings  from  2  to  4  cartridges  of  giant  powder  were 
made  fast  with  fuze  attached ;  they  were  then  dropped  over  the  piles  and  placed  at 
the  bottom  and  discharged;  in  this  way  the  remaining  piers  were  eflectively  removed, 
giving  a  free  channel. 

The  banks  on  the  right  at  this  point  should  be  protected  by  revetment,  they  being 
soft  and  easily  destroyed  by  the  rapids.  A  jetty  or  training-dam  would,  I  think,  se- 
cure a  permanent  channel. 

Work  was  resumed  on  repairs  of  west  je'ty  October  4  and  completed  October  1 
1884. 

The  following  week  work  upon  the  new  jetties  at  Durand  was  commenced.  Two 
Jetties  were  constructed,  the  upper  one  located  700  feet  below  Goodrich's  Point,  the 
lower  one  located  1,100  feet  farther  down-stream  and  800  feet  above  the  highway 
bridge.  The  jetties  extend  500  feet  from  the  right  bank  and  confine  the  channel  to  a 
widtn  of  700  feet  at  low  water.  The  water  at  the  upper  jetty  has  a  head  (March  5) 
of  .5  foot  and  has  about  the  same  elevation  as  at  Goodrich's  Point,  700  feet  up-stream. 
In  constructing  the  jetties  bulkheads  were  placed  at  the  axis  of  jetties,  joining  them 
well  into  the  banks;  for  this  we  used  brush  24  feet  long  well  anchored  with  stone. 
We  used  the  same  length  of  brush  for  the  greater  portion  of  the  jetties,  giving  them 
a  base  of  38  feet.  The  Durand  Bar  or  crossing  has  bi;en  greatly  improved  by  the  con- 
struction of  these  jetties.  There  now  exists  in  its  place  6  feet  of  water  (at  low  stage), 
with  a  permanent  channel. 

Sandstone  of  good  quality  was  obtained  at. Rocky  Point,  some  5  miles  up-stream. 
The  jetties  are  substantially  built,  and  can  be  maintained  at  a  slight  cost  for  repairs. 
Work  was  completed  November  22.  The  same  day  we  left  with  steamer  and  barges 
for  Read's  Landing.  Some  difficulty  was  encountered  the  day  following  in  getting 
through,  the  light  rain  of  the  22d  turning  to  snow  that  evening,  the  mercury  indicat- 
ing —  7°  the  next  morning,  with  ice  running.  We,  however,  succeeded  in  getting  out 
without  damage. 

f  ^Upon  the  discharge  of  steamer  and  barges,  the  work  of  repairing  the  revetment  at 
Three-mile  Prairie  was  commenced,  some  400  feet  requiring  renewals,  this,  as  also  some 
repairs  to  Battle  Island  Dam,  was  completed  during  the  month  of  December.  During 
the  month  of  January  the  bank  at  the  head  of  east  jetty,  mouth  of  Chippewa  River, 
was  revetted  for  a  distance  of  120  feet  from  the  head  of  the  jetty  up-stream,  making 
that  work  secure  from  flanking  by  high  water.  The  dam  at  Dead  Lake  cut-off  was 
repaired  against  greatest  damage  by  high  water  by  placing  brush  and  stone  at  its 
point  of  greatest  settlement,  near  the  lower  bank. 
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Ifitorials  consamed : 

New  work:  Cubic  yard*. 

Stone 1,617 

Braah 2,031 

Kepain : 

Stone.. 1,321 

Bnwh 1,912 

Total  for  constraction  and  repairs : 

Stone 2,938 

Brash 3,943 

Doring  the  seaaon  of  1884  most  difficalty  to  the  passage  of  rafts  occarred  at  Flower 
Pot  Bar,  foot  of  Battle  Island,  Mark's  Bend,  and  month  of  Bear  Creek.  Flower  Pot 
Bar  might  be  improved  by  extending  the  Little  Missouri  Dam  down-stream  150  feet 
tocat-oif  and  tarn  the  water  (which  strikes  there  from  the  upper  Flower  Pot  Dam)  to 
Um  right  and  main  channel,  which  runs  nearly  parallel  with  the  lower  Flower  Pot 
Dam,  while  a  narrow  channel  rmns  close  to  the  Little  Missouri  Island. 

The  channel  at  Bear  Creek  Bar  was  very  narrow.  At  Mark's  Bend  the  river  is  wide 
and  the  bar  very  "  flat." 

All  existing  >Yorka  are  in  good  condition  to  withstand  the  spring  freshets. 
Very  reepectfnlly,  your  obedient  servant, 

VlNB  D.    SiMAR, 

AseUtant  Engineer, 
Maj.  Chas.  J.  Allen, 

Corps  of  Engineer 8 f  U,  S,  A, 


COMMKRCIAL  STATISTICS,   CHIPPEWA  RIVER,   1884. 

^>344,591  feet  B.  M.  lumber,  at  $14  per  M  feet $4,176,824  27 

88^,520  latha,  at  #2  per  M 177,811  04 

160,133,000 shingles  at  $2.50  per  M 400,332  60 

1,840,278 pickets,  at  $12  per  M 22,083  34 

^674,176  feet  B.  M.  logs,  Beef  Slough,  at  $10  per  M  feet 5, 346, 741  76 

10, 123, 792  91 

Steamboats  commenced  running  April  14,  1884,  and  ceased  running  November  16, 
1861.  Two  steamboats  were  engaged  in  the  freight  and  passenger  business.  Freight 
cuned,  750  tons.  The  steamboat  that  plied  regularly  between  Read's  Lauding  and 
DuniTille  reports  5,000  passengers  carried.  The  other  steamboat  made  only  one  hun- 
^  trim  in  all,  but  does  not  give  the  number  of  passengers  carried.  The  amount 
RniTcd  for  freight  and  passengers  is  given  at  $9,908. 


A  A  5. 

IMPROVEMENT  OF  CHIPPEWA  RIVER,  AT  YELLOW  BANKS,  WISCONSIN. 

The  object  of  this  work  is  to  prevent  the  wearing  away  of  the  high 
saodbanks  or  blaffs  on  the  Chippewa  River,  below  Eau  Claire,  and 
thereby  relieve  this  river  and  the  Mississippi,  below  the  janction  of  the 
tvo  rivers,  from  the  masses  of  sand  contribated  by  these  banks. 

The  original  estimate  of  the  cost  of  this  work  was  $64,102.50,  as  given 
in  the  report  apon  the  cost  of  improving  the  Chippewa  River,  January 
%,  1875.  This  estimate  was  increased,  for  reasons  given  in  the  Annual 
Beport  of  1883,  Appendix  X  5,  page  1443,  to  $96,000,  instead  of  the  former 
'Sfores. 

The  plan  of  protection  authorized  February  7, 1883,  consists  in  rows 
of  piles  driven  at  the  foot  of  the  slope  at  distances  of  5  feet  apart  from 
center  to  center.  Between  these  piles  and  between  the  line  of  piling 
and  foot  of  the  slope  are  laid  fascines  of  brush  with  sand  well  incorpo- 
ttted  with  them.  The  finished  brush-work  is  carried  up  to  a  height  of 
10  to  12  feet  above  low -water  mark.  On  top  of  the  brush  saplings  are 
laid  parallel  to  the  line  of  the  piling;  across  these  saplings  are  ties,  two  tor 
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every  6  feet  in  leugtb  of  protectiou  wall,  firmly  spiked  to  the  piles  and  to 
pickets  driven  in  rear  of  the  protection  wall.  Willow  slips  were  planted  at 
the  foot  of  wall  and  sand  scraped  np  behind  it.  It  is  expected  that  the 
sand  from  the  banks  will  keep  a  tight  packing  against  the  brush-work  so 
as  to  obviate  the  necessity  of  using  any  large  quantities  of  rock  or  gravel, 
which  are  expensive.  The  summit,  however,  should  be  crowned  with 
rock.  A  few  mill-edgings  were  used  at  the  outset  of  the  work,  but  they 
proved  as  expensive  as  brush,  if  not  more  so,  and  not  so  effective. 

The  condition  of  the  work  may  be  stated  as  follows: 

At  Waubeek  Yellow  Bank,  2,989  feet  long,  the  protection  has  been 
completed. 

At  'Kumsey's  Yellow  Bank,  4,600  feet  long,  the  piles  are  all  driven, 
and  1,850  linear  feet  of  the  protection  completed. 

At  Mary  Dean  Yellow  Bank,  0,900  feet  long,  625  feet  have  been  piled 
and  130  feet  of  the  protection  completed. 

Two  banks  near  Eau  Claire,  aggregating  8,300  feet  in  length,  have 
been  untouched,  leaving  a  total  of  about  14,575  linear  feet,  upon  which 
no  work  has  been  done. 

Some  slight  repairs  to  the  Waubeek  Bank  protection  were  made  dur- 
ing the  past  fiscal  year  by  hired  labor. 

The  sum  of  $30,000  Can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1887,  in  continuing  the  protection,  especially  of  Earn- 
sey's  and  Mary  Dean  banks. 

This  work  is  in  the  collection  district  of  Milwaukee,  Wis.  The  collection  for  this 
district  for  the  year  ending  December  31,  1884,  amoanted  to  |206,032.42,  of  which 
amount  $191,341.92  was  for  duties,  and  $14,690.50  for  custom-house  fees. 

Revised  estimate  of  cost  of  improvement $96, 000  00 

Appropriated  by  act  passed  August  2,  1882 30,000  00 

Remaining  to  be  appropriated 66,000  00 

Total  amount  expended  to  June  30,  1885,  including  outstanding  liabilities.     29, 703  41 

For  commercial  statistics  see  annual  report  of  operations  '^  Improving 
Chippewa  River,  Wisconsin.'^ 

Money  statement. 

July  1,  1884,  amount  available $785  12 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1884 $483  86 

July  1,  1885,  outstanding  liabilities 4  67 

488  53 

July  1,  1885,  amount  available 296  59 


J 


Amount  (estimated)  required  for  completion  of  existing  project 66, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887    30, 000  00 

)  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

I     harbor  acts  of  1866  and  1867. 


A  A  6. 

IMPROVEMENT  OF  SAINT  CROIX  RIVER  BELOW  TAYLOR'S  FALLS,  MINNE- 
SOTA AND  WISCONSIN. 

The  original  project  for  the  improvement  of  this  river,  adopted  in 
1878,  was  based  upon  the  results  of  a  survey  made  in  1874,  and  contem- 
plated the  removal  of  snags,  bowlders,  wrecks,  leaning  trees,  and  sand- 
bars between  Taylor's  Falls  and  Prescott,  and  the  contraction  of  the 
low-water  channel  between  Taylor's  Falls  and  Stillwater  into  one  of 
nearly  uniform  width  by  means  of  brush  and  stone  jetties,  and  dams  of 
same  material  to  close  island  chutes  and  secondary  channels. 
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The  present  project,  adopted  in  1880  and  modified  in  1882,  is  based 
upon  the  results  of  a  survey  made  in  1879,  the  resulting  estimate  (see 
page  1444,  Appendix  X,  Annual  Report,  1883)  being  $83,450. 

The  first  appropriation  for  the  improvement  of  the  Saint  Croix  was 
$10,000,  by  act  of  Congress  approved  June  18,  1878. 

At  that  date  the  channel,  above  Stillwater  especially,  was  incum- 
bered by  sunken  cribs,  wrecks,  snags,  &c.  The  low-water  channel  had 
in  many  places  but  little  more  than  2  feet  depth,  and  steamers  and 
barges  made  their  way  as  best  they  could  amongst  the  obstructions. 

The  result  of  the  woik  to  date  is  a  least  depth  upon  the  bars  on  the 
30  miles  above  Stillwater,  wherever  improvements  have  been  made,  of 
3  feet  at  low  water,  and  at  Hudson  and  Catfish  bars,  on  the  27  miles  of 
river  below  Stillwater,  of  5  feet.  Generally  it  may  be  said  of  the  work 
done  that  at  many  places  navigation  has  been  made  permanent  where 
formerly  it  was  uncertain,  and  that  in  other  places*  it  has  been  made 
practicable,  where  before  improvement  it  was  impossible. 

Some  few  bars  and  crossings  above  Stillwater  yet  require  improve- 
ment, and  about  one-half  mile  of  bank  above  Harriman's  Landing  re- 
qaires  revetment  to  prevent  the  river  from  breaking  through  into  a  new 
channel  and  obliterating  the  present  one. 

Below  Stillwater  the  pile  sheeting  and  brush  training-dam  should  be 
extended  for  at  least  2,000  feet  and  the  lower  part  of  the  channel 
dredged ;  and  the  improvement  at  Catfish  Bar  should  be  completed  by 
coDstracting  a  permanent  training- wall  of  brush  and  stone  from  a  point 
on  the  right  bank,  above  the  mouth  of  Bowles'  Creek  to  the  channel 
dredged  across  the  bar,  to  concentrate  the  flow  upon  this  channel  and 
also  to  divert  to  the  right  bank  the  deposits  from  the  creek. 

The  work  for  the  past  fiscal  year  commenced  in  July  by  the  removal 
of  133  sunken  logs  from  the  channel  between  Taylor's  Falls  and  Lake- 
land. 

In  the  latter  part  of  August  work  was  resumed  at  Hudson  Dam  and 
Catfish  Bar  and  was  closed  by  high  water  in  the  early  part  of  October. 

During  the  brief  season's  work,  1,000  linear  feet  of  the  pile  dam  at  Hud- 
son were  sheeted  with  3  inch  pine  sheet-piling,  leaving  150  feet  of  the 
lower  end  of  the  dam  unsheeted.  About  45,000  feet  B.  M.  of  sheeting, 
1,200  pounds  of  spikes,  and  60  cubic  yards  of  stone  were  used  in  this 
work. 

At  Catfish  Bar  3,900  cubic  yards  of  gravel  and  sand  were  removed 
by  scraper  from  the  new  channel,  making  its  full  width  600  feet,  400 
feet  of  which  width  had  a  depth  of  5  feet  at  low  water. 

The  work  was  all  performed  by  hired  labor. 

Material  had  been  purchased  and  preparations  made  for  a  much 
longer  x)eriod  of  work,  but  operations  were  very  suddenly  terminated 
by  an  unusual  rise  in  the  river. 

In  January,  1885,  the  work  of  closing  a  breach  in  the  left  bank  above 
Harriman's  Landing,  was  begun  and  completed  in  April ;  612  cubic 
yards  of  stone  and  116  cords  of  brush  were  used  in  the  work. 

Amount  expended  under  present  plan  during  fiscal  year  ending  June 
30,  1885  (including  outstanding  liabilities),  $6,964.37. 

The  balance  of  appropriations  available  June  30,  1885,  will  be  used 
daring  the  coming  season  in  keeping  the  channel  at  Catfish  Bar  open, 
and  in  necessary  repairs  to  existing  works. 

The  work  for  the  fiscal  year  was  in  local  charge  of  O.  F.  Knapp,  over- 
seer, and  8.  M.  Register,  pilot,  both  whom  performed  their  duties  well. 

The  sum  of  $20,450  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1887,  in  continuation  of  the  present  plan,  in  revetment 
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of  banks  above  Harriman's  Landing,  and  in  construction  of  jetties  and 
dams  above  Stillwater,  and  below  Stillwater  in  extending  the  training 
dam  at  the  Hudson  Bar,  dredging  the  bar,  and  in  dredging  Catfish  Bar 
and  in  building  the  needed  training  wall  or  dam  at  that  point. 

EBtimated  cost  of  improvemeot  as  amended |83,450  00 

Amoant  expended  belore  its  adoption 18,CX)0  00 

Total  amount  expended  under  present  plan  to  June  30, 1885,  including  out- 
standing liabilities 54,117  32 

Total  amount  expended  to  June  30, 1884,  including  outstanding  liabilities.     72, 117  32 

This  work  is  in  tbe  collection  district  of  Minnesota.  The  nearest  port  of  entry  is 
that  of  Dulutb,  Minn.,  at  which  place  the  revenue  collected  during  the  year  ending 
December  31,  1884,  amounted  to  $4,125.63. 

ABSTRACT    OF  APPROPRIATIONS    MADE  FOR  IMPROVING    SAINT  CROIX   RIVSR  BELOW 

TAYLOR'S  FALLS,   MINNESOTA  AND  WISCONSIN. 

By  act  approved  June  18,  1878* $10,000 

By  act  approved  March  3, 1879* 8,000 

By  act  approved  June  14,  1880t 10,000 

By  act  approved  March  3,  1881 8,000 

By  act  passed  August  2, 1882 30,000 

By  act  approved  July  5, 1884 9,000 

Total 75,000 

Money  statement 

July  1, 1884,  amount  available $847  86 

Amount  appropriated  by  act  approved  July  5,  1884 9,000  Ot 

9,847  0& 
Jnly  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstandingliabilities  July  1,1884 $6,926  05 

Jnly  1,  1885,  outstanding  liabilities 38  32 

6,964  37 

July  1,  1885,  amount  available 2,882  68 

(Amount  (estimated)  required  for  completion  of  existing  project 26, 450  00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1887    26, 450  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


■k. 


COMMERCIAL  STATISTICS,  1883  AND  1884. 
FREIGHT  AND  PASSENGERS,  1883. 

There  were  three  steamboats  and  twenty-five  barges  engaged  exclusively  in  the 
freight  and  passenger  business  during  season  of  18^.  The  steamboats  made  one  hun- 
dred and  forty-one  round  trips  between  Taylor's  Falls  and  Stillwater,  seventy-five 
between  Marine  and  Saint  Paul,  and  twenty  between  Franconia  and  Saint  Paul.  The 
steamboats  are  reported  to  have  carried  as  follows: 

Passengers number..  2,800 

Miscellaneous  freight pounds..     8,200,000 

Lumber feet,B.M..  10, 500, 009 

'Appropriated  before  adoption  of  original  project,  and  the  project  based  upon  the 
report  of  the  survey  of  1879  (see  report  of  Capt.  Charles  J.  Allen,  January  26,  1880, 
printed  as  House  Ex.  Doc.  No.  40,  Forty-sixth  Congress,  second  session),  and  before 
the  adoption  of  the  existing  project;  cost,  $83,450.    Two  thousand  dollars  of  the  ap- 

?ropriation  of  1879  were  used  in  making  survey  of  the  river  from  Taylor's  Falls  to 
tescott  during  1879. 

t  About  $300  of  this  amount  were  expended  in  the  improvement  of  the  slough  on 
the  east  side  of  the  river,  known  as  the  canal,  between  Four  Mile  Island  and  the  foot 
of  Saint  Croix  Boom. 
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LiTe  stock head..  140 

Rafting  poles nnmber..  23,000 

Wood cords..  12,000 

Lath number.-  25,000 

Bhingles do 75,00a 

Coal tons..  100 

The  river  was  blocked  with  logs  for  a  period  of  fort^-five  days  in  1883,  necessitating 
the  laying  np  of  steamboats  a  larger  portion  of  the  time.  Had  not  this  occurred  the 
freight  and  passenger  traffic  would  no  doubt  have  been  mucli  greater. 

Note. — It  was  found  impracticable  to  procure  the  freight  and  passenger  statistics  for 
the  vear  1^84.  It  is  said,  nowever,  that  the  business  was  about  one-third  larger  than 
1111883. 

LUMBER,   LOOS,   RAFTINQ,  AND  TOWINQ,  1884. 

There  were  thirty  steamboats  engaged  in  the  towing  of  logs  and  lumber  during  the 
season  of  1884. 

There  were  175,000,000  feet,  B.  M.,  of  logs  and  lumber  towed  out  of  the  Saint  Croix 
River  daring  1884,  and  275,000,000  feet,  B.  M.,  of  logs,  valued  at  $2,750,000,  were 
paaaed  through  the  Saint  Croix  Boom. 

Manufactured : 

Lnmber,  125,000,000  feet,  B.  M.,  at  $12  per  M $1,500,000  00 

Bhiogles,  25,000,000  pieces,  at  $2.50  per  M 62,500  00 

Lath,  25,000,000  pieces,  at  $1.75  per  M 43,750  00 

Pickets,  615,000  pieces,  at  $12.50  per  M 7,687  50 

Total .'- 1,613,937  50 


Opwing  and  eloaimg  ofnavigaHon  on  the  Saint  Croix  Biver, 


1M7 

1MB 

un 


Opened. 

Closed. 

April  7 

Nov.  20 

April  5 

Nov   12 

April  8 

Nov.  20 

April  10 

Nov.  25 

April  10 
Mkr,  26 

Nov.  24 

Nov.  25 

April  0 

Nov.  13 

April  5 

Nov.  21 

Mer.  20 

Nov.  22 

April  8 

Nov.  20 

AprU  5 

Nov.  25 

Year. 


1874 
1875 
1878 

i*n 

1878 
1879 
1880 
1881 
188! 
18M3 
1884 


April  15 
April  12 
April  18 
April  8 
April  2 
April  4 
April  1 
April  12 
April  8 
April  12 
AprU  1 


Closed. 


Nov.  16- 
Nov.  15 
Nov.  25 
Deo.  81 
Nov.  20 
Nov.  IT 
Nov.  18 
Nov.  14 
Noy.  28 
Nov.  12 
Nov.  1» 


A  A  7.. 

'    IMPROVEMENT  OF  MINNESOTA  RIVER,  MINNESOTA. 

Ko  work  was  done  daring  the  fiscal  year  for  want  of  fands. 

The  project  for  the  improvement  of  the  river  from  its  mouth  to  South 
Bend  (see  page  304,  Part  I,  Annual  Report  of  the  Chief  of  Engineers 
for  1875)  contemplated  the  construction  of  five  locks  and  dams,  and  re- 
moval of  snags,  &c.,  at  an  estimated  cost  of  $733,868.63.  The  last  ap- 
propriation for  this  stream  was  made  by  river  and  harbor  act  approved 
Jone  18,  1878,  and  consisted  of  $10,000. 

There  has  been  expended  (including  outstanding  liabilities)  since  the 
commencement  of  the  work  uptm  the  stream  the  sum  of  $117,467. 

The  stream  has  no  commerce  worth  reporting.  No  appropriation  is 
asked  for  the  fiscal  year  ending  June  30, 1887. 

This  work  is  in  the  conection  district  of  Minaesota.  The  Dearest  port  of  entry  ia 
Dalntb,  Minn.,  at  which  phice  the  revenue  collected  durinjc  the  year  ending  Decem- 
k«  31, 1884,  amonnted  to  |4,125.63.  ' 


1742   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  commerce  of  the  river,  even  before  the  advent  of  the  railroad 
throngh  the  Minnesota  Valley,  was  not  large  in  any  one  season,  and 
since  that  time  only  an  occasional  small  ^'  wild"  packet  has  ascended  the 
river. 

In  May,  1876,  two  steamboats  that  went  np  the  river  during  high 
water  had  to  discharge  their  return  freight  at  Mankato  before  they 
could  return  to  the  Mississippi  Eiver,  owing  to  the  great  number  of 
snags  and  other  obstructions. 

With  the  appropriations  by  Congress  August  14, 1876,  and  June  18, 
1878,  however,  a  large  number  of  these  obstructions  was  removed. 

ABSTRACT  OF  APPROPRIATIONS  MADE    FOR  THE    IMPROVEMENT  OF   THE    MINNESOTA 

RIVER. 

By  act  approyed  March  3,  1867 |37,500 

By  act  approved  ^uly  11, 1870 10,000 

By  act  approved  March  3,  1871 10,000 

By  act  approved  Jane  10,  1H72 10,000 

By  act  approved  March  3,  1873 10,000 

By  act  approved  June  23,  1874  * 10,000 

By  act  approved  March  3,1875 10,000 

By  act  approved  August  14,  1876 10,000 

By  act  approved  June  18,1878 10,000 

Total 117,500 

Amount  (estimated)  required  for  completion  of  existing  project  (see  page  364,  Part 
I,  Annual  Report  of  Chief  of  Engineers  for  1875),  $703,868.63. 

Money  statement, 

July  1,  1884,  amount  available (42  00 

July  1,  1885,  outstanding  liabilities 9  00 

July  1,  1885,  amount  available 33  00 


\ 


Amount  (estimated)  required  for  completion  of  existing  project 703,868  63 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


A  A  8. 

IMPROVEMENT  OF  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA. 

The  present^  which  is  also  the  original,  plan  for  the  improvement  of 
this  river,  from  Breckenridge  to  the  boundary  line,  consists  in  dredging 
the  bars  and  removal  of  snags,  leaning  trees,  and  occasional  bowlders. 
The  estimated  cost  of  this  improvement,  based  apon  the  reports  of  1874 
and  1875,  was  $145,310.18,  which  estimate,  as  revised  in  the  Annual 
Eeport  of  1883,  was  increased  by  $34,000. 

Under  the  appropriation  of  $10,000  by  the  river  and  harbor  act  of 
Congress  approved  July  5,  1884,  the  work  of  dredging  was  resumed 
below  Grand  Forks  and  continued  to  October  30,  when,  ice  beginning 
to  form,  work  was  discontinued  for  the  season.  One  dredge  only  was 
employed,  it  being  thought  necessary  to  confine  the  expense  of  repairs, 
always  incident,  more  or  less,  upon  the  close  of  work  of  one  season  and 
resumption  of  the  same,  as  much  as  possible. 

The  work  commenced  at  a  point  about  18  miles  below  Grand  Forks, 

and  terminated  for  the  season  at  a  point  32  miles  below  Grand  Forks. 

'  ■  ■ 

*  Used  in  makiDg  Borvey  of  river. 
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Quantity  of  material  removed  by  the  dredge,  36,138  cubic  yards ;  num- 
ber of  linear  feet  of  bars  excavated.  4,700 ;  length  of  river  worked,  over 
14  miles. 

The  material  excavated,  a  tough,  leathery  clay,  and  not  liable  to 
rapid  wash,  was  utilized,  as  in  former  years,  in  forming  training  and 
contraction  dams.  The  work  was  done  by  hired  labor.  The  season 
of  1884  was  dry  and  the  volume  of  water  small.  In  view  of  the  possi- 
bility of  recurrence  of  such  low  water,  it  was  deemed  best  to  reduce  the 
width  of  excavation  below  Grand  Forks  to  60  feet  instead  of  80  feet,  as 
bad  been  originally  intended. 

The  total  amount  of  work  done  upon  this  stream  since  the  first  ap- 
propriation of  $10,000  for  its  improvement  was  made  by  act  of  Con- 
gress, approved  August  14,  1876,  is  represented  by  298,870  cubic  yards 
of  dredging  (commenced  in  1879)  distributed  over  112  miles  of  river  be- 
tween Moorhead  and  Fargo  and  Goose  Eapids,  and  between  Grand  Forks 
and  Pembina ;  also,  removal  of  snags,  bowlders,  and  leaning  trees  from 
152  miles  of  river  between  Moorhead  and  Grand  Forks ;  and  4,370  lean- 
ing trees  and  219  snags  removed  early  in  1880  between  Moorhead  and 
Fort  Abercrombie,  a  distance  of  76  miles ;  total  extent  of  river  worked 
npon,  260  miles.  To  these  items  may  be  added  the  removal  of  321  cubic 
yards  of  bowlders  from  Goose  Bapids  in  1882  to  assist  navigation  at  a 
time  when  the  water  was  very  low. 

GENERAL  CONDITION  OF  THE  WORK. 

The  3foot  dredged  channels  from  Moorhead  to  a  point  80  miles  north, 
aTeraging  60  feet  in  width,  and  the  4-foot  dredged  channels  from  Grand 
Forks  to  a  point  32  miles  north  (distances  by  river),  averaging  70  feet 
in  width,  are  in  good  condition,  and  no  difficulty  is  experienced  at  any 
stage  by  boats  loaded  for  those  depths.  The  removal  of  snags  and  trees 
between  Moorhead  and  Abercrombie  simply  improved  that  portion  of  the 
Ktie^m  for  high  and  medium  stages  of  water. 

Generally  since  the  first  bars  were  dredged  in  1879  the  carrying  of 
grain  in  barges  has  been  greatly  facilitated.  Before  the  dredging  com- 
wenoed  in  1879  there  was  but  1^  feet  of  water,  ruling  depth,  upon  the 
bars  between  Moorhead  and  Goose  Eapids,  and  2  feet  on  the  bars  below 
Grand  Forks. 

IMPROVEMENTS  NEOESSARY. 

Tbere  are  yet  to  be  removed  between  Fargo  and  Breckenridge,  a  dis- 
tance of  101  miles,  large  numbers  of  snags  and  bowlders  and  40,000 

^bie  yards  of  clay  bars  to  be  dredged. 
At>in  Moorhead  to  Goose  Bapids,  90  miles,  estimated  about  60,000 

cnbic  yards  of  clay  to  be  removed  to  open  a  continuous  3-foot'  channel 

to  tbe  head  of  the  rapids. 
From  Grand  Forks  to  the  foot  of  Pelican  Bars,  115  miles,  estimated 

IWjOOO  cubic  yards  of  dredging  to  secure  4- foot  channel  to  Pembina. 
Between  Pelican  Bars  and  Pembina,  48  miles,  no  improvement  is 

deemed  necessary  at  present. 
Goose  Uapids  stands  as  a  dividing  wall  between  the  upper  and  lower 

riTer;  their  improvement  is  discussed  in  the  report  upon  lock  and 

dam  at  Goose  Bapids. 
Total  dredging  required,  about  275,000  cubic  yards. 
Total  length  of  river  (excluding  Goose  Eapids)  to  be  cleared  of  snags 

ami  bowlders,  about  101  miles. 
AU  the  work  on  this  stream  has  been  by  hired  labor.    There  are  two 
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dredging  machines,  one  dredge  tender,  capable  of  being  used  as  a  steam 
derrick ;  one  small  steamer,  and  flats,  belonging  to  the  United  States, 
engaged  upon  this  work.  This  property  has  to  be  taken  care  of;*  it  is 
subject  to  rapid  deterioration  unless  repaired  and  used. 

With  the  balance  of  funds  from  former  appropriations  it  is  proposed 
to  continue  operations  during  the  rest  of  this  season,  so  far  as  the  funds 
will  carry  the  work,  reserving  enough  with  which  to  guard  the  property 
through  next  winter. 

The  sum  of  $45,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30, 1887,  in  continuing  dredging  operations  and  removal 
of  obstructions  generally  below  Moorhead  and  Fargo,  and  in  dredging 
and  continuing  removal  of  snags,  trees,  and  bowlders,  between  those 
points  and  Breckenridge. 

Mr.  Eufus  Davenport,  assistant  engineer,  deserves  credit  for  zeal  dis- 
played in  carrying  out  instructions  in  regard  to  this  work. 

The  Red  River  of  the  North  and  its  tribntaries  from  their  sonrces  to  the  interna- 
tional boundary  line,  are  wholly  within  the  onstoms  district  of  Minnesota,  of  which 
Saint  Vincent  is  the  chief  port  of  entr^. 

The  collections  at  the  port  of  Saint  Vincent  and  sabports  on  the  international  boand- 
ary  line  for  the  year  ending  December  31,  1884,  aggregate  |16,000. 

ABSTRACT  OF  APPROPRIATIOM8  MADE  FOR  IMPROVING  RBD  RIVER  OF  THE  NORTH, 

MINNESOTA  AND  DAKOTA. 

By  act  approved  August  14,  1876 $10,000 

By  act  approved  June  19, 1878 30,000 

By  aotapproved  March 3, 1W9 25,000 

By  act  approved  June  14, 1880 20,000 

By  act  approved  March  3,  1881 18,000 

By  act  passed  Augusts,  1882 10,000 

By  aotapproved  July  5,  1884 10,000 

Total 123,000 

Revised  estimate  of  cost  of  improvement  from  Breckenridge  to  the  boundary  line, 
not  including  lock  and  dam  at  Goose  Rapids,  $179,310.18. 

Total  amount  expended  to  June  30,  1885  (including  outstanding  liabilities),  is 
$117,428.15. 

Money  statement. 

July,  1, 1884,  amount  available $2,137  39 

Amount  appropriated  by  act  approved  July  5,  1884 10,000  00 

12, 137  39 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUties  July  1,  1884 6.565  54 

July  1, 1885,  amount  available 5,571  85 


'Amount  (estimated)  required  for  completion  of  imnrovement  per  revised 

estimate,  not  including  lock  and  dam  at  Goose  ftapids 56, 310  18 

I  Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30,1887    45, 000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
t     harbor  acts  of  1866  and  1867. 


COMMERCXAL  STATISTICS,  RED  RIVER  OF  THE  NORTH,  BETWEEN  BRECKENRIDGB  AND 

THE  BOUNDARY  LINE,  SEASON  OF  1884. 

There  were  two  steamboat  lines  operating  on  the  river  during  the  season  of  1884, 
the  Grandin  Line,  one  steamboat  (the  Grandin)  and  a  fleet  of  barges,  operating  be- 
tween Fargo,  Dak.,  and  the  head  of  the  Goose  Rapids,  and  the  Red  River  Transporta- 
tion Company,  two  steamboats  and  a  barge  fleet,  the  steamboat  (the  Pluck)  running 
north  and  south  from  Moorhead,  Minn.,  and  the  other  steamboat  (the  U.  W.  Alsop) 
Tuning  north  and  south  from  Grand  Forks,  Dak.  The  following  is  a  statement  of  tne 
Amount  of  freight  moved  by  the  different  lines : 
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*  ORAXDIN  LINE. 

Poandt. 

MerchaDdise  carried  down  river  from  Fargo 247,240 

Wheat  brought  up  river  to  Fargo 25,925,056 

B&rl«y  brought  up  river  to  Fargo 499,156 

RKD  RIVER  TRANSPORTATION  COMPANY. 
STEAMER  PLUCK. 

'  From  points  south  to  Moorhead : 

Wheat 9,074,410 

Wood 1,545,000 

From  points  north  to  Moorhead : 

Wheat 1,695,795 

Wood 3,228,000 

From  Moorhead  to  points  north  and  south : 

Kerchandise 666,750 

STEAMER  H.  W.   ALSOP. 

From  Grand  Forks  north : 

Merchandise 1,401,810 

Wood 3,231,000 

To  Grand  Forks  from  points  north : 

Merchandise 66,455 

Wood 2,394,000 

To  Grand  Forks  from  points  north  and  south : 

Wheat ; 8,116,800 

Total 58,091,472 

RECAPITULATION. 

Qnodin  Line  (operating  above  Goose  Rapids) 26,671,452 

^  River  Transportation  Company  (operating  above  Goose  Rapids) 16, 2('9, 955 

Bed  Rirer  Transportation  Company  (operating  below  Goose  Rapids) 15, 210, 065 

Total i 58,091,472 

OOMPARATIVS  STATEMENT  OF  FREIGHT  CARRIED  FOR  SIX  TEARS. 

Totil  freight  carried  in —  Pounds. 

m 58,091,472 

1883 .'>0, 627, 951 

1885J 63,30:^,629 

19*1 53,114,861 

m 43, 301,. 516 

m 35,718,731 
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COSSTRUCnON   OF   LOCK  AND   DAM   AT  GOOSE   RAPIDS,  ON  THE   RED 
RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA. 

This  proposed  improvement  was  reported  upon,  with  estimate  of  cost, 
December,  1877.  The  object  of  the  work  was  to  overcome  the  fall  at  the 
^orst  obstmction,  near  the  head  of  the  rapids,  so  as  to  connect  with  the 
dredging  improvement  of  the  river  above  and  below  the  rapide.  Bsti- 
ttate(l877)  of  cost,  $219,287.99.  Congress,  by  act  approved  March  3, 
1S81,  appropriated  the  sum  of  $20,000  towards  the  work,  and,  by  act 
Passed  Angnst  2,  1882,  made  another  appropriation  for  it  of  $30,000. 

Thetotai  amount  appropriated  was  considered  too  small  in  propor- 
tnm  to  the  probable  cost  of  the  work  to  warrant  commencing  operations  | 
UOb 
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in  addition,  cost  of  materials  and  labor  had  changed  since  the  date  of 
the  first  estimate,  and  more  detailed  information  in  regard  to  the  rapids 
was  required  than  had  heretofore  been  obtained. 

It  was  deemed  advisable  to  make  a  thorough  and  detailed  survey  of 
the  entire  extent  of  the  rapids,  with  a  view  to  submitting  to  Congress  a 
close  estimate  of  the  cost  of  improvement.  A  survey  was  made  during 
the  season  of  1883,  and  a  report  thereon,  with  maps,  submitted  January 
21, 1884.  This  report  presented  the  cost  of  three  plans  for  improving 
the  rapids,  as  follows : 

First:  Locks  and  dams  at  Buffalo  Neck  and  Isabella  Island $476,378  49 

Dredging 4,750  00 

Total 481,128  49 

Second:  Lock  and  dam  at  Buffalo  Neck 261,378  49 

Dredging... 12.750  00 

Total 274,128  49 

Third :  Dredging  the  bars  on  tbe  rapids  and  utilizing  the  dredged  mate- 

rialfor  dams,  training-walls,  &o 30,000  00 

A  lock  and  dam  on  the  rapids  were  first  suggested  in  the  report  of 
March  4, 1874,  at  which  date  there  had  been  no  experience  in  dredging 
the  obstructions  and  utilizing  the  material,  such  as  was  gained  subse- 
qnently  in  dredging  the  river  above  and  below  the  rapids,  1879-1882. 

The  report  of  January  21,  1884,  also  suggested  for  consideration  the 
advisability  of  rendering  tbe  appropriations  already  made  for  a  lock  and 
dam  available  for  dredging. 

Should,  however,  the  second  plan  of  improvement,  viz,  lock  and  dam 
at  Buffalo  Neck  and  dredging  approaches  thereto,  at  estimated  cost  of 
$274,128.49,  be  ordered,  the  sum  of  $100,000,  in  addition  to  the  amounts 
already  appropriated,  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1887,  in  preliminaries,  excavation,  foundations,  &c. 

Amount  expended  (in  examinations)  to  June  30, 1885,  is  $3,052.35, 
which  also  is  the  total  amount  expended. 

There  are  no  operations  to  report  for  the  year  ending  June  30,  1885. 

The  Red  River  of  the  North  and  it-s  tributaries,  from  their  sources  to  the  interna^ 
tional  boundary  line,  are  wholly  within  the  cuRtoms  district  of  Minnesota,  of  which 
Saint  Vincent  is  the  chief  port  of  entry.  The  collections  at  the  port  of  Saint  Vincent 
and  sub-ports  on  the  international  boundary  line  for  the  calendar  year  ending  Decem- 
ber 31, 1884,  aggregate  $16,000. 

For  commercial  statistics  of  the  Red  River,  see  annual  report  for  im- 
provement of  the  Red  River  of  the  North,  Minnesota  and  Dakota. 

ABSTRACT   OF    APPROPRIATIONS    MADE    FOR    CONSTRUCTION    OF    LOCK  AND   DAM  AT 
GOOSB  RAPIDS,  ON  THB  RED  RIVER  OF  THE  NORTH,  MINNESOTA  AND  DAKOTA. 

By  act  March  3,  1881 $20,000 

By  act  August  2, 1882 30,000 

Total 50,000 

Money  statement, 

July  1, 1884,  amount  available $46,947  65 

July  1,1885,  amount  available 46,947  65 

{Amount  (estimated)  required  for  completion  of  projected  lock  and  dam, 
&c.,  if  ordered  to  be  built 224,128  49 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  100, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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A  A  zo. 

RESERVOIRS  AT  HEADWATERS  OF  MISSISSIPPI  RIVER. 

The  object  of  the  reservoirs  is  to  collect  sarplas  water,  principally 
from  the  precipitation  of  winter,  spring,  and  early  summer,  to  be  sys- 
tematically released,  8oas  to  benefit  navigation  upon  the  reaches  of  the 
several  streams  below  the  dams  and  also  that  of  the  Mississippi  below 
Saint  Paul.  Alleviation  of  floods  in  localities  near  the  proposed  reser- 
voirs expected  to  obtain  to  some  extent,  but  control  of  extended  floods 
or  freshets  covering  long  reaches  not  expected. 

In  order  that  navigation  may  be  benefited  upon  the  Mississippi  above 
the  mouth  of  the  Saint  Croix,  upon  the  Saint  Croix,  the  Chippewa,  and 
the  navigable  reaches  of  the  Wisconsin,  the  system  of  dams  proposed 
for  each  must  be  carried  out,  and  no  benefit  of  consequence  to  the  Mis- 
sissippi below  Lake  Pepin  can  be  predicted  unless  the  entire  system  is 
built.  The  capacities  of  and  supply  to  the  proposed  reservoirs  are  dis- 
cussed in  the  several  reports  upon  reservoir  surveys  of  January  15, 
1879,  December  12,  1879,  January  15, 1880,  and  January  16,  1881.  Ap- 
pendix X,  Part  II,  pages  1457-1459,  Report  of  the  Chief  of  Engineers, 
1883,  contains  a  r6sum^  of  hydrological  observations  and  conclusions 
based  thereon. 

The  project  for  this  work  may  be  said  to  have  been  adopted  in  1880, 
following  an  appropriation  by  Congress  for  the  work,  by  act  approved 
June  14,  1880. 

During  the  fiscal  year  three  dams  were  completed,  creating  reservoirs, 
as  follows : 


Kama. 


WiwMbigosblsh 
Leeeh  Lake 


Date  of  oompletion. 


Aagiul  1884... 
Septf^m  Dor,  1884 
October,  1884... 


Capacity. 


Ouhie/ut. 
40, 000, 000, 000 
22. 000, 000, 000 
3, 000, 000, 000 


Time  required 
to  fill  (aboat). 


26  months. 

2  vears. 

1  to  2  months. 


Those  dams  are  described  in  the  Annual  Report  for  year  ending  June 
30,  1883,  pp.  1455-1450,  Part  U. 

Preliminary  work  upon  the  Pine  River  Reservoir  Dam,  at  the  outlet  of 
Cross  Lake,  Minnesota,  commenced  early  in  1884.  Operations  weremuch 
delayed,  however,  until  January  last,  pending  settlement  of  damages 
to  adjoining  lands  expected  from  operation  of  the  dam.  The  commis- 
sioners appointed  by  the  United  States  district  court  for  the  district 
of  Minnesota  to  condemn  the  lands  rendered  their  report  under  date  of 
December  18,  1884,  and  the  amount  of  their  award  was  paid  to  the  clerk 
of  the  court  January  23, 1885.  This  dam  is  to  be  17^  feet  high,  of  tim- 
ber crib- work,  and  is  more  than  half  completed.  As  in  the  case  of  the 
other  dams,  the  materials  used  are  those  furnished  by  the  countiy  im- 
mediately adjoining.  The  foundations  are  solidly  built,  in  order  that  the 
superstructures  may  eventually  be  replaced  by  masonry-work,  should 
SQcb  be  considered  desirable. 

The  work  npqfi  all  the  dams  has  been  prosecuted  by  day  labor. 

DariDg  the  season  of  1884,  the  completed  reservoir  dams  were  operated 
more  or  less  in  the  interest  of  navigation  of  the  river  between  Aitken 
and  Grand  Rapids,  the  lateness  of  their  completion  precluding  any 
more  extended  test.  During  the  past  winter  the  low-water  discharge 
was  allowed  to  flow.   About  the  1st  of  April  the  flow  was  reduced,  in 
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order  to  collect  water,  uavigation  not  opening  until  about  May  1,  and 
the  river  below  the  dams  receiving  at  the  same  time  the  supply  from 
April  rains.  During  May  water  was  liberated  in  sufficient  quantities 
for  purposes  of  uavigation  below  the  dams,  and  during  June  a  liberal 
supply,  in  excess  of  the  usual  natural  discharge,  was  maintained.  It 
was  expected  tocommence  July  1  to  increase  the  discharge  to  3,000  to  3,500 
cubicfeetper  secondhand  to  main  tanin  thatdischarge  until  about  the  10th 
of  September;  but  an  examination  of  the  river  towards  the  latter  part  of 
June  showing  a  plentiful  supply  of  water  at  and  below  Aitken,  it  was 
deemed  best  to  reduce  the  discharge  from  the  reservoirs,  providing, 
however,  for  the  needs  of  navigation  on  the  river  below  them,  and  to 
defer  further  test  until  later  in  the  summer. 

The  three  completed  dams  had  impounded  by  the  close  of  the  fiscal 
year,  over  and  above  what  was  allowed  to  flow  during  the  fall  and  winter 
months,  and  during  March,  April,  May,  and  June,  24,000,000,000  cubic 
feet  of  water,  a  quantity  which  equaled  expectation  for  that  time.  This 
result  having  been  achieved  once  can  be  achieved  again.  But,  so  far 
as  effects  upon  the  channel  are  concerned  from  the  discharge  of  the 
impounded  water,  it  can  only  be  said  that  the  public  must  not  expect 
from  three  reservoirs  the  same  results  as  from  the  entire  number  con- 
templated. 

Tlie  system  as  originally  reported  upon  provided  for  forty-one  reser- 
voir dams,  in  Minuesota  and  Wisconsin,  at  an  estimated  first  cost 
(omitting  that  of  land,  &c.,  damages,  an  item  that  could  not  be  approxi- 
mated to  in  dollars  and  cents)  of  $  1 ,809,083.50. 

The  reservoirs  have  been  ordered  by  Congress  in  the  interest  of  river 
navigation,  and  they  should  not  be  diverted  from  that  purpose.  Some 
action  of  Congress  bearing  upon  the  full  control  of  the  water  for  navi- 
gation will  undoubtedly  become  necessary  at  an  early  day.  The  drain- 
age area  tributary  to  the  Mississippi  River  at  the  Falls  of  Saint  An- 
thony is  about  20,000  square  miles,  the  river  furnishing  the  means  of 
floating  hundreds  of  millions  of  feet  B.  M.  of  logs  to  market  For  driv- 
ing their  logs  the  lumbermen  construct  dams  upon  the  tributaries  of 
the  Mississippi  in  order  to  accumulate  water  for  flushing.  Some  of  these 
dams  are  permanent  structures,  others  are  temporary.  Their  exact 
number  is  not  known,  but  about  twenty  of  various  sizes  were  reported 
this  spring,  ard  that  number  was  stated  as  being  far  below  the  actual 
number.  One  of  the  dams  impounds  enough  water  at  times  to  repre- 
sent a  discharge  of  800  to  1,000  cubic  feet  of  water  per  second  for  many 
days.  Other  dams  have  equal  or  greater  effect.  The  water  is  impounded 
and  released  at  the  will  of  the  0[)erators,  without  system  other  than  to 
get  the  best  results  for  their  own  drives  of  logs. 

Amount  expended  since  the  project  was  adopted,  including  cost  of 
preliminaries,  ♦503,77C.23.» 

The  balance  from  appropriations  available  July  1, 1885,  will  be  applied 
towards  completion  of  the  Pine  River  Reservoir  Dam  and  dikes,  to  the 
maintenance  of  existing  works,  and  care  of  machinery  and  floating 
property. 

The  sum  of  $140,000,  in  addition  to  the  amount  already  appropriated, 
can  be  expended  during  the  fiscal  year  ending  June  30, 1887,  in  continu- 
ing work  upon  the  system  at  the  headwaters  of  the  Mississippi,  viz,  in 
work  upon  the  proposed  dam  at  Gull  River,  increasing  the  lift  for  the 
Pokegama  Reservoir  (that  being  found  practicable,  and  much  less  ez- 

*  In  this  anioaut  is  not  included  the  sum  of  $15,466.90,  award  to  ladiaus  for  damages. 
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pensive  than  constracting  a  dam  below  the  Yermillion  Elver),  construct- 
ing telegraph  Hues,  and  in  incidental  repairs  to  the  completed  dams. 

The  annaal  cost  of  operating  and  guarding  the  three  completed  dams, 
and  the  one  whose  completion  is  expected  during  the  fiscal  year  1886, 
is  placed  at  $10,(H)0,  and  this  estimate  is  submitted  for  the  fiscal  year 
encling  June  30,  1887,  in  addition  to  that  of  $140,000  submitted  for  con- 
tinning  construction  work. 

The  work  upon  the  dams  during  the  past  fiscal  year  has  been  in  local 
charge  of  Assistant  Engineer  Archibald  Johnson,  assisted  by  A.  O. 
Powell  and  John  Cullen,  assistant  engineers,  all  of  whom  are  deserving 
of  much  credit  for  the  faithfulness  and  zeal  with  which  they  have  dis- 
charged their  duties. 

Mr.  F.  T.  Hampton,  principal  assistant,  also  rendered  valuable  serv- 
ices in  connection  with  these  works,  as  well  as  upon  o.hers. 

Amounts  appropriated  to  date  are: 

Act  approved  Jane  14, 1880 |75,000 

Act  approved  March  3, 1881 150,000 

Act  passed  Angust  2,1^^2 300,000 

Act  approved  Jaly  5, 1884 60,000 

Total 585,000 

Estimated  coet  of  the  Bystem  (omitting  that  of  land,  &c.,  damages) $1, 809, 083  50 

BemainiDg  to  be  appropriated 1, 224^ 083  50 

AllotiueDt  per  letter  from  Office  Chief  of  Engineers,  November  9, 1881.  1*  572  15 

AUotmenI  per  letter  from  Office  Chief  of  Engineers,  January  20, 1882. .  176  00 
Award  to  Indians  for  damages  in  connection  with  the  building  of  Lake 

Winnebigoshish  Dam,  letter  from  Office  Chief  of  Engineers  November 

8,1881 8,393  80 

Award  to  Indians  for  damages  in  connection  with  the  building  of  Leech 

Lake  Dam,  letter  from  OfficeChief  of  Engineers,  January  20,1882 7,073  60 

Allott-*  d  for  meteorological  observations,  borings,  examinations,  &,o,, 

letter  from  Office  ChiefofEngineers,  May  27,  1881 7,500  00 

Money  statement 

Jnly  1, 1884,  atnount  available $106,632  62 

Amoant  appropriated  by  act  approved  July  5,  1884 60,000  00 


•  166,632  63 

Jnly  1, 1885,  amount  expended  during  fiscal  year,  exclusive 

of  oatsUnding liabilities  July  1, 18H4 |76, 717  72 

Jaly  1,1885,  ontsUnding  liabilities 8,691  13 


85, 408  85 


July  1, 1885, amount  available ^81,223  77 


'  Amount  (estimated)  required  for  completion  of  existing  project 1, 224, 083  50 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1887 150,000  00 

To  be  expended  in  construction $140,000  00 

To  be  expended  in  operating  dams 10,000  00 

150,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

harbor  acta  of  1866  and  1867. 

*  If  the  awards  to  Indians  ($15,466.90)  for  damages  have  been,  or  are  to  be,  paid  fh>m 
appropriation  "  Reservoirs  at  headwaters  of  Mississippi  River,"  this  amount  will  re- 
dnce  to  $65,756.H7. 
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A  A  II. 

SURVEYS  FOR  RESERVOIRS  AT  THE  SOURCES  OF  THE  MISSISSIPPI.  8AIST 

CROIX.  CHIPPEWA,  AND  WISCONSIN  RIVERS. 

If  the  reservoir  work  now  began  in  Minnesota  at  the  headwaters  of 
the  Mississippi  River  is  to  extend  to  the  Saint  Groix,  Ohippewa,  and 
Wisconsin  rivers,  it  will  be  necessary,  in  order  to  meet  questions  con- 
stantly arising,  as  well  as  to  be  enabled  to  make  close  estimates  of  cost 
of  dams,  flowage,  &c.,  to  continue  hydrological  observations,  make  bor- 
ings at  proposed  dam-sites,  recontour  some  of  the  sites,  and  work  np 
the  maps,  drawings,  and  estimates. 

The  funds  available  for  these  surveys  in  1878  and  1879  were  not  suffi- 
cient for  thorough  examination  of  all  of  the  region  with  reference  to 
flowage,  so  that  in  estimating  areas  of  land  liable  to  overflow  from 
creation  of  reservoirs  large  margins  were  necessarily  taken  on  the  side 
of  safety.  The  estimated  cost  of  such  examinations  as  are  necessary 
for  one  year  is  $50,000. 

There  having  been  no  appropriation  for  such  work  during  the  past 
fiscal  year,  nothing  was  done  under  this  head. 


1 


Money  statement 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  $50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


APPENDIX  BB. 


mPROyEMEKT  OF  TENNESSEE  AND  CUMBERLAND  RIVERS,  AND  OF  GEE- 
TAIN  RIVERS  IN  EASTERN  TENNESSEE,  QEORGIA,  AND  KENTUCKY. 


REPORT  OF  MAJOR  WILLIAM  R.  KINO,  CORPS  OF  ENGINEERS^  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1885,  WITB  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  Tenneaaee  River. 
8.  Camberland  River. 

3.  Hiswassee  River. 

4.  French  Broad  River,  Tenneasee. 

5.  Clinch  River,  Tenoetisee. 


6.  Duck  River,  Tennessee.    , 

7.  Uaney  Fork  River,  Tennessee. 

8.  Little  Tennessee  River,  Tennessee. 

9.  South  Fork  Cumberland  River,  Ken- 

tucky. 


EXAMINATIONS  AND  SURVEYS. 


10.  Elk  River,  Tennessee. 

11.  Little  River,  Kentucky. 

13.  Condition  of  the  Cumberland  River 
above  the  mouth  of  the  Jellico,  in 
Kent. 


13.  Holston  River,  Tennessee. 

14.  Extension  of  the  survey  of  Caney 

Fork  River  to  Frank's  Ferry,  Ten- 
nessee. 


United  States  Engineer  Office, 

Chattanooga^  Tenn.^  July  30,  1885. 

General:  I  have  the  honor  to  submit  herewith  annual  report  on  the 
works  under  my  charge  for  the  fiscal  year  ending  June  30, 1885. 
Very  respectfuUy,  your  obedient  servant, 

W.  E.  Kino 
Chief  of  Engineers,  IT.  S.  A.  Major  of  JEngineera, 


6  B 


I. 


improvement  of  TENNESSEE  RIVER. 
I. — ABOVE  CHATTANOOGA. 

From  Chattanooga  to  Knoxville,  a  distance  of  189  miles,  the  Tennessee 
Biver  is  navigable  during  the  greater  part  of  the  year,  and  tbe  object 
of  the  present  plan  of  improvement  was  to  remove  obstructions  and 
deepen  the  channel  at  shoal  places,  so  as  to  obtain  a  depth  of  at  least  3 
feet  at  low  water. 

"Examinations  made  in  1830  and  1872  show  that  by  the  removal  of 
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twenty-nine  obstractions  a  channel  conld  be  secured  that  would  answer 
all  the  purposes  of  navigation. 

The  obstruction*  consist  chiefly  of  reefs  of  rock,  with  occasional 
shoals  of  sand  anH  gravel,  and  the  method  of  improvement  consists  in 
blasting  a  channel  through  the  reefs,  and  building  stone  wing-dams  to 
contract  the  channel  and  cause  it  to  scour  deeper  or^to  become  deeper 
by  the  additional  volume  of  water  thrown  into  it. 

Nearly  all  of  these  obstructions  have  been  more  or  less  improved; 
many  of  them  entirely  removed,  and  others  reduced  to  secondary  im- 
portance as  obstructions. 

The  n  gimen  of  the  river  is  practically  permanent,  but  little  change 
having  occurred  in  the  past  fifty  years,  and  as  th^  rock  excavations, 
stone  dams,  &c.,  are  but  little  affected  by  the  elements,  there  being  no 
ice  to  contend  with,  the  improvement  once  made  is  practically  perma- 
nent. Where  any  damage  has  occurred  to  the  dams  it  has  generally 
been  traced  to  causes  which  can  be  avoided  in  future,  or  to  the  wanton 
acts  of  parties  who  made  gaps  in  some  of  the  larger  dauis  to  shorten 
the  distance  over  which  they  were  moving  boats. 

The  annu&l  appropriations  for  several  years  have  been  so  small  that 
but  little  work  could  be  done,  and  the  cost  of  what  wa6  done  has,  for 
the  same  reason,  been  greater  than  it  should  have  been. 

Active  operations  were  resumed  at  Chota  Shoals,  a  few  miles  below 
Enoxville,  soon  after  the  appropriation  of  July  5,  1884,  became  availa- 
ble, and  continued  at  these  shoals,  William's  Island  Shoals,  Lyon's 
Shoals,  Enoxville,  and  Baker's  Shoals  until  the  funds  were  practically 
exhausted,  about  October  15,  1884. 

The  following  are  the  quantities  of  work  done  during  the  working 
season,  viz: 

Cable  jwda. 

Solid  rock  blasted  from  channel 195 

Bowlders  and  loose  rock  from  channel 330 

Gravel  from  channel ' 1,261 

Rock  placed  in  riprap  dams 79S 

Knmber. 

Snags  removed  from  channel 19 

Overhanging  trees  oat 15 

The  work  was  continued  under  the  local  charge  of  Mr.  B.  B.  Thacher, 
superintendent,  and  was  carried  on  by  hired  labor. 

Nine  steamers,  having  a  tonnage  of  from  100  to  200  tons  each,  navi- 
gate the  river  between  Knoxville  and  Chattanooga,  carrying  large  quau- 
tities  of  coal,  iron  ore,  limestone — for  iron  smelting  and  building — graiOi 
lumber,  logs,  and  miscellaneous  freight. 

The  following  report  of  trade  is  made  by  merchants  as  a  part  of  the 
commerce  of  this  section  of  the  river: 

Iron  ore 4. tons..  68,990 

Limestone do...  20,000 

Grain bushels..  345,000 

Wood cords..  2,500 

Tan-bark do  ..  500 

Coal bushels..  125,000 

LoKS feetB.M..     14,300,000 

Miscellaneous  merchandise tons. .  20, 800 

The  estimate  for  improving  the  Tennessee  River  above  Chattanooga $300,000  00 

Amount  appropriated |i218,r)00  00 

Amount  expended $218,350  36 
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Money  statement 

July  1,1884,  smonnt  available $91  55 

Amoimt  appropriated  by  act  approved  July  5,  1884 3, 000  00^ 

3,091  55 
Joly  1, 1885,  amoant  expended  dnring  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $2,894  80 

Jnljl,  1885,  outstanding  liabilities 47  11 

2.941  91 

Jn]yl.  1885,  amount  available 149  64 

{Amount  (estimated)  required  for  completion  of  existing  project 81, 500  00 
Amonutthat  can  be  protitably  expended  in  tiscal  year  ending  June  30, 1887    30,000  00 
Sobniitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acU  of  1866  and  1867. 


11. — ^BELOW  CHATTANOOaA. 

This  portion  of  the  Tennessee  River  from  Chattanooga  to  Padncah, 
456  miles  in  length,  is  now  navigable,  excepting  at  the  Muscle  Sfioals, 
where  about  23  miles  of  obstructions  are  in  process  of  removal.  The 
completion  of  this  work  will  connect  367  miles  of  navigable  water  in 
thetennessee  above  Muscle  Shoals  (besides  hundreds  of  miles  in  its  nav- 
igable tribataries),  with  252  miles  of  river  below  Muscle  Shoals,  and 
thence  with  the  entire  Mississippi  system. 

The  following  extracts  from  former  annual  reports  give  historical 
£kets  relating  to  this  improvement  and  its  present  condition : 

Asearlj  as  1824  Mr.  Calhoun,  then  Secretary  of  War,  mentioned  the  canal  around 
Kaiele  Shoals  ae  third  in  rank  among  the  proposed  improvements  of  national  impor- 
tftDce.  In  1828  surveys  were  made  with  a  view  to  building  a  canal  around  the  Mus- 
cle Shoals,  and  Congress  donated  400,000  acres  of  land  to  the  State  of  Alabama  for 
boilding  it,  but  the  canal  was  never  properly  completed  and  went  into  disuse  soon 
ifler  it  was  opened. 

In  1867  an  examination  of  the  river  from  Chattanooga  to  Paduoah  was  made,  and 
in  1672  an  instrumental  survey  of  the  Muscle  Shoals  was  completed,  upon  which  the 
present  project  for  the  improvement  was  based,  modified,  however,  by  a  resurvey  of 
the  Elk  River  Division  in  1877. 

The  existing  project  consists  in  enlarging  and  rebuilding  the  old  canal,  14^  miles 
long,  aronnd  Big  Muscle  Shoals;  extending  the  improvement  around  the  Elk  River 
Sboais,  about  8  miles,  and  Little  Muscle  Slioals,  5  miles  long,  and  iu  removing  a  num- 
ber of  minor  obstructions  in  the  navigable  portions  of  the  river,  both  above  and  be- 
low these  great  obstructions.  For  this  purpose  the  estimates  were  $4,133,000,  and 
with  annual  appropriations  of  even  one-half  of  the  amounts  of  the  estimat>eH  the  river 
would  now  be  navigable,  and  the  commerce  of  North  Alabama  and  East  Teunessee 
would  be  Joined  to  that  of  the  Mississippi  Valley. 

The  appropriations  have,  however,  been  less'  than  one  third  of  what  could  have 
been  profitably  expended,  and  the  period  of  completion  has  consequently  been  de- 
layed for  several  years. 

The  entire  chain  of  obstructions,  from  deep  water  at  Florence  to  deep  water  near 
Brown's  Ferry,  is  36  miles  long,  of  which  8  miles  require  no  improvement,  and  of  the 
balance  16  miles  are  overcome  by  canal  alongside  the  river,  and  12  miles  have  been 
improved  by  building  wing-dams  and  heav>'  retainiug-walis  of  stone  and  by  blasting 
a  ebannfl  from  the  solid  rtick  of  the  river-bed. 

This  last  operation,  which  is  practically  completed,  was  done  by  means  of  temporary 
dams,  which  were  so  located  as  to  divert  the  river  from  the  channel  to  be  worked  in, 
ud  by  coffer>dams,  which  inclosed  successive  portions  of  the  river  bed,  so  that  they 
coold  be  pumped  out,  Hud  the  rock  thus  exposed  was  blasted  out  with  nearly  the 
tttue  facility  as  if  it  bad  been  upon  dry  land.  In  this  manner  about  2^  miles  of  ohau- 
oel  were  blasted  oat,  involving  the  removal  of  over  100,000  cubic  yards  of  i-ock,  the 
improved  channel  thus  formed  being  smooth  and  uniform  in  cross-section  110  to  120 
ftet  wide  and  3  feet  deep  at  extreme  low  water.  This  work  required  over  4,500  linear 
faet  of  temporary  dam  and  14,000  feet  of  cofier-dam. 
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P^The  permaDoiit  stone  dams  completed  aggregate  about  3  milee  in  lenf^,  and  con- 
tain oyer  80,000  cable  yards  of  stone.  With  some  extensions  and  additions  to  these, 
which  can  be  made  at  almost  any  stage  of  the  river,  but  which  will  not  be  absolutely 
tieeded  excepting  daring  the  low- water  season,  the  12  miles  of  open  channel  improve- 
ment will  be  completed. 

The  16  miles  of  canal  is  also  well  advanced  towards  completion,  and  was  never  in 
better  condition  for  rapid  and  economical  work  than  at  present.    *    *    * 

The  canal  consists  or  14^  miles  of  old  canal,  which  is  being  rebuilt,  and  1^  miles  of 
new  canal  on  the  Elk  River  Division.  The  latter  requires  two  locks,  one  having  a 
12-foot  lift  and  the  other  from  5  to  10  feet,  according  to  the  stage  of  wat«r  in  the 
river. 

The  masonry  of  one  of  these  locks  is  completed,  and  is  ready  for  the 
gates ;  the  foundation  pit  of  the  other  has  been  excavated  and  the 
masonry  is  beiog  laid. 

Twenty-five  acres  of  heavy  timber  have  been  cleared  from  the  land 
upon  which  the  canal  is  located,  and  several  acres  of  drift- wood,  snags, 
saw-logs,  &c.,  have  been  removed  from  that  part  of  the  river  to  be  used 
as  a  boating  channel. 

On  the  old  canal  work  is  still  further  advanced.  The  entire  length 
of  the  canal  lias  been  cleared  of  the  heavy  timber  which  had  grown  up 
since  .the  old  canal  was  abandoned,  and  about  nine-tenths  of  the  cansJ 
trunk  has  b^en  enlarged,  deepened,  and  straightened,  these  operations 
requiring  the  removal  of  678,337  cubic  yards  of  earth  and  91,358  cubic 
yards  of  solid  rock.  The  upper  end  of  the  canal  has  been  extended 
through  solid  rock  out  to  the  deep  water  in  the  river  by  means  of  coffer- 
dams, and  a  large  embankment  of  excavated  rock  has  been  extended 
some  800  feet  into  the  river  to  form  a  safe  entrance  to  the  canal. 

The  seventeen  old  locks,  which  were  only  32  feet  wide  and  118  feet 
long,  have  been  replaced  by  nine  new  locks,  60  feet  wide  and  300  feet 
between  gates.  These  locks  have  a  greater  aggregate  lift  than  the  orig- 
inal locks,  namely,  84  feet  normal  lift  and  an  extreme  lift  of  94  feet 
The  entire  masonry  of  these  nine  locks  is  completed  and  they  are  ready 
for  the  gates,  which  are  in  course  of  construction,  and  are  being  placed 
in  position  as  rapidly  as  possible.  Twelve  of  these  gates  have  been 
built  at  Chattanooga  during  the  year  and  shipped  to  the  work.  At 
the  present  date  both  the  upper  and  lower  gates  of  Lock  No.  1  are 
completed  and  in  position,  and  the  heel  posts  of  the  lower  gates  are  fitted 
to  the  hollow  quoins;  the  upper  gates  of  Lock  No.  3  are  completed  and 
in  position.    None  of  the  gates  are  as  yet  anchored  to  the  masonry. 

The  piers  and  abutments  of  the  Shoal  Creek  Aqueduct,  twenty-seven 
in  number,  are  completed.  They  are  each  75  feet  long  and  average  11 
feet  in  height.  During  theyear  a  permanent  bridge  was  built  upon  these 
piers.  This  bridge  carries  a  railroad  track,  which  is  uned  for  construction 
purposes,  and  is  eventually  to  be  used  in  operating  the  canal.  The  iron 
beams  for  the  trunk  of  the  aqueduct  are  on  hand;  they  are  of  the  I 
pattern,  17f  inches  deep,  and  average  32  feet  in  length;  their  total 
weight  is  about  600  tons.  As  beams  of  sufficient  size  are  not  made  in 
this,  country,  they  were  procured  in  Belgium. 

At  Biuewater  Creek  a  permanent  bridge  is  also  built,  having  seven 
piers  and  two  abutments.  All  the  masonry  has  cut  beds  and  joints,  and 
was  laid  in  hydraulic  cement.  These  piers  are  grooved  at  the  sides  to 
receive  the  sections  of  a  permanent  dam  to  be  thrown  across  the  creek 
when  the  canal  is  ready  for  filling.  This  bridge  also  carries  a  railroad 
track. 

.  The  piers  and  abutments  of  a  similar  bridge  are  in  course  of  construc- 
tion at  Six  Mile  Creek ;  and  at  Second  Creek  abutments  of  a  similar  de- 
scription, and  for  the  same  purpose,  have  been  completed.    At  Douglass 
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Branch,  a  stone  waste  weir,  60  feet  long,  and  carrying  also  a  railroad 
bridge,  has  been  bailt. 

TheconBtruction  railroad  now  extends  the  entire  length  of  the  canaly 
aod  is  in  good  working  order. 

During  the  year  a  heavy  embankment,  above  Lock  No.  7,  has  been 
oomplet^,  excepting  a  short  section  near  Six  Mile  Gre«*k,  and  some 
heavy  masonry,  in  the  shape  of  wing- walls  at  the  aqnednct  abutments, 
retaining  walls  near  Locks  Nos.  7  and  9. 

Mfuele  Shoals  Division. — During  the  year  the  work  on  this  division 
bis  been  carried  on  nnder  the  local  charge  of  Assistant  Engineer  Bob- 
ert  Hooke,  with  an  average  force  of  184  men. 

The  following  table  shows  the  principal  items  of  work  done  during 
the  year,  the  total  quantities  of  work  done  up  to  the  30th  of  June,  1884, 
and  the  total  quantities  to  June  30, 1885 : 


Itoms  of  work  done. 


JvthnttTatioii,  Inelnding  sand  and  gnrel 

W-roek  ezcaTation 

I'MM  roek  and  hard  pan,  inclading  old  looks  and  slope 

*»Il  removed 

pUDki&en  t 

8[oB«  cofc,  eat  stone 

wMecnt,  rock  face 

«iMnry  laid : 

Cat  ftone 

Sock  face 

Robbie  

grabble,  inelnding  slope  wall 

||«ie  ^asrried 

wf^fflf  quarries 

%ap,  in  dams  and  embankments 


1876-1884. 


Ouitie  yards. 
713,345 
117, 766 

41,709 

361.083 

10,581 

3,103 

IS.  018 
0,752 

28,426 
4,783 

26.236 
4,670 

80.322 


1884-1886. 


Oubieyardt. 
52,314 
3,358 

8,985 
82,600 
890.8 
212.4 

106.2 
73.5 

591.8 
4.286  2 
2,791 
5,117 

870 


Total, 
1875-188S. 


Ouhie  yards. 
765,659 
121, 128 

45,764 
444,583 
11,471.8 
3,815.4 

13, 124. 8 
9.825.5 

29, 017. 8 
9.060.2 

29.027 
9,787 

30,692 


In  additiou'to  the  above,  much  work  of  a  miscellaneous  character  has 
been  done  in  repairing  and  rebuilding  railroad  track  and  trestle  work, 
ffiacbinery,  bnildings,  boats,  &c.,  boating  stone,  irtm,  and  other  build- 
ing materials  and  supplies. 

The  percentai^e  of  the  entire  work  completed  on  June  30, 1884 75 

AnddmiDg  the  fiscal  year  1884  and  1885 06 

Total  percentage  done  np  to  June  30,  1885 61 

Elk  River  Division, — In  charge  of  W.  A.  Toms,  assistant  engineer, 
with  an  average  force  of  ninety  men. 
The  following  are  the  principal  items  of  work  done: 

Earth  excavation : cubic  yards. .  23, 941 

8olid-rock  excavation do 3,073 

Embankment do ... .  6, 161 

Masonry  laid : 

Cut  stone do 829 

Rock  face do...  798 

Rnbble do....  3,313 

Dry  rubble do 1, 125 

Stone  quarried 4, 888 

Stripping  quarries  (used  as  lining  to  permanent  dam)   cubic  yards. .  4, 618 

Crib-dam linear  feet . .  735 

Stonn  cut : 

HoU'tw  quoins number..  41 

Cut  stone cubic  yards..  118.5 

Bedded  first  course linear  feet..  17J^ 

Stone  in  dams cubic  yards..  3,266 
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Miscellaneous — Large  quantities  of  cement,  iron,  iron  lock-gates,  tools, 
provisions,  and  sup])lies  were  boated  from  Decatur  to  Milton's  Bluff 
and  thence  to  Lock  No  1. 

The  amount  available,  and  that  herein  estimated  for,  can  be  applied  to 
the  completion  of  the  work  at  Muscle  Shoals  and  to  the  improvement 
of  minor  obstructions  between  Chattanooga  and  Paducah,  as  provided 
for  in  the  approved  project. 

It  is  especially  desirable  at  this  tim«  that  a  liberal  appropriation  be 
made,  so  that  the  work  already  done  can  be  utilized,  as  I  confidently 
believe  it  can  be  by  the  opening  of  the  Muscle  Shoals  Canal.  Even  if 
the  latter,  w^hichis  now  an  absolute  barrier  to  navigation,  is  not  abso- 
lutely finished,  itcan  be  put  in  navigable  condition,  and,  with  a  sufficient 
appropriation,  work  at  several  of  the  smaller  obstructions  can  be  carried 
on  advantageously  in  connection  with  the  main  work. 

Five  steamboats  navigate  theriverbetween  Chattanooga  and  Decatur, 
and  I  have  not  been  able  to  obtain  an  estimate  of  the  freight  carried. 
Two  of  these  boats  run  regularly  during  the  greater  part  of  the  year, 
and  one  runs  to  Milton's  Blufif,  thus  utilizing  5  miles  of  new  channel  on 
the  Elk  River  Shoals  Division. 

The  Evansville,  Paducah  and  Tennessee  RiverPacket  Company  runs 
several  steamboats  on  the  river  below  Florence,  Ala.,  but  no  commer- 
cial statistics  have  been  received  for  the  year  just  ended. 

Estimate  of  cost  of  improving  Tennessee  River : 

River  below  Chattanooga $4,133,000  00 

Amount  appropriated 2, 695, 500  00 

Amount  expended 2,574,993  72 

Money  statement 

Amount  appropriated  by  act  approved  Julv  5,  1884 $350,000  00 

July  1, 1885,  amount  expended  during  tiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1884 $215,372  67 

July  1, 1885,  outstanding  liabilities 14,121  05 

229,493  72 

July  1,1885,  amount  available 120,506  28 


(Amount  (estimated)  required  for  completion  of  existing  project 1,437,500  00 
Amount  that  can  be  profitably  exdended  in  fiscal  year  ending  June 
30,  1887 550,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867.                               ■    . 


DESCRIPTTON  OF  APPLIANCES  USED  ON  THIS  WORK. 
SHEET  I. — STEAM-EXCAVATOR. 

This  machine  was  designed  for  use  at  Elk  River  Shoals,  where,  in  excavating  the 
canal  100  feet  wide  and  out  a  few  feet  below  the  natural  surface,  ordinary  scrapers 
could  be  used  to  advantage,  and  it  was  thought  that  steam-power  could  be  econom- 
ically substituted  for  animal  power. 

The  driving-machine  cousists  of  a  small  steam  hoisting-engine  (not  shown  in  the 
drawing),  placed  npon  a  car  and  connected  by  a  belt  and  gearing  with  the  chain  bar- 
rels, around  which  passes  an  endless  chain  for  transmitting  the  power  of  the  motor 
to  the  scrapers.  The  car  is  placed  upon  a  movable  track,  which  can  be  shifted  alone 
as  the  work  progresses,  the  car  itself  being  moved  along  a  few  feet  at  a  time  and 
blocked  firmly,  so  as  not  to  be  pulled  over  by  a  strain  npon  the  chain. 

The  chain  passes  around  pulleys  at  the  opposite  side  of  the  canal,  these  pulleys  be- 
ing secured  to  a  car  like  that  already  described,  but  loaded  with  stone  to  give  it  the 
requisite  stability. 

The  main  chain  is  about  250  feet  long,  and  made  of  f-inch  iron.    The  branch 
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ohains,  connecting  with  the  scrapers  and  plow,  are  about  15  feet  long,  and  are  made 
of  i-ineh  iron. 

The  chain-barrels  are  provided  with  flanges  and  zigzag  lugs  to  prevent  slipping, 
ud  their  axles  are  inclined  to  the  front  in  such- a  way  that  the  chain,  although  sag- 
ging very  considerably  in  the  middle,  will  draw  nearly  parallel  with  the  plane  of  the 
grooTcs.  This  allows  the  main  chain  to  keep  the  grooves,  while  the  branch  chains, 
when  they  reach  the  pulleys,  draw  at  such  au  oblique  angle  as  to  fall  below  the 
flanges,  and  thus  avoid  winding  around  the  wheels. 

Some  trouble  was  experienced  in  the  trials  of  this  machine  from  the  tendency  of 
the  main  chains  to  twist  over  and  over  and  wind  up  the  branch  chains  so  that  they 
wonld  not  pa$)8  freely  aronnd  the  chain-barrels;  but  this  was  overcome  by  placing  a 
iwivel  at  the  Junction  of  the  branches  with  the  main  chain. 

The  failure  of  the  appropriation  bill  made  it  impracticable  to  use  this  machine  on 
the  work  during  the  past  season,  but  the  experimental  trials  seem  to  indicate  that  it 
ii perfectly  practicable,  and  with  one  plow  aud  live  or  six  scrapers  it  is  probable  that 
1  large  amount  of  work  can  be  done  with  it  in  localities  suited  to  it«  operations. 

It  is  expect-ed  that  two  or  three  men  can  fill  the  scrapers  as  they  come  along,  and 
others  can  dump  them  when  they  reach  the  embankment. 

SHEET  II. — ^PORTABLE  DltlLLS  FOR  SHOAL  CREEK  AQUEDUCT. 

In  riveting  the  bottom  plates  to  the  girders  of  the  Shoal  Creek  Aqueduct  a  very 
large  nnmber  of  holes  will  have  to  be  drilled,  and  for  accurate  work  it  is  desirable 
that  they  should  be  drilled  in  position.  To  facilitaTe  this  operation,  two  batteries  of 
fire  drills  each  have  been  made,  as  shown  by  the  engraving.  The  bed-plate  slides 
aloDg  the  apper  flange  of  the  girder,  and  the  drills  are  driven  by  a  small  steam-engine 
that  can  be  moved  along  on  a  light  car  and  kept  opposite  the  pulleys,  to  which  the 
engine  will  be  attached  by  a  3-inch  belt. 

The  drills  can  be  fed  together  or  separately,  and  in  drilling  holes  less  than  4  inches 
apart  they  will  be  adjusted  so  as  to  drill  alternate  holes  in  succession,  for  which  pur- 
pose the  positions  of  the  drills  on  the  bed-plate  can  be  changed  as  may  be  required. 

SHEET  III.— ROCK-DRILL  FRAME. 

This  machine  was  intended  for  mounting  an  ordinary  steam-drill  so  as  to  drill  deep 
holes  in  the  masonry,  and  consists  of  a  light  iron  frame  of  angle-iron,  like  the  guides 
of aa  ordinary  pile-driver,  mounted  on  two  wheels  for  convenience  in  moving  from 
place  to  place. 

The  frame,  when  in  nse,  rests  on  the  three  large  set-screws,  and  the  weight  of  the 
M  and  cylinder  is  counterpoised,  so  that  by  loosening  thefour  handnuta,  shown  on 
the  front  of  the  frame,  the  cylinder  can  be  raised  or  lowered  at  pleasure.  This  allows 
a  long  drill  to  be  used  conveniently.  The  whole  affair  is  steady  and  compact,  and 
^«ejiindrical  holes  are  drilled  rapidly  and  easily. 

SHEET  IV. — CULVERT-VALVE  FOR  CANAL  LOCKS. 

Thia  valve  consists  of  a  wooden  shield  to  cover  the  opening  in  the  masonry,  but  mov* 
™jopon  four  cast-iron  wheels,  so  as  to  avoid  the  excessive  friction  encountered  when 
oniinary  slide-gates  are  operated  under  heavy  pressure.  In  order  that  the  gate  may 
no^e  freely,  it  has  about  a  quarter  of  an  inch  clearance  all  aronnd,  excepting  that 
uiin  plates  of  steel  cover  the  openings  and  slide  under  the  slight  pressure  due  to  their 
small  sarface. 

The  main  fluid  pressure  is  carried  by  the  wheels,  and  the  valve  is  operated  by  man- 
power applied  to  the  hand-wheel,  shown  at  the  top  of  the  lock-wall,  which  turns  an 
eodlessocrew  working  in  a  rack  bolted  to  the  back  of  the  valve. 

From  such  experiments  as  could  be  made  with  two  of  these  valves,  already  built, 
^^feiigood  reason  to  expect  that  they  will  answer  the  purpose  in  all  respect's,  aud 
wi^y  cost  only  about  $i)5  each  when  ready  to  put  in  place,  or  one-tenth  part  of  what  I 
jnderstand  is  the  cost  of  iron  *'  stoney  "  valves  for  the  same  sized  openings.  They  can 
he  taken  ont  and  replaced  readily,  and  there  appears  to  be  no  trouble  in  making  and 
keeping  the  joints  tight-  enough  for  all  practical  purposes,  while  the  combination  of 
timher  and  iron  is  so  nearly  of  the  same  specific  gravity  as  water  that  no  counterpoise 
»«  needed. 

Some  parts  of  the  timlwr  will  doubtless  have  to  be  replaced  every  eight  or  ten 
y^rs,  bat  this  can  be  easily  done,  and  the  greater  part  of  the  wood-work  will  be  en- 
tirely under  water,  aud  will  last  nearly  as  long  as  iron  would  under  the  same  condi- 
tions. 

SHEET  V. — SUSPENDING  FRAME  FOR  LOCK    GATES. 

This  drawing  shows  the  general  arrangement  for  suspending  the  iron  lock-gates, 
u  order  to  bring  the  point  of  suspension  directly  over  the  fixed  axis  of  the  lieel-pottt,  a 
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cast-iron  irame,  shaped  like  the  letter  A,  is  placed  upon  the  lock- wall  aod  firmly  secured 
in  its  position  by  bolting  to  the  coping  and  by  two  2^  inch  rods  securely  anchored  to  the 
bed-rock  and  to  the  masonry.  A  rod  of  like  diameter  also  connects  the  top  of  the  A-frame 
with  the  top  of  the  gate,  tne  upper  end  of  this  last  rod  being  attached  to  the  top  of  a 
steel  pintle,  5^  inches  in  diameter  and  5  feet  long,  which  turns  freely  in  the  top  of  the 
frame,  and  rents  upon  a  hardened  steel  step,  which  takes  the  entire  vertical  strain. 
It  is  also  possible,  if  it  should  be  found  desirable  to  do  so,  to  connect  the  pintle  with 
the  top  of  the  heel-post  by  means  of  a  turn-buckle  so  arranged  that  any  required 
portion  of  the  weight  that  ordinarily  comes  upon  the  pivot  at  the  bottom  6f  the  heel- 
post  may  be  transferred  to  the  pintle  above.  The  advantage  of  this  would  be  that  the 
weight  would  then  come  upon  a  small  polished  steel  bearing,  always  accessible,  and 
which  could  be  oiled  as  often  as  desired,  instead  of  coming  upon  the  large  cliilled-iron 
pivot,  which,  being  always  under  water,  would  be  liable  to  rust  ana  grit  from  the 
muddy  water. 

The  top  of  the  heel-post  is  secured  by  a  collar  of  1^  by  Cinches  wrought  iron,  bolted 
and  keyed  to  a  strong  cast-iron  plate,  which  is  strapped  and  bolted  firmly  by  nine  If- 
inch  bolts,  extending  5  feet  deep  into  the  masonry.  In  order  to  divide  the  weight  of 
the  gate  equitably  between  these  two  Independent  sets  of  supports,  either  of  which 
could  hold  the  entire  weight  by  itself,  a  strong  spiral  spring  is  inHcrted  in  the  yoke 
which  connects  the  top  of  the  pintle  with  the  rod  attached  to  the  gate. 

The  advantage  expected  from  this  arrangement  is  that  tho  entire  system  is  aceessi- 
ble  and  adjustable,  that  the  parts  are  strong  and  simple,  and  friction  will  be  reduced 
to  a  mere  fraction  of  what  is  encountered  in  the  track  and  roller  system  or  in  most 
other  forms  of  suspension. 

SHEET  VI. — SHOAL  CREEK  AQUEDUCT. 

This  aqueduct  consists  of  twenty-six  spans,  about  30  feet  clear  space,  giving  an  en- 
tire length  of  858  feet,  with  a  width  of  60  feet  at  the  water  line,  a  depm  of  5  feet  in 
the  clear,  and  6^  feet  to  bottom  of  canal-trunk. 

The  piers  and  abutments,  which  are  of  stone,  have  been  built  for  some  time,  and 
the  superstructure  is  now  in  progress. 

The  girders  are  17f  inches  deep,  excepting  the  top  lioe,  which  are  15  inches,  and  it 
required  five  hundred  and  forty-six  of  the  former  and  fifty-two  of  the  latter.  The 
plates  are  to  be  ^inch  steel,  in  single  lengths  of  over  30  feet,  and  from  3  to  5  feet  in 
width. 

The  bottom  plates  are  curved  Hlightly  upward  along  the  edges  to  fit  the  flangea  of 
the  girders,  and  rest  for  about  half  of  their  widths  upon  the  top  of  the  walls. 

It  IS  proposed  to  connect  the  spans  in  pairs,  so  that  the  expansion  will  take  place 
only  on  alternate  piers,  and  thus  allow  a  rigid  connection  at  every  other  pier,  so  as  to 
prevent  the  ''creeping''  of  the  iron-work  on  the  masonry.  The  amount  of  expan- 
sion will  be  very  small — only  about  an  eighth  of  an  inch  to  the  span — ^and  in  a  direc- 
tion across  the  aqueduct  it  ^^iil  be  allowed  for  by  a  slight  change  in  the  curvature 
of  the  plates,  as  already  described. 

The  aqueduct  piers  carry  also  a  railway  bridge  of  trussed  girders,  as  shown  in  the 
drawing.  The  trusses  are  formed  of  9-inch  I  beams  and  l^-iuch  suspension  rods  se- 
cured to  the  ends  of  the  beams  by  flat  shoes  riveted  to  the  bottom  flange,  the  struts 
being  of  cast-iron  and  triangular  in  form,  so  as  to  give  a  broad  bearing  at  the  top 
where  they  are  secured  to  the  beams. 

SHEET  YII. — STEAMER  ELK. 

This  little  steam-scow  is  the  type  of  a  very  useful  and  economical  kind  of  light- 
draught  tow-boat,  several  of  which  have  been  built  and  employed  on  the  river  im- 
provements in  this  district. 

The  dimensions  of  the  boat  and  machinery  are  given  on  the  drawing,  and  I  believe 
her  performance  in  towing  barges  will  equal  any  light-draught  steamer  of  her  size 
and  co8t  in  these  waters. 

The  boiler  is  of  the  ordinary  locomotive  pattern,  and  the  engine  is  a  Lidgerwood 
hoisting  engine,  the  shaft  of  the  boat  taking  the  place  of  the  axis  of  the  winding- 
drum,  and  a  light  frame  of  angle-iron  and  wood  being  substituted  for  the  usual  caat- 
iron  bed-plate. 

The  engine  makes  about  four  and  one-half  revolutions  to  one  of  the  main  shaft, 
which  gives  a  piston  speed  equal  to  that  of  direct  connected  engines  with  45  inches 
stroke. 

The  entire  cost  of  the  boat,  including  engine  and  boiler,  in  running  order,  wae 
$2,000,  but  the  boiler  was  not  bought  for  this  special  use,  and  in  other  cases  the  en- 
gines also  have  been  '^picked  up''  from  the  stock  on  hand,  bought  for  other  purposes 
but  no  longer  needed. 
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BHXBT  YUI. — ^BXPBBIMXNTS  WITH  SCREW-THRBAD8  AND  NUTS. 

Id  my  laAt  report  I  gave  an  aooonnt  of  some  experiments  showing  that  the  standard 
nies  of  screw-threads  are  mach  too  coarse,  and  that  there  is  a  great  waste  of  metal 
in  bolt  beads  and  nuts.  These  results  showed  that  for  a  l^-inch  bolt  twelve  threads 
to  the  inch  gave  nearly  20  per  cent,  ^eater  strength  than  six  threads,  the  standard 
Domber,  and  I  stated  that  ''it  is  quite  probable  that  even  finer  threads  than  those 
tested,  say  sixteen  or  eighteen  to  the  inch,  would  give  better  results." 

As  it  requires  over  4,000  of  these  bolts  for  the  lock-gates,  I  have  recently  tested  the 
niAtter  still  further,  and  find  as  predicted  that  18  threads  to  the  inch  gives  decidedly 
greater  strength  than  12  threads,  and  for  some  [jurposes  it  might  be  desirable  to  so 
to  that  extent  in  the  reform,  but  other  considerations  besides  strength  will  probably 
limit  the  number  to  about  double  tiie  number  required  by  the  preseut  tables. 

lo  these  latest  tests  three  pairs  of  bolts  were  made,  one  pair  having  6  threads  one  12 
threads,  and  one  pair  18  threads  to  the  inch,  but  in  all  other  respects  the  bolts  were  as 
nearly  alike  as  it  was  possible  to  make  them.  They  were  turned  from  bar-iron,  If  by 
{inches  square  (see  Fig.  5),  so  that  no  forging  was  required. 

The  results  were  still  more  favorable  for  the  fine  thread,  for  when  broken  in  a  hy- 
drostatic press  not  a  single  nut  showed  signs  of  weakness,  and  the  bolts  with  l8 
threads  to  the  inch  showed  unmistakably  that  they  were  stronger  than  the  others,  al- 
thoagh  they  finally  yielded  by  pulling  out  of  the  nut — not  by  stripping  the  threads, 
M  we  generally  understand  it,  but  by  actually  drawing  down  the  size  of  the  bolt 
ontil  we  greater  part  of  the  threads  were  disengaged,  as  can  be  seen  from  the  speci- 
meDs. 

In  Fig.  4  I  have  plotted  the  strains  and  corresponding  stretch  of  the  6  bolts,  the 
dotted  fine  showing  the  probable  relation  between  the  stretch  and  strain  upon  each 
bolt  while  under  tension,  and  for  comparison  therewith  a  diagram  enlarged  from  an 
i&tographic  sheet  (similar  to  an  indicator  diagram),  taken  in  1870,  which  is  thought 
to  be  the  first  attempt  ever  made  to  get  a  continuous  record  of  the  behavior  of  iron 
onder  varying  strains. 

•  Ponnda 

TbettaDdard  bolts  broke  at  an  average  strain  of 78,655 

Those  with  12  threads  at 92,991 

Those  with  18  threads  yielded  at 94,248 

It  was  noticed  that  the  latter  were  Just  on  the  point  of  breaking  when  the  nut 
polled  off. 

Mean  re9ult$. 


Items. 

6  threads. 

12  threads. 

18  threads. 

B>!st2TII  t«gMn«  HtXWIIffth  - - - 

1. 

.025 
.025 

1. 

1.21 

.06 

.0726 
2.9 

1.23 

wBteh 

.08 

WitiT«work      

.0984 

or._     :...::.: ::.......:.....: 

4. 

^_ 

.  b  Fi^.  3  I  have  suggested  a  new  standard  for  screw-threads  in  accordance  with  the 
iodicatioDS  of  these  experiments.     That  it  would  be  a  great  improvement  on  thepres- 
Qit  standard  I  have  no  doubt,  and  I  have  endeavored  to  fix  upon  the  simplest  num- 
^  for  each  size  of  bolt  that  will  give  about  double  the  present  standard  number  of 
^iireadsto  the  inch,  and  avoid  fractional  numbers  as  far  as  possible, 
^gs.  land  2  (from  my  report  of  1883)  are  simply  given   to  show  the  important 
idvantage  of  having  the  strength  of  all  parts  of  a  structure  proportional  to  the  strains 
^fxre  to  bear.     As  the  eitrengtb  of  a  beam  can  be  more  than  doubled  by  cutting 
**aj  surplus  naaterial,  as  shown  by  these  experiments,  so  bolts,  nuts,  and  screw- 
thieadscan  be  made  lighter,  stronger,  and  cheaper  by  simply  adopting  proper  pro- 
f^iona,  instead  of  having  one  part  two  or  three  times  stronger  than  another,  as  at 
pVMent  practiced. 
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B  B2. 

IMPROVEMENT  OF   CUMBERLAND   RIVER,  TENNESSEE  AND   KENTUCKY. 

The  States  of  Tennessee  and  Kentucky  made  appropriations  for  the 
survey  and  improvement  of  tlie  Cumberland  River  as  early  as  1830,  and 
in  1846  a  charter  was  granted  by  the  former  State  to  build  locks  and 
dams  upon  the  river  below  Nashville. 

In  1870  Congress  authorized  a  survey  of  the  Cumberland,  and  in  1876 
a  resurvey  of  that  portion  embracing  Smith's  Shoals.  The  present  plan 
of  improvement  waa  based  upoq  these  surveys.  In  1879  a  survey  was 
made  of  the  Falls  of  the  Cumberland,  and  in  1880  a  reconnaissance  of 
the  Upper  Cumberland.  Another  survey  of  the  Cumberland  River  at 
Smith's  Shoals,  Kentucky,  was  made  in  1881,  to  ascertain  the  pra<itica- 
bility  and  cost  of  a  canal,  with  locks  and  dams,  from  the  head  to  the 
foot  of  said  shoals,  and  a  survey  in  1883  from  Point  Burnside  to  Nash- 
ville, with  a  view  to  placing  locks  and  dams  on  the  Cumberland  Biver 
between  these  points. 

The  Cumberland  River  has  been  divided  into  a  number  of  different 
sections  in  the  various  river  and  harbor  acts,  and  these  sections  will  be 
considered  in  their  order. 

The  obstructions  to  be  overcome  in  the  different  sections  are  similar 
in  character,  consisting  of  rock-reefs,  gravel-bars,  snags,  bowlders,  and 
overhanging  trees,  and  on  that  portion  of  river  above  the  Jellico  mainly 
of  fish-traps  and  mill-dams. 

The  method  of  improvement  followed  has  been  to  blast  a  channel 
through  the  rock-reefs,  remove  gravel-bars  and  bowlders,  build  riprap- 
dams  where  a  contraction  of  the  water-way  is  required  to  secure  addi- 
tional depth,  and  to  remove  snags  and  overhanging  trees. 

The  Cumberland  is  navigable  for  all  steamboats  which  ply  upon  it 
for  six  months  in  the  year  from  Nashville  to  the  mouth  of  the  river,  a 
distance  of  192  miles,  from  six  to  eight  months  for  boats  drawing  3  feet 
and  less,  and  the  entire  year  for  boats  of  16  inches  draught.  Above 
Nashville  the  river  is  navigable  to  Point  Burnside  (the  Cincinnati 
Southern  Railway  crossing),  a  distance  of  327  miles,  from  four  to  six 
months  each  year  for  steamboats  drawing  3  feet  or  less,  and  from  two 
to  three  months  for  larger  boats.  From  Nashville  to  Burksville,  238 
miles  above,  the  river  is  navigable  for  steamers  of  3  feet  draught  for 
from  five  to  seven  months,  and  from  three  to  five  months  for  the  larger 
boats.  From  Nashville  to  Carthage,  118  miles  above,  the  river  is  navi- 
gable from  six  to  eight  months  for  steamers  of  30  inches  draught,  and 
from  four  to  five  months  for  larger  boats. 

The  work  done  upon  the  Cumberland,  though  not  yet  completed,  has 
already  had  the  effect  of  extending  the  duration  of  navigation  both 
above  and  below  Nashville. 

The  estimates  for  the  improvement  of  the  Cumberland  River  have 
been  based  on  the  idea  that  the  appropriations  would  be  made  for  the 
entire  work  in  a  reasonable  time,  say  four  or  five  years;  but  in  the  case 
of  the  river  below  Nashville  the  annual  amounts  have  been  so  small 
that  although  fifteen  years  have  elapsed  since  General  Wei tzel  made  his 
estimate,  the  full  amount  has  not  yet  been  appropriated ;  and  above 
Nashville  only  $50,000  have  been  appropriated  for  a  system  of  locks 
and  dams  estimated  to  cosi  over  (4,000,000,  at  which  rate  it  would 
take  eighty  years  to  complete  the  work.  Of  course  it  would  be  impossi- 
ble to  carry  on  work  with  proper  economy  under  such  conditions,  and 
I  would  respectfully  urge  that  Congress  may  give  the  subject  its  due 
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consideration,  and  if  the  more  radical  system  of  improving  this  river 
QDder  the  existing  projects  is  decided  to  be  advisable  in  view  of  the 
necessities  of  commerce,  an  apprupriarion  of  at  least  one-tenth  of  the 
estimate  for  completing  the  work  may  be  ma«le. 

The  shipments  made  on  the  Cumberland  from  Jaly  I,  1884,  to  June 
1, 1885,  are  as  follows: 


Artldea. 


Im toDt. 

Gnii bnnhels. 

1WM«eo bogsbeiuU. 

liviitoek bead. 

C«iJ basbelt. 

flIoM tons. 

8|»kM  lad  habs bandies. 

Up     feet,B.  M. 

Uater(bi»(ls) do  . 

Uaher  (OD  ■tflMoan) do.. 

Bkbdrt. M. 


do  . 

Bm toot. 

VMd(Wgni) ooitit. 

Jte-Meka,  tdiag,  and  eUy tooa. 

oni bar^Eee. 

8in»botti Oadea) mimber. 

nNsrehaadiae (estimated)  tons. 


Below 
NMhTiUe. 


12.128 

1, 098, 875 

1,736 

894 

ao,8u2 

2 

8.044 

1, 140. 0. 0 

800.000 

860,586 

048 

180 


5.000 
5,883 


Abore 
KMhTilto. 


8.029 

162. 781 

2.449 

2.760 

71,468 

14 

*68 

6,680.000 

705^000 

8,628,861 


2,000 

126 

74 

6 

8.246 

0,626 


*Tons. 


L— BELOW  NASHVILLE. 


Active  operations  were  rc'sumed  on  this  section  August  7, 1884,  and 
coQtinned  until  November,  when  high  water  caused  a  suspension  until 
Jane,  1885,  when  work  was  resumed  at  Line  Island,  and  is  now  in  prog- 
I'tta.   C.  A.  Turrill,  assistant  (engineer,  is  in  local  charge. 

Tbe  following  is  a  sUitement  of  the  work  done  at  the  localities  named : 

At  Race  Track  Shoals  and  Ingram  Shoals  a  dam  was  repaired  atea<ih 
obstniction;  236  cubic  yards  of  rock  were  quarried  and  put  in  dams. 

At  Little  Kiver  Shoals  a  dam  was  extended  by  adding  314  cubic  yards 
of  rock;  4,530  cubic  yards  of  gravel  were  taken  from  the  channel  at 
Sjcamore  Bar,  Half  Pone  Bar,  Medlock's  Bar,  Seven  Mile  Ferry,  Pal- 
iD)Ta  Island,  WelPs  Island,  Elk  Creek  Shoals,  Line  Island,  and  Ingram 
Sboals.  Near  the  month  of  river  (Cumberland  Island)  one  brush  and 
Btooedam  was  built;  34  piles  were  driven,  932  cords  of  brush  and  875 
^bie yards  of  stone  were  used;  2,595  cubic  yards  of  gravel  were  also 
remoFed  at  this  point. 

lo  addition  to  this  a  snag-boat  descended  the  river  from  Nashville  to 
tile  mouth  of  the  river,  removing  128  snags  and  14  cubic  yards  of  rock 
^  route, 

A8a  result  of  tbe  season's  work  a  channel  of  at  least  2  feet  at  low 
vster,  and  80  feet  wide,  was  secured  at  the  Cumberland  Island  Bar,  at 
tile  moQth  of  tbe  river,  and  a  small  packet  steamer  made  continuous 
^jwover  tbe  bar  during  the  low- water  season  of  1884. 
.  '^  afflOQut  asked  for  (#50,000)  can  be  profitably  expended  in  clear- 
ing tbe  cbaonel  of  surface  obstructions,  in  continuing  work  of  improv- 
'BgUie  most  dangerous  shoals  below  Nashville,  and  in  improving  the 
piuooel  from  the  month  of  the  river  to  deep  water  in  the  Ohio  by  build- 
^t  bniflb  and  stoDe  dams,  dredging,  &c. 

•  UlB 
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The  estimates  of  cost  of  improving  the  CamberlaDd  Riyer  helow  Nash- 
ville  $348,000  00 

Amount  appropriated 242,500  00 

Amount  expended S40,9U  « 

Money  statemmt. 

July  1, 1884,  amount  available (61  14 

Amount  appropriated  by  act  approved  July  5,  1884 7,500  00 

7.561  14 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $5,620  79 

July  1, 1885,  outstanding  liabUlties 351  58 

; 5,978  87 

July  1, 1885,  amount  available 1,568  77 

(Amount  (estimated)  required  for  completion  of  existing  project 105, 500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    50, 000  00 
Sabmitted  in  compliance  with  requirements  of  section  V  of  river  and 
harbor  acts  of  1866  and  1867: 


U.— ABOVE  NASHYILLE,  FROM  NASHVILLE  TO  HEAD  OF  SMITHES 

SHOALS. 

Work  was  renamed  on  this  section  in  Aagast,1884,  as  soon  as  practi- 
cable after  the  fands  were  made  available  (act  of  July  5, 1884),  and  was 
coDtiDued  throngboat  the  remainder  of  the  fiscal  year  under  the  local 
charge  of  Assistant  Engineer  G.  A.  Turrill. 

A  snag-boat,  with  a  small  working  party,  descended  the  river  from 
Lower  Holliman's  Island  to  Nashville,  144  miles,  repairing  dams  where 
necessary,  and  removing  minor  obstructions  between  those  points. 

The  following  is  a  statement  of  the  work  of  this  party  at  the  localities 
named : 


Locality. 


Xiower  HoUimMi't  iUaad. 
KiasarA  8hoa)s 

flAMSbMis 

Whitley's  laland.ShoiUs. . 
BelotB'tBar 


Total 


1 


1 
1 
1 


8 


2 


I 

II 

I 


140 

160 

70 


970 


I 


On.  yd*. 


too 


t 

t  . 

-1 


« 

O 


(hi.  yds. 


180 


180 


too 

190 
m 


General  work:  Three  hnndred  and  forty-one  snags  removed,  fifty- 
nine  overhanging  trees  cut  down,  and  ten  trees,  topped. 

This  work  was  finished  in  November,  when  snagboat  operations  were 
suspended. 

In  pursuance  of  the  general  plan  of  improvement  it  was  decided,  after 
making  the  necessary  examinations  and  local  surveys,  to  begin  opera- 
tioDS  at  Upper  Nashville  Island,  and,  by  means  of  spurdams,  and  exca- 
vation, endeavor  to  obtain  a  depth  of  4  feet  throughout  the  shoal,  and 
to  so  alter  the  slope  of  the  river  and  the  slope  of  the  channel  as  to 
make  the  improvement  permanent,  and  at  the  same  time  leave  favor- 


irippad  from  qnarry ; 416 

iMrmH  for  riprap e,8I» 

rUnu  built  (1,955  Itoear  feet) 5,344 

:cavkt«<l  from  cbaDuel BJO 

>ic«v»te<1  from  cbann«l 729 

dmugafroni  cbaniiel S3 

improvenient  at  tbis  |K>iiit  isabont  OD«-half  completed.  No  resaUii 
:  given  nDtil  it  is  flDished,  and  even  then,  from  the  nature  of  the 
it  witl  reqaire  time  to  realize  its  fall  benefit, 
iddition  to  this,  ttie  following  work  was  done  at  Waitsboroagh 
«,  5  miles  below  Point  Barnside,  by  a  small  force  in  local  charge 
uBtant  Engineer  W.  C.  Crozer,  between  the  15th  of  October,  1884, 
le  l8t  of  February,  1886. 

Cnblo  jaids 

tKk  excavftted  from  channel 697 

ncavated  from  channel 112 

[Oirried  for  riprap 1,556 

eequarriea 118 

dunbailt 1,6M 

Smith's  Shoals  no  work  has  been  done  during  the  year,  and  it  is 
bought  that  anything  further  will  be  needed  for  the  present,  as 
mate  and  rafts  can  now  descend  safely  on  a  much  lower  tide  than 
rty,  and  those  interested  in  the  navigation  of  this  part  of  the  rirer 
leginnJQg  to  appreciate  the  fact  and  utilize  the  improvement. 
I  ahoala  have  heretofore  constituted  a  separate  section  of  the  river, 
rei-ow  included  in  the  appropriation  and  estimates  for  the  section 
n  NHshville," 

)  amoniit  available  and  the  appropriation  asked  for  ($400,000)  can 
vfltabty  eipended  in  operations  al>ove  Nashville  in  building  locks 
iMns  and  in  such  open  channel  work  as  will  be  needed  whether 
>ok  system  is  carried  oat  or  not,  the  work  to  be  carried  on  in  a 
Cive  manner,  so  as  to  ascertain  just  how  far  wing  and  training  dama 
e  on  to  adraotatce  in  otace  of  the  lock  svstem. 
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Araoant  (estimated)  required  for  completion  of  existing  project |4,027,d22  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,1887 400,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

harbor  acto  of  1866  and  1867. 


III. — CUMBERLAND  RITER  ABOVE  THE  MOUTH  OF  JELLICO,  KENTUCKY. 

.  For  reasons  stated  in  former  reports  no  work  has  been  done  on  this 
section  of  the  river  since  1882.  It  is  believed  that  the  charter  of  the 
company,  which  the  State  of  Kentucky"  authorized  to  bnild  locks  and 
dams  on  this  part  of  the  river,  and  take  tolls  for  use  of  same,  has  ex- 
pired by  its  own  limitation,  bat  it  is  donbtfal  whether  mnch  good  could 
be  done  with  the  balance  of  the  appropriation  available  for  the  im- 
provement of  this  section  of  the  river,  owing  to  the  existence  of  eleven 
oiill-dams  upon  it,  and  I  would  therefore  respectfully  recommend  that 
the  balance  on  hand  be  applied  to  the  section  of  the  river  between  the 
head  of  Smith's  Shoals  and  Nashville. 

Estimate  for  improving  the  Cumberland  River  above  month  of  Jellioo, 

Kentucky |50,000  00 

Amonnt  appropriated 15,000  00 

Amount  expended 9,038  44 

Money  8tatement. 

July  1, 1684,  amount  available $5,361  56 

July  1,1885,  amonnt  available 5,361  66 


\ 


Amonnt  (estimated)  required  for  completion  of  existing  project 35, 000  00 

Submitteid  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


B  B  3. 

IMPROVEMENT  OF  HIAWASSEE  RIVER,  TENNESSEE. 

No  work  has  been  done  upon  this  river  daring  the  fiscal  year,  nor  since 
active  operations  were  suspended  in  November,  1882. 

No  commercial  data  have  beea  obtained.  The  following  extract  from 
previous  annual  reports  are  still  applicable : 

The  oommeroe  is  partly  carried  on  by  steamboats  from  the  Tennessee  River  and 
partly  by  flat  and  keel  boats. 

The  appropriations  for  this  river  have  been  so  small  for  several  yean  past  that  a 
considerable  portion  of  them  has  necessarily  been  expended  in  taking  care  of  the  plant, 
and  other  expenses  that  are  constant,  whether  much  or  little  be  done. 

This  hasmade  the  work  actually  don^  cost  excessively,  and  it  cannot  be  otherwise  with 
«nch  small  appropriations.  With  the  |2,500  now  available,  which  will  be  applied  to 
«nch  points  as  are  most  in  need  of  improvemeot,  this  river  will  be  pnt  in  a  fair  boating 
condition,  and  I  would  therefore  respectfully  recommend  an  appropriation  of  at  least 
15,000,  or  that  the  work  be  suspended  as  soon  as  the  fnnds  available  are  exhausted 
until  Congress  deems  it  advisable  to  make  such  an  appropriation. 

The  tools  and  other  property  can  be  removed  to  the  Tennessee  River,  where  a  pari 
of  them  can  be  used  and  the  balance  stored  until  they  are  again  required  for  theHia- 
wassee  without  expense  to  the  latter. 

The  estimates  of  cost  of  improving  Hiawasse  River,  Tennessee |36, 500  00 

Amonnt  appropriated 31,500  00 

Amount  expended ^,b68  47 
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Money  statement. 

Julyl,  1884,  amoant  available.: |131  53 

Amoant  appropriated  by  act  approved  Jnly  5,  1884 2,500  00 

2,631  53 

Jiilyl,  1885.  amoant  available 2,631  53 

(Amoant  (eatiniated)  required  for  4)onip1etion  of  existing  prqiect 5, 000  00 

Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  J  iiue  30, 1897  5, 000  OO 
Sobmittad  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


B  B4. 

IMPROVEMENT  OF  FRENCH  BROAD  RIVER,  TENNESSEE. 

The  French  Broad  Biver  enters  the  State  of  Tennessee  at  Paint  Bock^ 
and  after  a  course  of  121  miles  empties  into  the  Holston  Biver,  4^  miles 
above  Knoxville. 

From  the  junction  of  the  Nolichncky  up  to  the  State  line  the  French 
Broad  is  not  susceptible  of  improvement,  except  by  slackwater  navi- 
gation at  enormous  cost.  After  receiving  the  waters  of  the  Nolichncky 
its  character  changes  to  a  broad  and  beautiful  stream,  well  adapted  to 
navigation. 

The  present  plan  of  improvement,  based  upon  an  examination  made 
in  1876,  consists  in  removing  obstructions  from  tbe  channel,  cutting 
down  overhanging  trees,  and  building  wing-dams  where  necessary,  so 
as  to  permit  the  passage  of  boats  drawing  2^  feet  of  water  as  far  up  as 
Leadvale,  90  miles,  during  the  low-water  season. 

Active  oi)eratioiis  were  resumed  October  17, 1884,  in  local  charge  of 
Mr.  R.  B.  Thacher,  superintendent,  and  continued  until  January  10^ 
1885,  when  high  water  caused  a  suspension  until  April  7,  1885,  when 
work  was  resumed  and  is  now  in  progress. 

During  the  season  work  was  done  at  the  following  localities:  Jump- 
ing Moses  Shoals,  Hanging  Bock  Shoal,  Wesley  Chute,  and  Sewee 
Shoal. 

The  items  of  work  were  as  follows : 

Sock  blasted  from  channel cubic  yards..  164 

Gravel  excavated : do....  569 

Bowlders do 374 

Rock  qnarrted  ff>r  riprap  dams do 796 

Roek  placed  in  riprap  dams do 468 

Stripping  quarries do 273 

Old  dam  removed  do....     42 

Snagaand  logs  removed number..       4 

cot do....      9 


As  &  result  of  the  season's  work  the  Jumping  Moses  Shoals  and 
Hanging  Bock  Shoals,  the  worst  obstructions  in  the  portion  of  the 
river  under  improvement,  have  been  successfully  removed.  Two  steam- 
boats have  made  continuous  trips  during  the  season,  and  boatmen  ex- 
prens  themselves  as  highly  pleased. ' 

The  funds  being  nearly  exhausted  the  boats  and  working  force  will 
soon  be  remove<l  to  the  Hiawassee  Biver,  so  as  to  avoid  the  expense  of 
organizing  a  new  force  and  supplying  boats  and  tools  for  the  small 
amouttC  of  work  that  can  be  undertaken  with  the  funds  available  for 
that  stream. 
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The  amount  herein  estimated  for  ($25,000)  can  be  profitably  expended 
in  continuing  the  work  of  removing  surface  obstructions  from  the  chan* 
uel  and  in  building  wing-dams  where  necessary,  so  as  to  permit  the 
passage  of  vessels  drawing  2^  feet  as  high  as  Lead  vale  during  the  low- 
water  season. 

The  original  estimate  of  cost  of  improving  French  Broad  River  from 
Dandndee  to  its  month  was $150,000  00 

From  Leadvale  to  the  North  Carolina  State  line,  no  estimate  has  been 
made. 

Amount  appropriated 22, 000  00 

Amount  expended 21,560  00 

Money  statement 

Amount  appropriated  by  act  approved  July  5,  1884 $3, 500  00 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1884 |2,703  32 

July  1,  1885,  oatstanding  liabilities 356  68 

3.060  00 

•hily  1,  1885,  amount  available 440  00 


{Amount  (estimated)  required  for  completion  of  existing  project 128,  OUU  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  nne  30,1887    25, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


BB5. 

IMPROVEMENT  OF  CLINCH  RIVEH,  TENNESSEE. 

The  Clinch  Biver  rises  in  Virginia,  and  after  a  course  of  about  200 
miles  in  that  State  enters  Tennessee,  and,  flowing  in  a  general  south- 
westerly direction,  empties  into  the  Tennessee  Biver  at  Kingston,  230 
mile^  from  the  point  where  it  crosses  the  State  line. 

The  valley  of  the  Clinch  is  so  isolated  from  the  rest  of  the  world  by 
parallel  mountain  ranges  as  to  make  the  river  the  main  highway  bj 
which  the  products  of  this  regi<n  find  a  market.  No  railroads  are  ac- 
cessible excepting  the  Knoxville  and  Ohio,  which  crosses  the  river  at 
Clinton  and  leaves  the  valley  at  Cane  Creek,  7  miles  above. 

These  facts  serve  to  explain  why  the  improvements  already  made 
have  been  so  promptl^^  utilized,  the  rapid  increaseof  commerce,  and  the 
anxiety  of  the  people  for  the  early  completion  of  the  projected  improve- 
ments. 

It  has  already  been  found  necessary  to  make  the  channel  from  two 
to  three  times  the  width  thought  sufficient  when  the  original  estimates' 
were  made,  and  this,  together  with  the  increased  cost  due  to  small  and 
irregular  appropriations,  renders  a  revision  of  these  estimates  necessary. 

It  is  therefore  respectfully  recommended  that  the  original  estimate 
for  improving  the  Clinch  River,  Tennessee,  $26,400,  be  increased  to 
$50,000,  which  will  probably  be  sufficient  for  the  purpose. 

Active  operations  were  resumed  in  August,  1884,  with  Assistant  En- 
gineer W.  G.  Sanborn  in  local  charge,  and  continued  until  June,  1885, 
when  the  work  was  closed,  the  appropriation  being  nearly  exhausted. 

During  the  season  operations  were  extended  as  far  up  the  river  as  the 
head  of  Yansil's  Islands. 

The  projecting  portion  of  Kellar's  Bluff  and  a  small  tow-head  juat 
above  were  removed,  also  minor  obstructions  from  the  channel  at  Hur- 
ricane Shoals  and  Gourd  Island.  Many  snags  were  removed  from  the 
lower  125  miles  of  the  river  and  cut  up. 

The  improvement  of  the  series  of  shoals  known  as  Hitches  Shoab, 
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Bear  Wallow  Shoals,  Bleteher's  Sfaoals,  Brashy  Bend  Shoals,  and 
Gload's  Shoals,  was  completed  in  a  thorough  and  substantial  manner. 

A  channel  averafcing  120  feet  wide  was  blasted  through  the  rock  bars^ 
and  strong,  heavy  wing  and  longitudinal  dams  so  constructed  as  to  con- 
fine the  water  to  the  channel  until  the  required  depth  of  water  was  ob- 
tained. 

Ifamerous  gauges  were  established  and  frequent  soundings  taken  to 
guide  and  determine  the  limits  of  work  at  each  place.  Thus  all  un- 
necessary work  was  avoided,  and  the  bes^  results  obtained  with  the 
least  possible  expenditure  of  money. 

The  improvements  thus  far  have  given  great  satisfaction  to  all  hav- 
ing business  upon  the  river,  and  they  have  not  hesitated  to  express  not 
only  their  approval  but  also  their  hope  that  the  entire  improvement 
might  soon  be  completed. 

The  following  are  the  items  of  the  season's  work : 

Solid  Tock  excavatioD cabic  yards..  1,830 

Loose  rock  excavation -. do 861 

laod  and  gravel  excavation do. ...  8, 785 

Koek  anarried do 1,809 

Sieve  aanis  boilt do 3, 812 

Timber  cribs  for  dams linear  feet . .      398 

Ovt?rbaogiug  trees  cat number. .        40 

Soags  removed  or  cut  up do 193 

The  following  commercial  statistics  are  taken  from  the  assistant  en* 
gineer's  records  of  the  last  ten  months  of  the  fiscal  year  and  from  in- 
formation kindly  furnished  by  Messrs.  W.  H.  Brown  and  O.A.Guenther, 
of  Kingston,  Tenn. : 

Bafts  (containing  154,162  log8=63, 731,000  feet  B.  M.,  50,000  spokes,  and  10,000 
bnahels  of  grain) number..  2,216 

Flat-boats  (laden  with  100,000  spokes,  2,000,000  feet  lumber,  255  tons  zinc  ore, 
75,000  bnshels  grain,  and  a  large  quantity  of  miscellaneous  freight) 222 

Five  steamboats  plied  upon  the  river  during  the  year,  making  532  trips,  and  landed 
at  Kingston  (moatn  of  the  river)  abeht — 

Grain bushels..  100,000 

Coal do 15,000 

Spokes  and  bubs number..  150,000 

lYodnce  and  general  merchandise pounds. .  700, 000 

Arrangements  are  making  to  employ  steamboats  and  barges  in  the  developing  iron- 
oie  and  coal  trade. 

The  amount  herein  asked  for  ($15,000)  can  be  profitably  expended 
in  removing  the  most  dangerous  channel  obstructions  and  in  building  the 
necessary  wing-dams  at  such  points  as  will  be  most  advantageous  to 
tbe  general  commerce  of  the  river. 

The  estimatea  for  improving  Clinch  River,  Tennessee,  are $50, 000  00 

Aiaoant  appropriatea 21,000  00 

Amount  expended 20,889  85 

Money  atatement. 

Joly  1,  1884,  amount  available |80  75 

▲moant  appropriated  by  act  approved  July  5,  1884 5, 000  00 

si^osaTS 

Joly  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

oatstanding  liabilities  Jnly  1,1884 |4,944  26 

Joly  1,  lj885,  outstanding  liabilities 2G  34 

4,970  «0 

Jnly  1,  1885,  amount  available 1 110  15 

SAiMOfint  (estinwied)  reonired  for  completion  of  existinc  project 29, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June30, 1887    15, 000  00 
Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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B  B6. 

IMPROVEMENT  OF  DUCK  RIVER,  TENNESSEE. 

No  work  was  done  apon  tbis  river  daring  the  fiscal  year,  nor  since 
active  operations  were  suspended  in  1883. 

The  following  extracts  from  previous  Annual  Beports  are  still  appli- 
cable : 

The  river  is  now  in  fair  navigable  condition  from  CartersviUe  to  its  month. 

Although  the  work  contemplated  hy  the  existing  project  has  not  all  been  clone,  it  is 
believed  that  the  improvement  accomplished  will  answer  all  the  present  needs  of  com- 
merce, for  several  years  at  least,  and  it  is  therefore  respectfully  recommended  that, 
unless  Congress  deems  it  expedient  to  appropriate  at  least  one-half  of  the  amonnt  es- 
timated for  as  necessary  tor  complete  the  existiug  project,  no  further  appropriation  be 
made  at  present. 

No  commercial  statistics  have  been  obtained. 

The  original  estimate  of  improving  Duck  River,  Tennessee,  was $35, 118 

Amonnt  appropriated 13,  QUO 

Amount  expended 13,000 

Money  statement 

(Amount  ^estimated)  required  for  completion  of  existing  project $22, 118  00 
Anion  ut  that  can  be  profitably  expeuded  in  fiscal  year  ending  June  30, 1887    lU,  000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


BB7. 

IMPROVEMENT  OF  CANEY  FORK  RIVER.  TENNESSEE. 

The  Oaney  Fork  River  lies  wholly  in  the  State  of  Tennessee,  rising  in 
the  Cumberland  Mountains,  about  18  miles  east  of  Sparta.  It  empties 
into  the  Cumberland  Rivernear  Carthage,  Tenn.,  about  120  miles  above 
Na«hville. 

The  plan  of  improvement  is  based  upon  an  examination  made  in  1879, 
and  contemplates  the  removal  of  channel  obstructions  and  the  building 
of  wing  dams,  so  as  to  enable  steamboats  of  3  feet  draught  to  ply  be- 
tween Nashville  and  the  head  of  navigation  at  Sligo's  Ford,  80  miles 
above  the  river's  mouth,  during  the  five  months  when  the  Cumberland 
River  is  usually  at  a  good  boaiing  stage,  i.e.,  from  February  untilJuly. 

Work  was  resumed  on  tbis  river  August  8,  1884,  with  a  small  force 
under  local  charge  of  Assistant  Engineer  C.  A.  Turrill,  and  continued 
until  October  19,  when  tbe  available  funds  were  exhausted. 

The  woik  was  a  continuation  of  that  done  in  1883,  and  consisted: 

Ist.  Of  snag-boat  work,  including  the  removal  of  stumps  and  loose 
rock  where  found  in  channel. 

2d.  Removal  of  gravel  bars  and  building,  riprap  dams  at  special 
points,  most  of  which  had  been  worked  upon  during  former  seasons. 

Snag-boat  operations  were  begun  at  Eagle  Creek,  3  miles  below 
Bligo's  Ford,  and  completed  to  the  mouth  of  the  river. 

Special  work  was  done  at  the  following  places:  Phillips' Island,  Pos- 
ter's Island,  Hall's  Rock  Island,  Smith's  Fork  Island,  Trousdale^s  Ferry 
Bar,  and  Chandler's  or  Double  Island;  six  in  all. 
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The  following  are  the  items  of  work  done : 


Book  qoarried  for  riprap cubic  yards . 

Sock  placed  iu  riprap  dams do... 

lipxapdam  built linear  feet. 

OiiTel  excavated cubic  yards. 

Loom  rock  excavated do... 

Trees  cut  down *. number. 

Boftgs  removed * do... 

Btnmps  extracted do... 

Trees  topped do... 

Trees  deadened do... 


600 

600 

310 

2,540 

55 

610 

354 

450 

59 

143 


The  operations  at  special  shoals  have  in  general  resulted  in  the  re- 
noval  of  the  obstrnctions  as  intended. 

Daring  the  past  year  fewer  trips  have  been  made  apon  this  river  than 
for  the  two  preceding  years  on  account  of  short  crops  and  a  general 
lack  of  business.  Thirteen  trips  were  made — four  to  Trousdale's  Ferry, 
15  miles  above  mouth,  the  remainder  to  points  higher  up,  ooe  only  reach- 
iDjf  Sligo^s  Ford.  It  is  estimated  that  220  rafts  were  brought  to  Nash- 
TiUe  from  points  on  this  river  during  the  year,  and  that  about  54,000 
bashels  of  com  were  shipped  down  the  river. 

Navigation  on  the  Gauey  Fork  has  not  been  attempted  at  any  low 
itage  of  water  during  the  year,  but  river  men  seem  to  have  an  increased 
eoBfidence  in  its  navigability,  aiid  an  increased  number  of  pilots  have 
been  licensed  for  this  river  during  the  year. 

The  amount  asked  for  ($13,228)  can  be  profitably  applied  in  remov- 
ingreefs  and  snags,  building  wing-dams,  cutting  overhanging  trees,  &c., 
•8  contemplated  in  the  original  plan  of  improvement. 

Tlte  estimate  for  improving  the  Caney  Fork  Riyer,  Tennessee $30, 2^8  00 

Amooot appropriated 17,000  00 

Awwnt  expended 16,569  28 

Money  staiemenU 

J«lj  1,1884,  amount  available 93  29 

AiMmt appropriated  by  act  approved  Jaly  5,  1884 3,000  00 

3,003  29 
^*)y  1.1885,  amoant  expended  during  fiscal  year,  exclusive  of 

,  ontetonding  liabilities  July  l.ltt84 $2,556  32 

J«ljl,1886.  outetanding  liabilities 16  25 

^ 2,572  57 

^*ij  1,1885,  amount  available 430  73 


IAooiiot  (estimated)  required  for  completion  of  existing  project 13, 2*^8  00 
Amoant  that  can  be  profitably  expended  Id  fiscal  yearending  June  30,1887    13,228  00 
Bobmitted  in  compliance  with  requirements  of  section  2  of  river  and 
hsrbor  acts  of  1866  and  1867. 


BBS. 

LITTLE  TENNESSEE  RIVEB,  TENNESSEE. 

l^be  Little  Tennessee  Biver  rises  in  the  Blue  Eidge,  and  flowing  in  a 
Wrthwesterly  direction  empties  into  the  Tennessee  River  near  Lenoir's 
StitioD. 

Examinations  of  this  stream  were  made  in  1874, 1875,  and  1882;  upon 
^i>Mthe  plan  of  improvement  is  based.  It  consists  in  the  removal  of 
^^  bowlders,  reefs,  &c.,  from  a  channel  40  feet  in  width  and  in  build- 
io^T  wing-dams,  so  as  to  give  a  depth  of  2  feet  from  its  mouth  to  the 
Mioo  Biver,  a  distance  of  13  miles. 
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There  bein^  uo  funds  available,  no  work  was  done  daring  the  past 
fiscal  year.  The  boats,  tools,  &c.,  pertaining  to  thisriverwere  transferred 
to  the  Tennessee  River,  above  Chattanooga,  where  some  of  them  could  b« 
used,  and  the  remainder  stored  and  cared  for  without  expense  to  th# 
Little  Tennessee. 

No  commercial  statistics  have  been  obtained,  but  it  is  known  that  the 
region  tributary  to  this  stream  abounds  in  timber,  grain,  and  mtnenda^ 
which  have  no  other  practicable  outlet 

The  appropriation  herein  estimated  for  ($10,000)  can  be  profitably  ex- 
pended in  continuing  the  work  of  removing  surface  obstructions  in  the 
channel  and  in  building  wing-dams  where  necessary  below  the  mouth 
of  the  Tellico  River. 

Estimate  for  improviDg  the  Little  I'eiiiieaaee  River  from  its  month  to  Tellico 

River |SS,724 

Amount  appropriated &,  000 

Amoont  expended 8«000 

Money  8tatement. 

July  1, 1884,  amount  available |B4  IS 

July  If  1885,  amount  expended  during  iiaoal  year,  exciusiTeof  oatatonding 
liabilitiee  July  1,  1884 64  13 

{Amount  (estimated)  re<f  nired  for  completion  of  existing  project 18, 794  09 
Amount  that  cau  be  prub  tably  expended  in  tlscal  year  ending  J  une  30,1897    10,  UOO-  00 
Submitted  in  compliance  with  raquiremeuts  of  BMtion  2  of  river  and 
harbor  acts  of  1866  and  1867. 


B  B  9. 

IMPROVEMENT   OF   SOUTH   FORK  OF   THE  CUMBERLAND   RIVER,  KEW- 

TUCKY. 

Rising  m  Tennessee  this  river  flows  north  into  Kentucky  and  emptfeff 
into  the  Cumberland  River  at  Point  Burnside.  That  portion  above  the 
month  of  Clear  Fork  is  known  as  New  River. 

From  its  mouth  to  Dick's  Jumps,  31  miles,  the  river  is  from  260>  to 
400  feet  wide  with  a  total  fall  of  76  feet.  Above  this  point  numerous 
sandstone  bowlders  of  immense  size  are  scattered  in  its  bed,  rendering 
improvements  at  a  reasonable  cost  impossible. 

The  present  plan  of  improvement,  based  upon  an 'examination  made 
in  1881,  consists  in  removing  bowlders,  excavating  a  channel  through 
rock  reefs  and  gravel  bars,  and  building  riprap  dams  to  contract  the 
water-way,  so  as  to  secure  safe  navigation  when  there  is  a  tid«  oi  at 
least  3  feet  above  low  water. 

Active  operations  were  resumed  early  in  October,  1884,  at  Sloan's 
Shoals,  and  continued,  in  local  eharge  of  Assistant  Engineer  W.  0. 
Crozer,  with  an  average  force  of  men,  until  February,  1885,  when  the 
available  funds  were  exbaoisted. 

The  season's  work  was  confined  entirely  to  Sloan's  Shoals  and  Rob- 
ert's Mill  Shoal,  and  suffered  from  several  interruptions,  caused  by  sud- 
den rises  in  the  river. 

The  following  are  the  items  of  work  done : 

Solid  rock  blasted  from  channel oubio  yards^ .      ^j|6 

Loose  lock  excavated do dro 

SUnieqnnrried  for  riprap^ do 10§ 

Biprap' dams  built do....  1,WS 

Trees  oat  down  and  removed number..      yn 
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Ko  commercial  statistics  have  been  obtained,  but  the  present  com- 
merce is  principally  in  saw-logs.     , 

There  are  namerous  outcrops  of  coal  of  splendid  quality  along  the 
banks  of  the  river  awaiting  its  improvement  to  be  mined  and  shipped 
to  market. 

The  amoavt  aslMd  for  ($10,00u)  can  be  applied  to  carrying  forward  the 
freseot  plan  of  improvement  from  the  moath  of  the  river  to  Devii's 
Jamps,  near  the  Kentucky  State  line.  Most  of  the  jMrajected  work  will 
be  practically  permanent. 

The  orijnnal  estimate  of  cost  of  improying  South  Fork  of  the  Gamber- 

laad River,  Kentucky,  was $6*2,803  00 

Amomnt  appropriated 7,000  00 

AjDMint  eizpeoded 6,867  30 

Mane/If  statement. 

^ly  1,  1884,  amount  avaiUble 11^255  28 

Amoant  appropriated  by  act  approved  July  5, 1884 4, 000  00 

5,255  28 
Jaly  1, 1885,  amoant  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1884 |5,120  33 

July  1,1885,  outstanding  liabilities 2  25 

5, 182  58 

July  1,  1885,  amount  available 132  70 

...     155,803  00 
,1877    10,000  00 

^1  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I      harbor  acts  of  1866  and  1867. 


B  B  lo. 

preliminary  examination  of  elk  river,  tennessee  and  alabama. 

United  States  Engineer  Office, 

Chattanooga,  Tenn,,  October  16, 1884. 

GEmsAL :  In  compliance  with  letter  of  the  Chief  of  En^neers  of 
July  31, 1884, 1  have  the  honor  to  report  apon  the  Elk  Biver,  Tennessee 
and  Alabama.  This  stream  is  one  of  the  largest  tribataries  of  the  Teu- 
if  not  the  largest,  below  Chattanooga,  bat  it  enters  the  Tenner 
(^posite  the  Elk  Biver  Shoals,  and  is  inaccessible  to  steamboatsiy 
excepting  at  flood  stages  of  the  Tennessee. 

DuFiDg  these  favorat^e  stages  steamboats  have  Gk>metimes  ascended 
the  Elk  for  some  distance,  and  there  is  said  to  be  a  large  tract  of  valu- 
able timber  land  in  its  vicinity. 

Od  tiie  completion  of  the  Mnsde  Shoals  Canal  the  month  of  Elk 
Biver  will  be  more  accessible  to  boats  from  the  Tennessee,  and  the  lum- 
ber aed  flat  boot  trade  will  probably  be  such  as  to  justify  the  improve- 
meat  of  the  Elk  Biver,  bat  at  present  it  would  hardly  be  considered  ae 
» ^'liver  worthy  of  improvement." 

Very  respectfully,  your  obedient  servant, 

W.  B.  Kino, 
Major  of  Engineers. 
The  Chief  of  Engineers,  IT.  S.  A. 
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B  B  II. 
PRELIMINART  EXAMINATION  OP  LITTLE  RIVER,  KENTUCKY. 

United  States  Engineer  Office, 

Chattanooga^  Tenit.,  October  16,  1884. 

General  :  In  compliance  with  letter  of  the  Chief  of  En^neers  of 
Jnlj  31,  1884,  I  have  the  honor  to  report  that  Little  River,  Kentucky, 
!a  a  small  stream  entering  the  Cumberland  near  Cadiz,  Ky.,  and  its 
small  size  alone  would  be  sufficient  to  exclude  it  from  the  list  of  rivers 
**  worthy  of  improvement;"  but  in  view  of  the  fact  that  effort  is  being 
made  to  secure  a  thorough  improvement  of  the  Cumberland  River  by 
means  of  locks  and  dams,  and  as  such  an  improvement,  by  a  proper 
location  of  dams,  might  furnish  slack- water  navigation  for  some  distance 
up  the  Little  River,  it  would  seem  premature  to  make  any  survey  or 
examination  of  the  latter  with  a  view  to  its  independent* improvement. 
Very  respectfully,  your  obedient  servant, 

W.  R,  King, 
Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


B  B  12. 

report  upon  the  condition   of  the  CUMBERLAND   RIVER  ABOTH 

the  mouth  of  the  jellico,  in  kentucky. 

United  States  Engineer  Office, 

Chattanooga^  Tenn.^  October  30,  1884. 

General  :  Having  sufficient  data,  based  upon  examinations  in  1878, 
and  1880,  reports  of  resources,  &c.,  I  have  the  honor  to  make  the  following 
report  of  such  preliminary  examination  of  "  the  condition  of  •  •  •  the 
Cumberland  River  above  the  month  of  the  Jellico  in  Kentucky,  and  the 
provisions  and  estimate  of  cost  necessary  to  relieve  the  same  from  in- 
cumbrance, with  a  view  to  such  legislation  as  will  render  the  same  free 
to  commerce  at  the  earliest  practicable  period,  Ky.^' 

In  1880,  Capt.  (then  Lieut.)  William  L.  Marshall,  Corps  of  Engineers, 
made  an  examination  and  a  detailed  report  of  the  resources  of  the 
country  bordering  on  the  Upper  Cumberland  River  above  the  falls, 
Kentucky,  and  estimates  submitted  for  the  improvement  above  the 
mouth  of  Jellico  to  Pineville,  $55,000,  upon  which  estimate  Congress  ap- 
propriated  $15,000,  of  which  sum  $5,300  remHin  unexpended. 

In  view  of  these  facts  this  section  of  the  river  is  deemed  "  worthy  of 
improvement,''  and  has  been  improved,  as  projected,  so  far  as  the  con- 
dition of  the  stream  will  permit  of ;  being  now  encumbered  by  dams  and 
a  corporate  franchise  granted  by  the  State  of  Kentucky,  April  27, 188^, 
as  set  forth  in  my  annual  report  for  1883. 

The  "incumbrance"  referred  to  in  the  act  of  July  6,  1884,  is  doubtless 
this  State  charter  and  the  dams  erected  by  State  authority.  This  char- 
ter right,  by  limitation,  expires  on  April  27,  1885,  the  terms  being  that 
work  must  be  commenced  within  three  years  from  date  of  passage, 
unless,  as  I  have  been  informed,  the  Kentucky  State  Legislature  has 
already  repealed  the  charter;  but  1  have  no  official  knowledge  of  that 
fact. 
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I  respectfally  suggest  that  this  provision  in  act  of  July  5,  1884,  is  ap- 
parently interjected  among  the  examinations  and  surveys  so  as  to  be 
classified  under  "  Kentucky,'^  the  term  "  condition  of  *  *  the  Cumberland 
River/*  having  reference  especially  to  the  questions  of  *^  incumbrance  " 
and  ^^legislation." 

If  to  ascertain  the ''  provisions  and  estimates  of  cost  necessary  to  relieve 
the  same  from  incumbrance"  it  is  obligatory  to  obtain  official  information 
as  to  the  existence  or  repeal  of  the  charter,  and  value  of  the  dams  by  vol- 
nifttary  purchase,  an  estimate  of  their  actual  value  having  already  been 
made,  I  respectfully  submit  that  about  #75  of  the  $450  already  allotted 
by  letter  of  September  4  will  probably  be  sufficient  for  that  purpose. 
Very  respectfully,  your  obedient  servant, 

W.  R.  Kma, 
Major  of  Engineers, 

The  Chief  on  Engineers,  IT.  S.  A. 


B  B  13. 

PRELIMINART  examination  of  HOLSTON  river,  TENNESSEE. 

United  States  Engineer  Office, 

Chattanooga^  Tenn.^  Ottober  30,  1884. 

General:  In  compliance  with  letter  of  the  Oliief  of  Engineers  of 
July  31, 1  have  the  honor  to  rei)ort  that  the  '^Holston  River,  Tennes- 
Bce''  is,  in  my  opinion,  "worthy  of  improvement''  for  the  reasons  set 
forth  in  detail  in  a  report  on  the  resources  and  obstructions  of  this 
stream  by  Col.  S.  H.  Long,  in  1^S30,  and  a  report  of  a  re  examination 
made  nnder  my  direction  by  Mr.  W.  G.  Sanborn,  in  1881,  both  of  which 
reports  give  the  nature  of  the  obstructions  and  the  commercial  interests 
to  be  benefited  by  said  improvement,  together  with  detailed  estimates 
of  the  cost  of  improvement. 

The  reports  in  question  having  been  laid  before  Congress,  and  no  ap- 
propriation having  been  made  for  beginning  the  work,  nothing  has  been 
done  in  the  way  of  improvements;  but  the  interests  of  commerce  are 
folly  as  great  now  as  they  were  when  the  last  examination  was  made. 
In  view  of  these  facts,  it  does  not  appear  that  any  survey  or  examina- 
tioo  is  necessary,  not  because  the  stream  is  unworthy  of  improvement, 
but  becanse  the  examinations  and  estimates  already  made  are  suffi- 
cient for  beginning  the  work,  if  Congress  decides  to  make  an  appro- 
priation. 

It  would,  perhaps,  be  worth  while,  though  not  absolutely  essential, 
at  this  time  to  take  up  Mr.  Sanborn's  reconnaissance  below  Noe's 
Branch  and  continue  it  to  Knoxville,  a  distance  of  nearly  80  miles,  to 
procare  data  and  sketches  of  the  various  obstructions  in  their  present 
cundition,  and  should  it  be  deemed  best  to  do  this,  it  can  be  ])aid  for 
frum  the  balance  ($275)  of  the  $450  already  allotted  to  this  district. 
Very  respectfully,  your  obedient  servant, 

W.  R.  King, 
Major  of  Engineers. 

The  Ghibf  of  Engineers,  17.  S.  A. 
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B  B  14. 

ipseliif inary  examination  with  a  view  to  the  extension  of  thb 
survey  of  cajney  fork  river  to  frank's  ferry,  tennessee. 

United  States  Enoinesb  Offigb, 

Chattanooga^  Tenn.,  October  16,  IS84. 

General:  In  compliance  with  letter  of  tbe  Chief  of  Engineers  of 
July  31,  I  have  the  honor  to  report  upon  tbe  extension  of  the  survey  of 
Caney  Fork  River  te  Frank's  Ferry,  Tennessee. 

The  examination  of  Oaney  Fork  River  and  the  subsequent  impro^ns- 
ment  of  that  stream  since  appropriations  have  been  made  have  been 
limited  to  that  stream  below  Siigo  Ford,  but  it  is  understood  that  a  short 
reach  of  river  above  the  ford  is  equally  "worthy  of  improvement,''  and 
as  this  would  be  simply  an  extension  of  a  work  already  authorized  by 
Congress,  and  as  an  examination  of  the  stream  from  Frank's  Ferry  to 
Bligo  could  be  made  for  less  than  $100, 1  would  respectfully  recommend 
that  such  an  examination  be  authorized,  to  be  paid  for  from  the  funds 
abready  allotted  for  preliminary  examinations  in  this  district. 
Very  respectfully,  your  obedient  servant, 

W.  R.  Kino, 

Majoi'  of  Engineers. 

The  Chief  of  ENaiNBEBs,  (7.  S.  A. 
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OffROVEMENT  OF  THE  OHIO,  MONONGAHELA,  AND  ALLEGHENY  BIVEBS- 
OPKRATING  AND  CARE  OF  THE  LOUISVILLE  AND  POETLAND  CANAL  ; 
OF  DAVIS  ISLAND  LOCK  AND  DAM,  AND  OP  LOCK  AND  DAM  ON  MONON- 
GAHELA  RIVER— CONSTEUCTION  OF  ICE-HARBOR  AT  MOUTH  OF  THE 
HUftKINGUM,  AND  HARBORS  OF  REFUGE  NEAR  CINCINNATI  AND  AT 
VOUTH  OF  THE  GREAT  KANAWHA. 


MErORT  OF  LIJSUTBXANT'COLONEL  WILLIAM  E,  MERRILL,  CORPS  OF  EN- 
GISEEBiS,  BVT.  COL,,  U,  S.  A.,  OFFICER  IN  CHARGE,  FOR  TBE  FISCAL 
UAR  ENDINQ  JUNE  30, 18a6,  WITH  OTHER  DOCUMENTS  RELATING  TO 
THR  WORKS. 

IMPROVEMENTS. 


t  Ohio  R'lTer. 

1  OpentiDg  and  care  of  Davis   Island 

Lfick   and     Movable     Dam,    Ohio 

River. 
^  Operation  and  care  of  Louisville  and 

Portland  Canal. 
i  f ill«  of  tbe  Ohio  River  «t  Lonisville, 

Kentucky. 
i>  KpDOD^ahela   Hirer,   West    Virginia 

and  Pennsylvania. 


6.  Operating  and  care  of  Lock  and  Dan 

No.  9,  Monongahela  River. 

7.  Allegheny  River,  Pennsylvania. 

8.  Ice-harbor   at   mouth   of  Muskingum 

River,  Ohio. 

9.  Harbor  of  refuge  near  Cincinnati,  Ohio. 

10.  Harbor  of  refoge  at  mouth  of  Great 

Kanawha  River,  West  Virginia. 


EXAMINATiONS  AND  SURVEYS. 


Ui  Shtiroeetown  Harbor  mod  Levee,  lU- 

isois. 
&  lew  Albany  Harbor,  Indiana,  and  the 

river  and  shores  adjacent  to  said 

iiarbor. 
■^  Harbor  at  Padacah,  Kentucky. 


14.  Harbor  at  Owensborough,  Kentucky. 

15.  Scioto  River,  Ohio. 

16.  Lawrenceborg  Harbor,  Indiana. 

17.  Bar  in  the  Ohio  River  opposite  the 

month  of  the  Licking  River,  Ken- 
tucky. 


/ 


United  States  Engineer  Office, 

Cincinnati^  OhiOy  July  1, 1885. 

Oeksbal  :  I  have  the  honor  to  sabmit  herewith  the  anoaal  reports 
^the  works  ander  my  charge  for  the  fiscal  year  eoding  June  30,  1885. 
Since  September  18, 1884, 1  have  been  assisted  b^' First  Lieut.  O.  W. 
Qoetbals,  Corps  of  Engineers. 

Bespectfully,  your  obedient  servant, 

Wm.  K.  Merrill, 
Lieutenant- Colonel  of  Engineers. 
Brig.  Gen.  Joe(n  Newton, 

Chief  of  Engineers,  U.  8.  A. 

1775 
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CC  I. 

IMPROVEMENT  OF  THE  OHIO  RIVER. 

On  the  Ist  of  July,  1884,  the  following  contract  was  outstanding : 


Date. 

Locality. 

Mileabolow 
PitUbnrgh. 

Work. 

Contraotor. 

• 
Julj  12,  187Q 

Head  of  G-raod  Chain 

944 

Dlko 

C.  M.  Goto. 

The  river  and  harbor  act  approved  July  5, 1884,  contained  the  follow- 
ing item: 

Improving  the  Ohio  River,  ooDtinuing  improvement,  six  hundred  thousand  doHftra. 
Of  this  sum  seventy  thousand  dollars,  or  so  mach  thereof  as  may  be  necessary  for  the 
completion  of  the  Davis  Island  Dam,  shall  be  expended  on  that  work.  Fifty  thousand 
dollars  shall  be  used  in  continuing  work  on  the  upper  and  lower  dikes  and  other  im- 
provement at  Grand  Chain,  and  seven  thousand  five  hundred  dollars  for  the  ice-har- 
bor at  the  mouth  of  the  Great  Kanawha,  and  fifty  thousand  dollars,  or  so  much  thereof 
as  may  be  necessary,  for  the  improvement  of  the  navigation  of  the  river  at  Jeffenon- 
viUe  and  the  protection  of  the  Government  property. 

With  the  fands  thus  obtained  it  was  decided,  with  the  approval  of 
the  Chief  of  Engineers,  to  let  a  number  of  contracts,  as  shown  by  the 
accompanying  abstracts  of  proposals. 

By  advertisement  dated  July  19, 1884,  proposals  were  invited  for  tow- 
ing, in  connection  with  the  United  States  dredges  Ohio  and  Oswego. 

The  following  bids  were  received  and  opened  on  August  5, 1884 : 

PropoBaU  for  towing. 


Vo. 


1 
2 
8 

4 
6 
6 
7 
8 


Bidders. 


Joseph  Graham 

James  B.  Thompson 

S.  W.  Cofliu  

John  ChHtelier 

J.  P.  Cspebart 

Warren  Elitey 

W.M.Clark 

Murray  Sc  Meokletliwaite 


Tow*boatB. 


Iron  City 

Frank  Siein 

Alex.  Mnnteomeiy 

Maggie  Bell 

Katie  Timmonds  . . 

Ke^olute 

J.  M.  Clark 

Excel 


Price 
day. 


135  Ot 

88  M 

47  M 

48  Ot 

48  Ot 

49  Ot 

50  Ot 
91  Ot 


Contract  was  awarded  to  James  6.  Thompson,  and  executed  under 
date  of  August  18, 1884.  The  Iron  City  was  found,  on  examination,  to 
be  nnsuited  to  the  work. 

By  advertisement  dated  July  19,  1884,  proposals  were  invited  for  fur- 
nishing iron  work  for  the  Davis  Island  Dam.  The  following  bids  were 
received  and  opened  on  August  26, 1884 : 
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t 

Propoaala  far  iron  tcarkfar  VavUUland  Dam, 


« 
Bidders. 

Machinery. 

Wrought-iron 
pipe, 

Price  per  pound  of  wrougbt 
iron,  30,469  pounds. 

Price    per  pound    of   cast 
iron,  91,470  pooDds. 

Price  per  pound  of  brass, 
792  pounds. 

Price  per  pound  of    steel, 
763  pounds. 

Price  per  pound  of  leather, 
43  pounds. 

Total. 

18,612  pounds. 

KOl 

Per 

poand. 

> 

Total. 

1 

Soaife  Foundry  and  Ma- 
chine Company,  lim- 
ited. 

Atlas  Works,  limited.. 

H.  ▲.  Ramsay  d:  Co  . . . . 

William  yiflher 

P.  W.  RMnhaffAra 

Genu. 
07.5 

00.4 
09.9 

15 

CenU. 
05 

06.8 
07.9 
07.8 

HI 
15 

Genu. 
11 

27 

IH 
23 

XH 
20 

CenU. 
39 

49 

491 

56 

141 
82 

DoUan. 
2  75 

90 

2  75 

75 

Hi 

1  00 

2>oUart. 
7, 369  73* 

9,709  83 
10, 861  66 
14. 099  42 
17, 758  44 
19, 135  89 

Genu. 

DoUare. 

07 

952  84 

•  I  Kreiirer.  Burkhardt'^  1 

Co. 
William    Kirkap    and 

Son. 
R  D.  Wood  &Co 

06 

816  72* 

# 

Queen  Citv  Bridge  and 
St«am  Forging  Com- 
pany. 

J.  W.  Foley  &  Co 

10 

]] 

Oliver     Brothers    and 

Phillips. 
Knnoins  &  Labberins . . 

12 

IS 

Cincinnati    and    Kew- 
port  Iron   and  Pipe 
Company. 

*  Accepted. 


Vei 


Bidders. 


3 

a 

4 
5 
• 
7 
S 
9 

!• 
11 
12 
13 


Cast-iron    pipe, 
41,483  pounds. 


Per 
pound. 


Scaife  Foundry  and  Machine  Com- 
pany, limited. 

AtUs  Works,  Umited 

H.  A.  Ramsay  &  Co 

William  Fisher 

P.  W.  Beinhaisers 

Kreiger,  Borkhardt  A  Co 

William  Kftrkup  dt  Son 

B.D.WooddcCo 

Qoieen  Citv  Bridge  and  Steam 
Forgias  Company. 

J-W.  Foley&Co 

Otirer  Brothem  and  Phillips 

N unning  A  Labbering 

Cincinnati  and  Newport  Iron  and 
Pipe  Compiiny. 


Genu. 


03.4 


♦02. 057 
02.6 


Total. 


i>oaar«. 


1, 410  42 


853  39 
1.037  07 


02.2 


(912  63 


Cast-iron  plates, 
18,406  pounds. 


Per 
poand. 


Genu. 
.    02.9 

03.4 


03.5 


02.5 
03| 


Total. 


Bolts,  nuts,  and 
washers,  57.275 
pounds. 


DoUart. 
633  77 

625  80 


644  21 


460  16t 
713  23 


Per 
pound. 


Genu, 


04.7 


03{ 


03.5 
04 


Total. 


DoUare. 


2,406  55 


2, 219  40 


f2,004  62 
2,291  00 


*  Estimated  price  per  poand  rojected  for  informality. 


t  Accepted. 


Contracts  for  furnishing  tbe  above  iron  work  were  entered  into,  as  fol* 
lows : 

(1)  Machinerff. — ^With  Scaife  Foundry  and  Machine  Company,  of  Pittsbargli,  Pa., 
Septi^mlwr  12,  1864. 

(2)  lfro»ght-iranpipe, — ^With  William  Kirkup  &  Son,  of  Cincinnati,  Ohio,  September 

112  E 
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(3)  CaeUiron  pipe. — With  Cincinnati  and  Newport  Iron  and  Pipe  Company,  of  New 
port,  Ky.,  September  13,  1884. 

(4)  Cast-iron  plates, — With  Qaeen  City  Bridge  and  Steam  Forging  Company,  of 
Cincinaati,  Ohio,  September  13,  1884. 

(5)  BoliSf  nuts,  and  washers, — With  Oliver  Brothers  &  Phillips,  of  Pittsbnrgh,  Pa., 
September  10^  1884. 

On  September  26,  1884,  a  contract  was  made  with  Fairbanks  &  Co., 
of  Indianapolis,  Ind.,  to  construct  two  water-tanks  at  the  Davis  Island 
Dam  for  $3,740. 

This  proposal  was  the  only  one  received  in  answer  to  advertisement 
of  July  19, 1884. 

By  circular  letter  dated  July  22, 1884,  proposals  were  invited  for  fur- 
nishing cement  for  use  at  Davis  Island  Dam. 

The  following  bids  were  received,  and  were  opened  on  August  14^ 
1884: 

Proposals  for  cement  for  Davis  Island  Dam. 


No. 


1 

a 

8 

4 


Bidders. 


Union  Akron  Cement  Company 

F.  O.  Norton 

L.  S.  McKftllip&Co 

Laing  &  Davidson 


Barrels 
reqaired. 

Prioe. 

• 

Cost. 

400 
400 
400 
400 

91  30 
1  40 
1  45 
1  55 

$520 
560 
580 
620 

Bemarks. 


Rejected. 


Contract  awarded  to  F.  O.  !Norton,  of  l^ew  York  City,  and  executed 
under  date  of  August  25, 1884. 

By  advertisement  dated  August  27, 1884,  proposals  were  invited  for 
furnishing  materials  and  constructing  dams  and  dikes  on  the  Ohio  Biver. 

The  following  proposals  were  received  and  opened  on  September  30, 
1884: 

Proposals  for  dike  at  Mtrriman  Bar,  9  miles  hehno  Pittsburgh, 


No. 


5 

8 

46 

44 

37 
3 
38 
17 
32 
31 
19 
18 
42 
10 


Bidders. 


John  B.  Holbrook 

I.  V.  Hoag,  jr 

Simon  Carmody  and  Robert  L.Mapel 

C.  B.  Willey 

Jacob  Friday 

Porter,  Tucker  dt  Mahan 

John  Swan 

R.  G.  Huston  &  Co 

Edwin  6.  Oraham 

William  B.  Roeera 

Jonte,  Barton  &  Crane 

Merriugton  &  Jutte..  

J.  Sharp  McDonald 

C.  J.  McDonald  &  Co 


o^ 


9' 


i 


T.  o« 


127  00 
22  00 
28  50 

27  00 

28  00 
88  75 
20  00 
32  00 
35  00 
80  00 
30  00 
38  00 
43  00 
SO  50 


Materiala  required. 


§2. 

o  m  u 

•TV-  < 


|0  85 


24 
20 
40 
35 
20 
60 
50 
70 

1  05 

2  00 
75 
25 
63 


1 
1 
1 

1 
1 
1 
1 
1 


1 
2 
2 


BO 

s. 

Mi 
.  •« 


s. 


$0  05 
03 
07 
05 
06 
05 
05 
06 
06 
05 
05 
08i 
03{ 
031 


TZ  Pi 


$0  05 
04 


06 

05 

06 

10 

05 

06 

06 

08i 

06 

05^ 

08| 

04,§J 


S8 

•c 

04 


$3  50 


1 
1 
1 
I 
1 


00 
75 
50 
60 
00 


3  50 
2  50 


3  00 
5  00 
8  00 

1  50 
5  00 

2  47 


Total. 


$21,877  66 
28,532  16 

26.440  65 
27. 718  66 
27. 730  70 
28,650  47 
30.017  02 
81, 18L  42 
34,606  46 
34.722  85 
35,755  70 
36, 104  87 
43,065  75 

46.441  78 


Contract  awarded  to  John  B.  Holbrook,  and  executed  under  date  of 
October  22, 1884. 
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Propo9aI$  for  oan$irucUng  dam  at  BlaeVs  Uland^  54  miles  from  PitUhurgh,  and  repairing 

dam  at  Brown^ 8  Island,  63  miles  htlow  Pittsburgh, 


Kc 


5 

3 

8 

44 

4« 

97 
17 
S8 
12 
1» 
32 
13 
10 
14 


Bidden. 


John  B.  Holbrook* 

Porter,  Tucker  Sc  Mahan 

I.  V.  Hoair 

C.B.  WiUey 

Simon  Carmody  and  Bobert  L. 

Mapel   

Jacob  Friday 

R.  6.  Hnaton  ft  Co 

John  Swan 

A.  J.  Jolly.  Sons  &  Co 

JontA,  Barton  ft  Crane 

Bdwin  £.  Graham 

Merrineton  ft Jntte 

C.  J.  McDonald  ft  Co 

T.  &  Freeland 


Materials  required. 


1 


S.5. 

"C  « 


S 
» 


$24  00 
30  00 
22  00 

27  00 

28  50 

29  00 
32  00 
29  00 
38  75 
32  00 
35  00 
88  00 
37  50 
45  00 


a 


9  9 


$23  00 
23  75 
18  00 
21  00 

28  50 
20  00 
30  00 
20  00 
32  75 
80  00 
25  00 
27  00 
27  00 
25  00 


OlA 


t 


^  O.S 

9***9 

O   OB  C 

gok» 


■§1 

d 

o 
p. 

ft 

£•0  0. 


$0  70 
95 
1  25 
1  12i 


1 
1 
1 
1 
1 
2 
1 
2 
2 


20 
39 
45 
70 
63 
00 
70 
07 
37 


10  50 


$0  05 
05 
03 
05 

07 

06 

06 

05 

09 

05 

06 

03i 

631 

04 


I- 
1° 

■eg- 


o' 


$0  05 
10 
04 
06 

06 

06 

06 

05 

12 

05 

06 

05^ 

05 

04 


II 


p. 


Total 


$3  00 
1  00 
1  00 
1  50 


1 
1 
2 


75 

50 
50 
3  50 

2  75 
8  00 

3  00 

1  50 

2  47 
8  00 


$24. 008  42 
30. 150  25 

30,  360  01 

31,  236  94 

34, 573  90 
36. 174  42 
39, 607  42 
40. 776  35 
47,  207  75 
48, 105  35 
49. 002  29 
49, 879  73 
54.450  04 
181, 926  40 


*  Conditional  bid.    Withdrawn  in  accordance  with  letters  accompanying  proposal. 

Contract  awarded  to  Porter,  Tucker  &  MahaD,  and  executed  under 
date  of  November  4, 1884. 


Proposals  for  dam  at  Wheeling  Island,  91  miles  below  Pittsburgh^ 


Sa 


S 

44 

9 


17 

32 
19 
33 
10 
16 
48 
IS 


Bidders. 


Materials  required. 


LV.H©aiclr 

C.B.Wiliey 

Porter,  Tucker  ft  Mahan — 

Simon  Oannody  and  Bobert  L.  Mapel 

Prinee  ft  Kttglen  

B.  6.  Huston  ft  Co 

KdwinB.  Graham 

JoDte,  Barton  ft  Crane 

KeUyftByan 

C.J.McDonaidftCo 

Arnold  S.  Radford 

J.  8harp  McDonald 

J.  C.  Wilkins  ft  Co 


etof 
feet 

yard 
7,446 

^1 

yard 
ion 
irds). 

Price  per  M.  fe 
oak  (557,360 
B.M.). 

NS'-^ 

i~ 

§«r 

55^ 

e  per  cub 

stone 

bic  j-ardi 

*■  a 

Price  per  po 
spikes    ( 
pounds). 

1-1 

O  C  Q 

$24  00 

$1  40 

$0  03 

$0  04 

$0  10 

27  00 

1  20 

05 

05 

25 

80  00 

1  00 

05 

10 

20 

28  50 

1  20 

07 

06 

23 

80  00 

1  50 

03 

02i 

35 

33  00 

I  60 

06 

06 

45 

35  00 

1  70 

06 

06 

32  00 

2  00 

05 

05 

65 

30  00 

2  50 

08 

06 

25 

37  37 

2  27 

031 

05 

24 

40  00 

2  25 

05 

05 

30 

51  00 

2  60 

031 

03i 

25 

60  00 

4  00 

03| 

04 

6  00 

Total 


$25, 467  22 
26, 878  22 
27, 237  10 
28,431  38 
30, 308  98 
34, 232  84 
34, 744  16 
36, 837  82 
39. 396  28 
40. 079  57 
42, 113  20 
50,071  17 
79,  822  81 


Contract  was  awarded  to  I.  V.  Hoag,  jr.,  and  executed  under  date  of 
I>ecember  1, 1884. 
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Proposals  for  dam  at  CapHfia  Island,  107  miles  below  Pittsburgh, 


No. 


5 
8 
26 
28 
3 
29 
46 

17 
1 
82 
19 
10 
12 
42 


Bidders. 


John  B.  Holbrook 

I.V.HoagJr 

B.Mery(iilb&  Sons 

Dawes,  Irish  &  Co 

Porter,  Tucker  dt  Mahan 

McGrath  &  Fickineer- 

Simon   Carmody  and  Kobert  L. 

Mapel 

R.6.Houston  &Co 

J.F.King 

Edwin  E.  Graham 

Jonte,  Barton  &  Crane 

C.  J.  McDonald  &  Co 

A.  J.  Jolly  Sons  &  Co 

J.  Sharp  McDonald 


Materials  required. 


8  9 

o 
•Co« 


$25  00 
23  00 
28  00 

28  75 
30  00 

29  00 

28  60 
28  00 
28  50 
35  00 
35  00 
87  37 
87  75 
45  50 


c 


«  S- o 
O  4)  S 


$28  00 
16  00 

23  00 

26  25 
25  00 

24  00 

28  50 

27  00 

25  00 
25  00 
30  CO 
27  00 
35  00 
38  00 


a  9 

h 


OD 

o 

0 


$0  75 


1 
1 
1 
1 
1 

1 
1 
1 
1 


30 
13 
08 
05 
20 

20 
40 
60 
70 


2  00 
2  27 

1  95 

2  45 


o 

^S 

'«« 

fOO 

Cf? 

a   - 

O'-' 

pen 

rice  per  po 
dria  bolto 
pounds). 

rice  per  po 
spikes  ( 
pounds). 

Ok 

(k 

$0  05 

$0  05 

03 

091 

04 

osl 

67 

05 

10 

04i 

06 

07 

06 

06 

06 

044 

044 

06 

06 

05 

05 

03i 

06 

12 

12 

03i 

03i 

o^ 


S8 

fk 


$3  00 

1  00 

2  00 


1 
1 
1 

1 
2 
1 


50 
50 
50 

75 
25 
00 


8  00 
2  47 

2  70 

3  00 


Total. 


$17. 142  2S 
21, 210  57 
21, 414  61 
21, 452  45 
21,601  60 
22.709  53 

23,509  39 
25. 173  46 
26, 779  40 
29. 618  85 
33. 476  45 
34, 317  5S 
35,301  86 
40.765  18 


The  contract  was  awarded  to  John  B.  Holbrook,  and  executed  under 
date  of  October  22, 1884. 


Proposals  for  dam  at  Fish  Creek  Island,  112  miles  below  Pittsburgh, 


No. 


5 
8 

26 
28 
3 
29 
46 

1 
17 
82 
19 
10 
12 
42 


Bidders. 


John  B.  Holbrook 

I.  V.Hoac,  jr 

RMeryditli  &  Sons • 

Dawes,  Irish  &  Co 

Porter,  Tucker  &  Mahan 

McGrath  &.  Fickinger 

Simon   Carmody  and  Robert  L 

Mapel 

John  F.King 

RG.  Huston  &  Co 

Edwin  E.  Graham 

Jonte,  Barton  &  Crane 

C.  J.McDouftld  &Co 

A.J.Jollv  Sons  &  Co 

J.  Sharp  McDonald 


o  V 
•So 

II 


$25  00 
23  00 
28  00 
28  75 
30  00 
28  50 

28  50 

27  00 

28  00 
35  00 
35  00 

37  37 

38  75 
44  00 


Materials  required. 


1^- 

O  V  S 

reuses 


$23  00 
16  00 

23  00 

26  75 
25  00 

24  00 

28  50 
22  00 

27  00 

25  00 
30  00 
27  00 
30  25 
39  00 


^1 

•S  o  a 


$0  85 
1  30 
1  13 
1  08 
1  05 
1  25 


20 
40 
50 
70 
75 


2  37 


1 
2 


87 
45 


oS 


$0  05 
03 
03i 
03i 
05 
04i 

07 

041 

06 

06 

05 

03i 

09 

03| 


0 

O 

Am 
fk 


$0 


05 

04 

03| 

07 

10 

06 

06 

04| 

06 

06 

05 

05 

12 

03i 


88 

9  a 
•Cwa 


$3  00 


1 
2 
1 
1 
1 


00 
00 
50 
50 
50 


1 
1 


75 
00 

2  25 

3  00 
00 
47 
75 
00 


TotaL 


$18, 184  25 
21,  210  61 
21,  414  81 
21, 452  45 
21, 601  60 
23, 123  14 

23,509  39 
24, 059  84 
26,  216  46 
29, 796  85 
30,761  45 
84, 317  55 
35, 736  75 
40,617  18 


Contract  was  awarded  to  John  B.  Holbrook,  and  executed  under  date 
of  October  22, 1884. 
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Frojpoaati  for  dam  at  Three  Brothers,  157  miles  from  Pittshargh, 


No. 


Bidden. 


36 
8 

2» 
8 

29 

40 

17 
42 
19 
82 

12 
10 
47 


Materials  required. 


Jofan  F.King 

Dmwea.  Irish  &  Co 

C.M.Cole 

I  V.Hoajc.ir 

R.  Merrdith  A  Sons    

Port«r,' Tucker  &  Maban 

McGrmth  &.  Fickinger   

Simon   Carmody  and  Robert  L 

Mapel 

R.G.IIn»ton  dtCo 

J.  Sharp  McDonald 

JoDte^  Barton  &  Crane 

Edwin  £.  Grabam 

A.  J..roIIv  Sons&Co 

C.  J.  McDonald  &  Co 

J.  MStnrm 


o  o 

■c  ©aQ 


$25  50 

27  25 
24  OU 
23  00 

26  00 

29  UO 
'^8  00 

28  50 

27  50 
44  00 

30  00 

35  00 

36  75 

37  87 

28  00 


©^ 

SCO 

o  S;  o 
«  £  s 

04 


122  00 

26  23 
22  00 
16  00 

22  OU 
25  UO 

24  00 

28  50 

27  00 
38  00 
15  00 

25  00 
35  00 
27  00 

23  00 


1-3  04 

^M 

«saQ 

C^ 

©US 

o^ 

3>^ 

—  * 

Ca 

|8 

|§1 

o 

^4 

9       .O 

§'=^1 

o>M  a 

V  S  9 

coo 

•C«P. 

0-i 

P< 

(14 

$0  97* 

$0  04* 
03} 

$0  044 

98i 

07 

1  06 

06 

05 

1  25 

03 

04 

1  13 

03i 

03i 

1  03 

05 

•      10 

1  20 

044 

06 

1  20 

07 

06 

1  40 

00 

06 

2  43 

03i' 

o:h 

1  75 

04 

04 

1  70 

06 

06 

1  75 

00 

IJ 

2  23 

OH 

05 

2  95 

06 

06 

sg 


$1  00 


1 
1 
1 

2 
1 
1 

1 
2 


40 
50 
00 
00 
50 
50 

75 
25 


5  00 

6  00 
3  00 
2  70 


2 

1 


47 
60 


Total. 


$27,219  07 
28.883  51 
28. 470  05 
20, 210  25 
20.437  15 
30.133  02 
30, 731  22 

93, 192  31 
85, 374  68 
37,084  16 
40,776  60 
42, 070  20 
45, 762  42 
50. 150  10 
57. 756  68 


CoDtraet  awarded  to  John  F.  King,  and  executed  under  date  of  Oc- 
tober 23,  1884. 


Proposals  for  dike  at  Sand  Creekf  220  miles  helow  PiitsburgK 


Ka 


Bidders. 


J.  C.  Graham 
C.M.«^ol«-... 


2 
36 

8  I  I.  V.  Hqag.  1r 

3k4 


3    Porter.  Tucker  &,  Maban 


16 

17 
19 
20 
45 
12 
10 
47 


Siiooxi  Carmody  and  Robert  L.  Mapel 

R-  G.  Huston  &  Co 

Jonte.  Barton  Sc  Crane ^ 

Sheldon  S.  Eaton 

P.  Keating 

A.  J.  .Toll V.  Sons  &  Co 

C..T.  Mcl^nald  &  Co 

J.  M.  Sturm 


Materials  required. 


Price  per  M 

Pric«  per  cu- 

Price per 

feet  of  oak 

bic  yard  of 

pound  of 

(284.560  feet. 

stone  (10,311 

spikes  (20,813 

B.  M). 

cubic  yards). 

pounds). 

$23  50 

$0  83i 

$0  04 

24  00 

06 

06 

22  00 

1  25 

03i 

20  00 

1  06 

06 

28  50 

1  20 

<              *07 

{          too 

06 

27  50 

1  40 

30  00 

1  75 

04 

25  00 

2  00 

05 

34  50 

1  90 

04 

41  00 

1  95 

12 

38  37 

2  47 

03i 

30  00 

2  05 

06 

Total. 


$16, 120  80 
17. 066  78 
10. 877  52 
20.430  68 

21, 608  47 

23, 500  58 
24.835  82 
28. 776  76 
30, 240  74 
34,220  07 
37. 115  18 
40, 203  03 


Bolta. 


t  Spikes. 


Contract  awarded  to  J.  C.  Graham,  and  executed  under  date  of  Oc- 
tober 27,  1884. 


1782      REPORT   OP   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 
Proposals  for  dike  ai  Eight  Mile  Bar,  453  miles  below  Pittahurgh, 


No. 


9 
4 

2 
35 

5 

19 
22 
21 

8 

46 

17 
41 
24 
20 
23 
10 
18 


Bidders. 


Ware  &  Pyle* 

J.  J.  Shipman 

J.  O.  Graham 

W.H.Wheeler 

John  B.  Holbmok 

Jonte,  Barton  4&  Crane.... 

P.  H.  Kelley 

H.  S.  Hopkins  4&  Co 

I.  V.  Hoag,  Jr 

Simon  Carmody  and  Bohert  L  Mapel 

R.  G.  Hnston  &Co 

P.  Kendrick  &  Co  

L.  Hommedien  St,  Bloom 

Sheldon  S.  Eaton 

M.  D.  Burke  4&  Co 

C.J.  McDonald  &Co 

A.B.Colo 


Materials  reqaired. 


Price  per  M 

feet  of  oak 

(463,333  feet, 

B.  M.)« 


$18  45 
10  00 
24  75 

26  60 
24  00 
23  75 
28  00 
28  00 
20  00 

28  50 

20  00 
30  00 
35  00 
28  00 
30  00 
43  00 

27  40 


Price  per  cu- 
bic yard  of 
stone  (15,811 
cubic  yards). 


$0  83 
04 
04 
04 
10 
20 
10 
17 
50 


1  20 


1 
1 
1 
1 
2 


85 
45 
50 
75 
00 


2  87 
4  70 


Prfceper 
pound  ofdrifl 

bolts  and 
spikes  (31,013 

pounds). 


{ 


$0  04i 
04| 
04 
03 
05 
04 
04 
05 
03 
t07 
:06 
06 
04 
04 
05 
05 
03| 
02.85 


TotaL 


$22,609  55 
24,688  74 
26,838  10 
27,582  45 
29.450  74 
30, 612  61 
80.885  94 
82,811  84 
33,400  56 

33,587  27 

34,958  28 
87,292  88 
40,264  61 
41,482  22 
46,807  64 
65.250  38 
86, 216  01 


*  Informal. 


tBolto. 


:  Spikes. 


CoDtract  awarded  to  John  J.  Sbipman,  and  executed  under  date  of 
November  28, 1884. 


Proposals  for  dike  ai  Rising  Sun,  502  miles  below  Pittsburgh, 


No. 


9 

7 

22 

46 

4 
33 

8 
41 

5 
21 
11 
23 
17 
19 
43 
24 
27 


Bidders. 


Ware&Pyle* ^ 

Kirk&Co 

P.  H.  Kelley 

Simon  Carmody  and  Robert  L. 

Mapel 

J.  J.  Sbipman 

Boyer  &.  Stites 

I.t'.Hoaff,  jr 

P.Kendrick  &  Co 

J.  B.  Holbrook 

H. S.Hopkins  d&Co 

B.  C.Howell 

M.D.Barke&  Co 

R.G.Haston  &  Co 

Jonte,  Barton  St,  Crane 

Hayes,  Arfio  &  Co 

L.  Hommedieu  A.  Bloom 

Eaton  &  Stone 


Materials  required. 


I 

p. 

e 

I 
"C 

P4 


#4  00 

2  50 

3  00 


15 
75 
40 
50 
95 
00 


3  75 


50 
00 


9  00 

10  00 
8  00 

20  00 

11  00 


.a 

o 

it 


12  25 
1  60 
1  50 

1  75 

2  50 

2  30 

3  00 


2 
2 
3 
1 
2 


25 
50 
40 
75 
00 
2  75 
5  00 
80 
OO 
80 


.Sao 

o**  a 

PM 


$0  83 
1  10 
1  00 


20 
20 
95 
20 
60 
10 
21 
96 
80 
50 
75 

2  60 
1  50 

3  00 


1 
1 

1 
1 
1 
1 
I 
1 
1 
1 


•o  ■  • 

a  ^'O 

CTS   9 
P.fl  O 

«  o 
p««»ft 


$0  04} 
07 
04i 

07 

07 

08 

05 

05 

07 

04 

04i 

08 

06 

04 

05 

04 

05 


M 

S 


$18  45 

23  00 
30  00 

28  50 
20  00 
18  00 
20  00 
30  00 
25  00 
28  00 

24  75 
30  00 
30  00 
24  00 
28  00 
83  00 
30  00 


*  Informal. 


p-x 

-:§ 


$17  45 
23  00 

28  00 

3t  00 
20  00 
18  00 
20  00 

29  50 
25  00 
27  50 
80  00 
35  00 
83  00 
80  00 
27  00 
38  00 

30  00 


Bo 
OS 

A 


$0  04i 
07 
04 

07 

044 

031 

03 

04 

05 

04 

05 

05 

06 

04 

03 

04 

05 


.^«  ft, 

hi  Sb 


$0  04^ 
07 
04 


Total. 


$44,316  96 
44,  479  40 
44, 912  75 


426  00 
423  50 
442  55 
776  70 
929  45 
488  40 
515  60 
446  00 
209  50 
226  60 
455  20 
370  40 
688  00 
847  00 


06 

«, 

05 

50, 

05 

51, 

04 

64, 

05 

56, 

05 

57. 

07 

62, 

05 

65, 

05 

68, 

06 

71, 

04 

91. 

•8 

9^ 

04 

95, 

05 

100, 

Contract  was  awarded  to  Kirk  &  Co.,  and  executed  under  date  of 
October  22, 1884. 
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Prapo$aU/or  dike  at  Flint  laland,  683  miles  below  Pittahurgh, 


ITa 


C 

7 
I 

41 

U 

44 

4 

n 

» 
a 

17 
U 


Biddera. 


John  H.  Morris 

Kirk&Co. 

LV.Hoik|5.jr 

SimoD  Carmody  and  Robert  L. 

Mapel 

Joseph  Coyne 

a.C.HoweU 

CRWilley. 

J-J.Shipman 

H.  S.  Hopkins  and  Co 

Lynch.  MoQnade  dt  Co 

M.B.Barke&Co 

R.O.Hnston  &0o 

JoDte,  Barton  A  Crane 


Materials  required. 


i 


t 


o 

s 


$7  50 
2  60 
2  75 

1  16 

2  65 


6 
4 

1 

4 
6 
7 


00 
75 
75 
00 
00 
00 


10  00 
12  00 


•S 

0 


1| 


§5 


$0  00 

1  75 

2  76 

1  75 

2  37 


80 
40 
60 
3  20 
2  00 
2  00 
2  76 
7  00 


^.2 

•si 

03. 


•<=> 


So  t. 

Pi 


of 

w  ■ 

a  P'O 
9      a 

Ok 


'^2 


$1  08 

1  10 

85 


20 

10 

87) 

65 

50 

13 

75 

76 

50 

00 


|0  08 
07 
05 

07 
00 
06 
05 
07 
04 
06 
08 
06 
05 


"a 
I 


n 


P4 


$28  00 
22  00 
18  00 

28  00 
85  00 
24  75 

27  00 
21  00 

28  00 
20  00 
30  00 
82  00 
27  50 


o 

a 

•^^ 

^^ 

s 

is 


$26  00 
22  00 
18  00 

30  00 
40  00 
30  00 
25  00 
20  00 
27  50 
20  00 
85  00 
85  00 
30  00 


8.  - 
Is 


•0  05 
07 
03 

07 
07 
04 
05 
05 
04 
06 
05 
06 
05 


^  a 


Si- 
•eg- 


$0  04 
07 
08 

06 
07 
05 
05 
05 
07 
06 
05 
06 
05 


Total. 


$78, 001  27 
03,226-28 
96,320  94 


87, 
110, 
112, 
115, 
119, 
124, 
134, 
136, 
146, 
241, 


763  01 
391  10 
047  46 
629  99 
804  61 
005  83 
053  82 
636  96 
326  40 
546  55 


The  proposal  of  John  H.  Morris,  of  Evansville,  lod.,  was  accepted, 
bat  he  died  before  the  contract  coald  be  made,  and  so  the  matter  fell 
through. 


PropoaaU  for  dike  at  Grand  Chains  946  miles  from  PitUhurgh. 


Bidders. 


i 

46 

a 

4 

II 

17 


LT.Hoa«.  jr 

George  E.  Sboop 

Simon  Carmody  and  Bobert  L.  Mapel 

H.S. Hopkins  &  Co 

J-  J.  Sh  tpman 

Jonte,  Barton  A  Crane 

R-G.Hnston&Co 


Materials  required. 


IS. 


s 


O 


$22  00 

27  00 

28  50 
27  50 
21  00 
80  00 
32  00 


0 
o  o 

§0  • 

09 


$1  26 


1 
1 
1 
1 
2 


24 

20 
27 
75 
00 


2  25 


o 

^  a  a 
12  13  2 


Omte. 
.03 
.07 
.07 
.04 
.05 
.06 
.06 


si 

is 


$2  00 


25 

75 
75 
50 
00 


2  50 


Total. 


$73,769  17 
81,671  08 
82,716  62 
83, 552  85 
91,737  90 
116,483  88 
122,779  21 


Contract  awarded  to  I.  Y.  Hoag,  jr.,  and  executed  under  date  of  De- 
cember 1, 1884. 

As  aatborized  by  the  Chief  of  Engineers  (letter  of  January  5, 1886), 
Ae following  proposals  for  lengthening  the  United  States  snag-boat  E. 
A.  Woodruff  were  received  in  answer  to  circular  letter  from  this  office, 
**ted  January  12, 1885,  and  opened  February  3, 1886. 
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FropoaaUfor  lengthening  the  United  States  snag-boat  £,  A,  Woodruff. 


No. 

Bidden. 

New  parts 

of  hall  to  be 

of  iron. 

I 
t 

New  partaof 

hull  to  be  of 

mild  steel. 

1 

Allen  d&Blaisdell       

$16, 500 
19,000 

$17,000 

2 

Oneen  Citv  Bri<(ire and  SteAm  Voreinst  OompAnv ..rr^ ,,.  -■, 

19,850 

Contract  was  awarded  to  Messrs.  Allen  &  Blaisdell,  of  South  Saint 
Louis,  Mo.,  and  executed  under  date  of  February  20, 1885. 

WORK  DONE  DURING  THE  YEAR. 

Davis  Island  2>awt,  5  miles  from  Pittsburgh. — ^This  work  has  been  un- 
der the  local  charge  of  Mr.  William  Martin,  assistant  engineer. 

Owing  to  the  late  date  at  which  the  river  and  harbor  act  passed,  it 
was  impossible  to  procure  th«  necessary  machinery  in  time  to  complete 
the  structure  during  1884,  and  consequently  but  little  was  done  last 
season.  Work  was  resumed  on  May  19,  1885,  and  by  the  close  of  the 
fiscal  year  matters  were  so  far  advanced  as  to  warrant  the  assertion  that 
the  work  would  be  ready  for  navigation  by  the  middle  of  August. 
.   Mr.  Martin's  report  is  as  follows : 

REPORT  OF  WILLIAM  MARTIN,  ASSISTANT  ENGINEER. 

Tbe  work  done  daring  the  year  is  as  follows : 

Fixed  dam. — The  bulauce  of  the  sheathing  on  the  dowD-streani  face  (a  width  of  4 
feet  its  entire  length)  of  the  fixed  dam  was  put  on  ;  200  cubic  yards  of  gravel  were 
placed  on  up-stream  side  to  prevent  leaks  Dnriiigthe  flood  of  February,  1684,  con- 
siderable scour  took  place  at  the  base  of  the  right  and  left  hand  cribs,  and  to  secure 
these  cribs  and  prevent  further  scour  165  cubic  yards  of  riprap  stone  were  placed  at 
left-hand  crib  and  80  cubic  yards  were  placed  nt  right-hand  crib,  which  puts  the 
fixed  dam  in  good  condition.  A  deposit  of  about  5  feet  has  taken  place  above  the 
dam  since  its  construction. 

Water-tanks. — The  foundation  for  the  water- tanks,  containing  476  cubic  yards  of 
masonry,  was  completed  October  31,  1884.  The  tanks,  two  in  number,  having  a  com- 
bined capacity  of  79,000  gallons,  were  completed  January  9, 1885,  and  are  first-class 
in  every  respect. 

The  necessary  pipe  connections  between  the  tanks  and  gate  turbines  have  been 
made. 

Fier  on  river  wall  at  foot  of  lock. — This  pier  was  built  5  feet  3  inches  above  the 
coping,  and  is  designed  to  elevate  the  mast,  which  carries  the  signal  lamps,  above 
the  ordinary  floods.  It  is  5  feet  3  inches  high  and  21  feet  long,  containing  28  cnbio 
yards  of  masonry. 

Traveler  sill. — Owing  to  the  abandonment  of  the  traveler,  it  was  decided  to  remove 
the  lower  track  sill.    Of  this  work  the  iron  rail  has  beeirremoved. 

Levee  on  Davis  Island. — To  protect  Davis  Island  from  further  damage  by  floods,  a 
levee  has  been  constructed  from  a  point  near  the  head  of  the  Island,  running  partly 
across  its  head  and  extending  down  the  left-hand  shore  to  the  crib  work  of  the  fixed  dam. 
This  levee  is  constructed  wholly  of  earth,  with  the  top  planted  with  locust  trees  and 
the  slopes  with  willows.  This  is  all  the  work  that  at  present  seems  necessary  for  the 
protection  of  the  island. 

Recess  wallSf  ^c— The  upper  recess  walls  and  a  portion  (20  feet)  of  the  land  wall 
coping  has  been  laid — in  all,  75  cubic  yards  of  masonry. 

Gate  machinery. — The  machinery  for  operating  the  upper  lock  gate  has  been  placed 
in  position. 

fVickets. — All  the  wickets  (27  in  number)  belonging  to  the  Chanoine  Dam  at  the 
head  of  the  lock  have  been  ironed. 

Coffer-dams. — The  cofl'er-dams  inclosing  the  lock-chamber  were  begun  June  15, 1885, 
and  were  finished  June  19,  1885.  The  puddling  material  for  these  dams  was  procured, 
from  deposit  inside  of  the  guiding  cribs. 

Lock-gates. — One  of  the  lock-gates  has  been  framed  and  is  ready  for  erection. 

August  21,  1884,  we  began  to  raise  the  service  bridge  of  the  weirs,  and  to  fit  the 
platforms  to  weirs  No.  1  and  2  (those  of  weir  No.  3  having  been  completed).     Con- 
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aidenble  difficulty  was  experienced  in  raising  the  trestles  on  accoant  of  the  gravel 
<ieposit«d  over  them,  whichi  in  places  on  weir  No.  3,  had  deposited  to  a  depth  of  1.5 
feet  over  the  sill.  As  we  approached  the  pass  the  deposit  became  less,  until  about 
tbe  middle  of  weir  No.  1,  where  the  trestles  were  clear. 

While  a  temporary  maneuvering  boat  was  being  fixed  up  the  wickets  of  the  weirs 
vere  raised  from  the  service  bridge  and  a  temporary  dam  built  across  the  head  of  the 
^ock  to  prevent  the  water  from  passing  through  the  lock  when  the  dam  was  raised. 

At  DooDf  on  August  26,  we  began  to  raise  the  wickets  of  the  pass  with  our  improvised 

boat,  and  we  finished  the  last  wicket  on  the  28th,  at  noon.    As  the  sta^e  of  water  in 

t^  river  at  the  time  of  raising  the  dam  was  very  low,  there  being  but  1.9  feet  of 

vater  over  the  sill,  there  was  not  enough  force  in  the  current  to  clear  the  gravel 

irhjeh  had  deposited  on  the  hurters ;  owing  to  this,  quite  a  number  of  the  props  were 

Dot  properly  seated,  and  when  the  head  of  water  accumulated  the  wickets  were  forced 

down.    In  raising  the  second  time  all  deposit  was  removed. 

The  dam  remained  up  until  October  5,  1884,  when  a  rise  in  the  river  compelled  ua 
to  lower  it. 

We  began  to  lower  the  dam  from  the  Davis  Island  end  of  weir  No.  3,  which  we  did 
firom  the  service  bridge  in  the  following  manner:  A  hook  {>ole  was  used  with  its  an- 
gle about  91^  to  the  axis  of  the  pole  so  as  to  release  freely;  a  hold  was  taken  to 
the  top  handle  plate  of  the  wicket ;  when  the  prop  was  drawn  forward  far  enough  to 
drop  off  the  second  step  of  the  hurter  the  pole  was  given  a  twist  which  released  the 
hooK  from  the  handle.  By  this  means,  when  we  were  not  retarded  by  driftwood  or 
otherwise,  we  could  drop  three  wickets  per  minute.  A  great  deal  of  large  driftwood 
had  accumulated,  some  of  it  about  40  feet  long,  which  was  difficult  to  handle  in  the 
swift  current.  This  retarded  the  speed  of  lowering  considerably.  Taking  all  the 
delays  into  account,  with  our  temporary  appliances,  the  time  occupied  per  wicket  in 
lowering  the  whole  dam  was  a  little  less  than  two  minutes 

Seven  of  the  steel  cross- heads  in  the  pass  were  found  broken,  five  of  which  were 
removed  and  replaced  by  wrought-iron  ones.    The  other  two  are  yet  to  be  replncecU 

Twelve  of  the  female  hinge-leaves  (steel  castings)  have  also  been  brdken. 

In  my  investigations  to  determine  the  cause  of  the  breakages  I  consulted  several 
^manufacturers  in  Pittsburgh,  whose  experiences  have  been  similar  to  ours.  None  of 
those  interviewed  could  assign  any  cause  for  the  breakages.  Castings  which  would 
appear  aonnd  on  the  surface  would  be  honey-combed  internally  to  such  an  extent  as 
to  reduce  the  crosR-section  20  per  cent.,  and  frequently  a  casting  which  would  present 
an  unsound  surface  would  be  sound  internally.  The  fracture  generally  shovied  a 
bright  metal  resembling  white  cast-iron.  In  respect  to  the  future  use  of  steel  cast- 
ings for  movable  dams,  my  opinion  is  that  in  the  present  knowledge  of  the  maunfact- 
nre  of  steel  castings  wrought-iron  is  safer,  more  reliable,  and  willstand  any  amount 
of  jarring  consistent  with  the  safety  of  the  structure. 

On  December  6,  1884,  we  were  notified  by  the  United  States  signal  officer  stationed 
at  Pittshnrgh  that  we  would  be  supplied  with  a  daily  copy  of  the  flood  warnings  is- 
mad  by  his  office.  In  accordance  with  that  notice  we  have  been  in  daily  receix)t  of 
these  warnings. 

The  work  remaining  to  be  done  in  order  to  put  the  dam  in  operation  is  as  follows : 

The  framing  of  the  remaining  lock-gate,  and  the  erection  of  both. 

The  framing  and  erection  of  two  auxiliary  gates. 

Placing  the  timber  sills  for  gate  foundations,  setting  the  courses  of  cut-stone  ma- 
■onry  below  the  lower  main  sills,  consreting  between  the  sills,  and  paving  between 
the  gate-tracks. 

Completing  the  Chanoine  Dam  at  the  head  of  the  lock,  which  consists  of  putting 
in  six  anchor-belts,  placing  the  hurters  iu  position,  putting  in  horse-box  sill  aud  the 
main  sill,  and  aasembling  the  wickets,  horses,  and  props. 

Plaeing  seven  filling  and  two  flushing  valves  in  the  river  wall. 

Placing  the  turbine  and  pump  in  the  river  wall,  setting  the  hydraulic  jacks  for  op- 
erating the  valves,  laying  the  water-pipes  from  the  pump  in  the  river  wall  to  the 
water-tanks ;  also  the  pipe  across  the  lock  to  supply  the  hydraulic  jack  for  operatiag 
the  river-wall  valves. 

Putting  breech  weights  on  navigable  pass  wickets. 

Clearing  out  all  debris  from  the  lock  chamber,  it  will  be  used  for  filling  up  the 
land- wall  inclosure. 

Putting  on  screens  over  filling  valves  iu  gate  recess. 

Sitting  coping  on  the  lower  recess  walls  and  around  maohinory  walls. 

Removing  coffer-dams. 

Owing  to  the  late  date  at  which  contracts  were  awarded,  work  of 
coostraction  on  the  new  dams  and  dikes  could  not  be  commenced  until 
the  spring  of  1885,  and  the  rise  in  the  river  during  May  and  June  has 
delayed  work  considerably. 
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Merriman  Bar,  9  miles  below  Pittsburgh, — ^Building  a  dike  2,200  feet 
long,  under  contract  with  J.  B.  Holbrook,  dated  October  22, 1884. 

Work  was  started  on  Jane  17,  1885,  and  at  the  close  of  the  fiscal 
year  the  crib-work  had  been  completed  for  a  distance  of  170  feet,  and 
filled  with  stone.    No  paving  had  been  done. 

There  have  been  18,240  feet  B.  M.  oak  timber,  270  cubic  yards  rip- 
rap stone,  485  pounds  bolts  and  spikes  expended,  and  172  cubic  yards 
of  earth  have  been  excavated  to  secure  a  good  foundation  for  the  root 
of  the  dike. 

Black's  Island^  54  miles  below  Pittsburgh. — Kebuilding  old  dam  to  close 
the  right  hand  chute,  under  contract  with  Porter,  Tucker  &  Mahan, 
November  4,  1884. 

Work  was  begun  June  20, 1885,  and  at  the  end  of  the  same  month  75 
feet  had  been  finished,  with  the  exception  of  paving.  The  dam  is  to  be 
2,650  feet  long. 

The  following  materials  have  been  expended:  Oak  timber,  9,281  feet 
B.  M.;  hemlock,  2,920  feet  B.  M.;  stone,  178  cubic  yards;  bolts  and 
spikes,  734  pounds;  and  57  cubic  yards  of  earth  excavated  to  secure  a 
foundation. 

BrowfCs  Island,  63  miles  below  Pittsburgh. — Eepairing  dam  under  con- 
tract with  Porter,  Tucker  &  Mahan,  dated  November  4, 1884. 

The  dam  at  Brown's  Island,  which  had  been  somewhat  injured  by  ice 
during  the  winter  of  1883  and  1884,  was  thoroughly  repaired  by  the  con- 
tractors in  the  fall  of  1884,  the  following  materials  being  expended  on  the 
work:  Oak  timber,  645  feet  B.  M.;  stone,  461  cubic  yards;  drift- bolts,  21^ 
pounds;  spikes,  10  pounds;  brush,  33.7  cords;  gravel,  1,161  cubic  yards. 

Wheeling  Island,  91  miles  below  Pittsburgh. — ^Building  a  dam  500  feet 
long  to  close  the  chute  behind  the  island,  under  contract  with  I.  Y. 
Hoag,  jr.,  dated  December  1, 1884.  The  dam  is  to  be  connected  with 
an  abutment  on  each  shore  200  feet  long,  20  feet  high,  19  feet  wide  at 
the  bottom,  and  14  feet  on  the  top. 

Work  was  begun  June  1.  1885,  by  excavating  the  banks  to  secure 
proper  foundations  for  the  abutments.  At  the  end  of  the  fisciU  year 
3,000  cubic  yards  of  earth  had  been  excavated,  and  a  section  of  timber- 
work  of  the  abutment  on  the  right  bank  19  feet  wide,  64  feet  long,  and 
5  feet  high  had  been  completed  and  partially  filled  with  stone. 

Materials  expended  were  as  follows:  Oak  timber,  5,190  feet  B.  M.; 
liprap  stone,  110  cubic  yards;  bolts,  51,975  pounds. 

CapHna  Island,  107  miles  below  Pittsburgh. — Rebuilding  old  dam  to 
close  the  left-hand  chute,  under  contract  with  J.  B.  Holbrook,  dated 
October  22,  1884. 

Though  work  was  begun  here  in  the  early  part  of  June,  1885,  nothing 
could  be  done  during  the  fiscal  year  other  than  to  level  off  the  top  of 
the  old  dam  for  the  reception  of  the  new  superstructure.  The  dam,  when 
completed,  will  be  1,800  feet  long. 

Fish  Greek  Island,  112  miles  below  Pittsburgh.— "RebnWAing  old  dam 
to  close  the  left-hand  chute,  under  contract  with  J.  B.  Holbrook,  dated 
October  22, 1884. 

Work  commenced  June  20, 1885,  and  at  the  end  of  the  same  month 
the  top  of  the  old  work  had  been  leveled  off  to  receive  the  new  super- 
structure, and  220  cubic  yards  of  earth  had  been  excavated  for  the 
foundation  of  the  root  of  the  dam. 

Three  Brothers,  157  miles  below  Pittsburgh. — Building  a  dam  2,550  feet 
long  from  the  West  Virginia  shore  to  the  head  of  Middle  Brother,  thus 
closing  the  chutes  between  West  Virginia  and  Upper  Brother,  and  be- 
tween Upper  Brother  and  Middle  Brother,  under  contract  with  J.  F. 
King,  dated  October  23, 1884. 
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Work  was  begun  daring  the  week  ending  Jane  13, 1885,  by  excavat- 
ing 525  cnbic  yards  of  earth  to  secare  a  good  foandation  for  the  root, 
and  by  riprapping  the  bank  to  prevent  scour.'  At  the  end  of  the  year 
the  crib- work  had  been  completed  for  a  distance  of  609  feet,  and  about 
tbree-fourths  filled  with  stone;  106,915  feet  B.  M.,  oak  timber,  1,238 
cabic  yards  of  stone,  and  9,458  pounds  of  bolts  and  spikes  were  ex- 
pended in  the  work. 

Sand  CreeJc,  220  miles  below  Pittsburgh. — Oonstracting  a  dike  1,500  feet 
long  from  the  West  Virginia  shore,  under  contract  with  J.  G.  Graham, 
dated  October  27, 1884. 

Work  was  begun  May  25, 1885,  and  at  the  close  of  the  fiscal  year  the 
shore  protection  was  in  place,  and  the  dike  completed,  except  the  pav- 
ing,  for  a  distance  of  200  feet. 

The  following  materials  were  used  in  the  construction :  Oak  timber, 
30,084  feet  B.  M.;  riprap  stone,  1,744  cubic  yards;  bolts  and  spikes,  ^2 
pounds. 

Eight  Mile  Bar^  453  miles  below  Pittsburgh. — Gonstniction  o^  dike 
from  Kentucky  shore,  2,300  feet  long,  under  contract  with  J.  J.  Ship- 
man,  dated  November  28, 1884. 

Work  was  begun  May  13,  and  on  June  30, 1885,  the  timber- work  was 
completed  for  a  distance  of  550  feet,  and  filled  with  stone.  One  hun- 
dred and  twenty-five  feet  were  paved. 

The  following  materials  were  expended :  Oak  timber,  74,835  feet  B.  M. ; 
riprap  stone,  4,471.7  cubic  yards ;  bolts  and  spikes,  5,015  pounds;  earth 
excavated  for  foundation,  198  cubic  yards. 

Rising  8un^  502  miles  beloto  Pittsburgh. — Building  a  dike  2,500  feet 
long,  under  contract  with  Kirk  &  Gompany,  dated  October  22, 1884. 

Work  was  commenced  May  4, 1885,  and  at  the  end  of  the  year  the 
substructure  of  the  dike,  consistins:  of  two  rows  of  piles,  30  feet  apart, 
and  partially  filled  with  brush  and  stone,  was  completed  for  a  distance 
of  720  feet.  Materials  expended :  332  piles,  1,622  cords  of  brush,  3,024 
cubic  yards  of  riprap  stone,  7,020  feet  B.  M.,  oak  timber,  and  280  pounds 
of  bolts ;  earth  excavated  to  secure  a  good  foundation  for  the  root  of 
the  dike,  225  cubic  yards. 

Head  of  Orand  Chaiuj  943  miles  below  Pittsburgh. — Gonstruction  of  a 
dike  3,000  feet  long,  under  contract  with  G.  M.  Gole,  dated  July  12, 
1879.  At  the  close  of  the  fiscal  year  ending  June  30, 1884,  the  sub- 
structure of  the  dike  had  been  baijft  to  a  length  of  2,700  feet,  and  the 
superstructure  completed  to  within  30  feet  of  this  distance.  Work  was 
resumed  in  August,  1884,  and  the  dike  completed  to  its  total  length, 
3,000  feet,  in  November.  The  contract  for  this  work  was  let  in  July, 
1879,  and  it  was  not  finally  completed  until  November,  1884,  thas  re- 
quiring six  working  seasons.  The  unasual  dnration  of  the  period  of  con- 
struction was  due  to  the  proximity  of  the  Mississippi  River  and  to  the 
disturbing  inflaence  of  floods  in  the  latter  river.  Unless  both  rivers 
were  low  no  work  could  be  done,  and  favorable  conditions  existed  so 
seldom  in  both  rivers  that  the  average  available  working  season  in  any 
one  year  was  only  about  six  weeks. 

This  dike  is  a  crib-work  of  squared  oak  timber  filled  with  stone,  and 
resting  on  a  substructure  of  cribs  of  round  timber.  It  is  3,000  feet  long, 
20  feet  wide,  and  its  top  is  even  with  the  10-foot  stage  in  the  river. 
There  was  consumed  in  its  construction — 

Bonod  timber linear  feet..     89,130 

8qaare  timber .'...feetB.  M..  3«5,278 

Bnuh cords..       1,043 

Bolto pounds..     79,443 

Stone cubic  yards..     36,839 
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The  cost  of  this  dike,  exclusive  of  inspection,  Wiis  $50,661.77,  which 
Is  at  the  rate  of  $16.89  per  running  foot. 

Grand  Ohain^  946  miles  from  Pittsburgh. — Bailding  a  third  (interme- 
diate) dike,  SfioO  feet  long,  under  contract  with  I.  V.  Hoag,  jr.,  dated 
December  1,  1884 

Work  was  begun  here  about  the  middle  of  May,  but  owing  to  high 
water,  due  to  back  water  from  the  Mississippi  Eiver,  at  the  close  of  the 
fiscal  year  only  a  portion  of  the  shore  protection  had  been  put  in  place. 

There  had  been  expended  on  this  work  644  cords  of  brush  and  2,319 
cubic  yards  of  stone. 

DREDaiNa. 

The  river  and  harbor  act  did  not  pass  until  July  5, 1884,  and  as  the 
lack  of  funds  had  prevented  any  work  of  preparation  in  anticipation  of 
the  passage  of  the  bill,  much  time  was  unavoidably  consumed  before 
the  dredges  could  begin  work.  The  iron  hull  of  the  new  dredge  Oswego 
had  been  completed  in  the  spring  of  1883,  but  the  machinery,  crane,  and 
spuds  ha<l  not  been  put  into  position,  and  the  Qnal  comx)letion  of  this 
dredj^e  occupied  more  than  two  months  of  the  working  season,  the 
crews  of  both  dredges  being  employed  for  the  larger  portion  of  the  time. 
As  a  connequence,  the  Ohio  did  not  get  to  work  until  September  6  and 
the  Osirego  until  September  20.  As  we  are  now  in  possession  of  two 
first  class  dredge-boats,  with  iron  hulls  and  cranes,  no  such  delays  are 
like  to  occur  in  the  future. 

Operations  for  the  season  were  suspended  on  December  17,  at  which 
date  the  dredges  went  into  winter  quarters  at  Padncah,  Kj*.  Mr.  E.  J. 
Carpenter,  assistant  engineer,  was  in  charge  of  both  dredges. 

The  following  is  a  statement  of  the  season's  woik : 

Licking  River  Bar,  466  miles  below  Pittsburgh. — The  improvement  at 
this  place  consisted  in  the  removal  of  the  point  of  the  rock  bar  and 
the  loose  rock  which  had  been  thrown  out  by  the  Licking  River.  It 
resulted  in  widening  the  channel  25  feet. 

In  making  a  second  cut  to  secure  an  additional  increase  in  width,  the 
bar  was  found  to  consist  of  solid  rock,  and  the  work  was  abandoned  as 
too  destructive  to  the  dredge  machinery. 

Excavation  made  September  6-9,  370  cubic  yards.  Wreck  removed, 
one. 

Gullom^s  Ripple^  411i  miles  below  Pittsburgh. — The  improvement  ac- 
complished at  this  point  was  the  removal  of  the  stony  point  on  the 
Ohio  side  of  the  channel,  which  was  widened  30  feet.  This  rocky  point 
was  dug  awaj'  as  much  as  was  practicable  in  1877  and  1881,  but  the 
dredges  had  to  leave  a  high  bluff  bank  of  loose  rock,  which  the  little 
stream  emptying  into  the  Ohio  at  this  point  subsequently  cut  down  and 
projected  into  the  river,  thus  necessitating  a  partial  renewal  of  the  dredg- 
ing operations. 

It  is  not  probable  that  any  further  work  will  be  necessary,  and  the 
improvement  may  be  considered  as  permanent. 

Excavation  made  September  10-16,  3,318  cubic  yards.  Snags  re- 
moved, three,  weighing  4  tons. 

Rising  Sun  Dike,  501  j  miles  below  Pittsburgh. — The  work  at  this  place 
consisted  in  the  removal  of  the  river  end  of  the  dike  in  order  to  give 
room  for  the  new  channel  to  be  created  by  a  dike  from  the  Indiana 
shore. 

Owing  to  the  low  stage  of  the  river,  it  was  found  necessary  to  remove 
a  portion  of  the  gravel  bar  above  and  below  the  dike,  and  to  bank  a 
portion  of  the  spoil  in  order  to  obtain  water  in  which  to  load  the  scows. 
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This   greatly  iDcreased  the  amoant  of  excavation,  and  necessitated 
handling  a  considerable  portion  of  it  twice. 

There  were  465  linear  feet  of  the  dike  removed,  and  all  the  stone  was 
taken  oat  to  a  depth  of  from  7  to  8  feet  low  water. 

Excavation  made  September  19-October  3, 14,527  cubic  yards. 

Snags  removed,  one,  weighing  9  tons. 

Warsaw  BaVj  525  miles  from  Pittsburgh. — The  improvement  at  this 
place  consisted  in  dredging  a  channel  through  the  bar,  thus  deepening 
and  straightening  the  crossing.  Excavation  made  by  the  Ohio,  October 
6-17,  15,768.5  cubic  yards. 

Center  Bockj  834^  miles  below  Pittsburgh, — This  rock  is  a  mass  of  in- 
durated clay  lying  directly  in  the  channel.  A  portion  of  the  upper  sur- 
face was  removed  in  1879  by  blasting,  but  as  the  area  was  great  (135 
feet  by  35  feet)  and  the  material  soft,  it  was  decided  to  complete  the 
work  by  dredging.  This  was  successfully  done  to  a  depth  of  3  feet  be- 
low channel  depth,  thus  making  a  permanent  improvement. 

Excavation  made  October  3Q-November  4,  1,760.3  cubic  yards.  A 
snag  weighing  2  tons  was  removed  from  the  channel. 

Carrsvilley  Kentucky^  881  miles  beloic  Pittsburgh, — Two  rocks  were  re- 
moved from  the  landing  November  10,  weighing  6.8  tons. 

Brooklyn  Rock^  Illinois,  923  miles  below  Pittsburgh. — ^This  rock  lies  250 
feet  from  the  shore,  in  the  channel  opposite  the  town  of  Brooklyn.  It 
appeared  at  low  water  as  an  island,  150  feet  long  by  45  feet  wide,  rising 
to  a  height  of  4  feet ;  at  the  level  of  1  foot  below  Idw  water  it  covered 
an  areH  of  200  by  100.  It  was  formed  of  two  thicknesses  of  firmly  ce- 
mented gravel,  1  to  3  feet  thick,  resting  on  a  bed  of  soft  gravel. 

Before  the  dredges  arrived  a  blasting  party  worked  on  the  rock, 
breaking  up  the  crust  with  Hercules  powder,  and  the  operations  of 
blasting  and  dredging  were  continued  until  the  close  of  the  season.  It 
was  impossible  to  break  up  the  crust  by  dr<^dging  alone,  as  it  was  ce- 
mented by  one  of  the  salts  of  iron,  and  rang  under  the  hammer  almost 
like  metal. 

Portions  of  the  wrecks  of  one  steamboat  and  two  barges  were  found 
on  the  rock,  one  of  the  latter  containing  a  load  of  hoop-poles  in  tangled 
masses  that  had  to  be  removed  by  hand. 

When  the  season's  work  closed  the  rock  had  been  wholly  removed  to 
a  depth  of  2  feet  below  low  water,  but  there  still  remained  a  bar  of  ce- 
mented gravel  connecting  the  lower  end  of  the  rock  with  the  Illinois 
shore.  Material  removed  November  28-December  17,  7,620.5  cubic 
jardst. 

Jackson  Bock,  Orand  Chain^  944  miles  below  Pittsburgh, — ^This  rock  is 
really  a  field  of  rocks,  having  a  total  area  of  about  ten  acres.  It  lies  oft' 
theuuterendof  the  upper  dike,  right  in  the  channel.  All  the  high  points, 
which  constituted  what  was  formerly  known  as  the  Jackson  B^ck,  were 
cat  down  in  1876,  and  afterwards  in  1879.  The  increased  current  caused 
by  the  dike  developed  "breaks"  over  a  large  area,  and  it  was  hoped 
that  the  powerful  Ohio  River  dredges  might  remove  some  of  the  mate- 
rial without  preliminary  blasting,  but  the  ret^ult  did  not  justify  our  an- 
ticii>ation8.  All  the  broken  up  material  was  readily  removed  to  a  depth 
of  3  feet  below  the  bed  of  the  river,  but  the  dredges  were  powerless  to 
handle  the  rest.  It  will  be  necessary  to  build  special  blasting  boats  for 
service  at  the  Grand  Chain,  and  subsequently  to  complete  the  work 
with  the  dredges. 
Excavation  made  November  14-25,  718  cubic  yards. 
Snags  removed  from  the  channel,  two,  weighing  7.6  tons. 
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Tbe  accompanying  tables  show  the  amount  and  cost  of  all  dredgi 
wrecking,  &c.,  for  the  season  of  1884 : 

DREDGES  IN  COMMISSION,   1884. 

Time. 
Time  at  work : 

Dredging  gravel,  &o days..    •    12 

Dredeiog rock,  &o do...        36 

Wrecking,  snaggiDg,  &o do...         8 

Total 

Time  lost : 

Traveling •• days..        21 

Accidents do...  6 

High  and  low  water do...  7 

Sundays do...        14 

Total 

In  commission 

Work. 

Gravel,  &c. ,  excavated  per  day  of  work ^ onbic  yards . .  1,7 

Rock,&c.,  excavated  per  day  of  work do....  61 

Gravel,  t&c,  excavated  daring  the  season do....  20,6. 

Rock,  &c.,  excavated  daring  the  season do....  23,71 

Wrecks  removed nnmber.. 

Snags  removed do 

Snags  removed tons' weight..  i 

Coat. 

Equipment : 

Per  day  in  commission $1 

Per  day  of  work *, 

For  the  season 1& 

Towing : 

Per  day  in  commission 6< 

Per  day  of  work - IV, 

For  the  season 6,29' 

Repairs : 

Per  day  in  commission i 

Per  day  of  work........ ( 

For  the  season 3(M 

Salaries : 

Per  day  in  commission 4<i 

Per  dav  of  work 85 

For  the  season *. 4,62J 

Total : 

Per  day  in  commission 10{ 

Per  day  of  work 205 

For  the  season 11,38J 

DREDGES  OUT  OF  COMMISSION,   1884. 

Time. 

In  ordinary days.. 

Annual  spring  repairs do... 


Total 


Cost. 


Salaries  inordinary |70£ 

Towing,  fuel,  &c 37S 

Total  orin  dinary 1,081 


APPENDIX   CC ^EEPORT   OF   COLONEL   MERRILL.         1791 

Salaries  during  annnal  spring  repairs |2,609  26 

Aimual  spring  repairs 2,307  85 

Total  out  of  commission 5,998  18 

Per  day  out  of  commission 22  72 

Perday  in  ordinary 5  40 


COST  OF  WORK,  INCLUDING  ALL  KXPENDITURES  DURING  1884. 

Dredging  gravel,  &c |3,725  84 

Dwdmgrock,  &o 11,177.  50 

Wrecking,  snagging,  Ac 2,483  89 

Total 17, 387  23 

Cost  per  nnit : 

Per  cnbic  yard  of  gravel,  &c.,  excavated 18 

PercQbicyard  of  rock,  &rC.,  excavated 47 

Per  day  in  commission lt)7  18 

Peidayofwork 310  49 
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SNAG-BOATS. 

The  snag-boat  E.  A-.  Woodruff,  under  command  of  Oapt.  W.  H.  Chris- 
tian, be^jan  operations  Auprust  l4,  and  worked  over  the  river  as  follows  : 
From  Cincinnati  to  CuUora's  Ripple,  5  miles  from  Cullom's  Rijjple  to 
Catlettsburg,  157  miles ;  from  Catlettsburg  to  Bonanza  Bar  and  return, 
75  miles  from  Catlettsburg  to  Cincinnati,  152  miles ;  two  trips  from 
Cincinnati  to  Louisville  and  return,  528  miles;  from  Cincinnati  to 
Evansville,  272  miles;  Evansville  to  winter  quarters  at  Paducali,  182 
miles,  arriving  at  the  last  named  place  December  24,  1884.  The  total 
distance  traveled  during  the  season,  including  several  minor  trips  made 
vhile  passing  over  the  river  on  the  general  routes  above  mentioned, 
vas  3,314  miles. 

During  the  season  784  snags  were  removed,  45  wrecks  were  either 
wholly  or  partly  broken  up,  the  remains  of  five  wrecks,  previouslj^  partly 
destroyed,  were  wholly  removed,  five  leaning  trees  were  felled  and  cut 
np,  and  an  aggregate  of  197  cubic  yards  of  rock  were  removed  from  the 
channel  and  landings. 

Among  the  obstructions  removed  may  be  mentioned  a  steamboat  hull 
opposite  Wrightsville,  Ohio  ;  part  of  the  wreck  of  the  steamer  Bonanza 
opposite  Oxleys  Stave  Company's  Landing,  Cincinnati ;  the  wreck  of 
the  propeller  Mamie  Glass  from  the  channel  opposite  Madison,  Ind. ; 
the  old  inlet  wall  of  the  Evansville  Water  Works,  the  wreck  of  the 
steamer  Thauauser  opposite  Cypress  Bend,  and  tbe  wrecks  of  three 
Diodel  barges,  one  from  Barrett's  Coal  Landing,  Cincinnati,  another  from 
Weill's  Landing,  Louisville,  and  the  third  from  Henderson  Bar. 

l^  The  six  largest  snags  w^ere  three  sycamore  trees  taken  from  the  chan- 
nel near  >Valnut  Bend,  one  measuring  5  feet  in  diameter  at  the  butt, 
and  weighing  142.7  tons,  another  measuring  5  feet  4  inches  in  diameter 
atthebutt,  and  weighing  207.8  tons,  and  the  third  measuring  6  feet  in 
diameter  at  the  butt,  and  weighing  203.7  tons ;  a  sycamore  tree  from 
the  channel  about  11  miles  below  Madison,  Ind.,  measuring  4  feet  10 
J)iche8in  diameter  at  the  butt,  and  weighing  143.4  tons;  a  cottoawood 
from  the  channel  opposite  the  head  of  French  Island,  measuring  5  feet 
^n diameter  at  the  butt,  and  weighing  117.7  tons;  and  a  sycamore  from 
the  channel  below  CavSeyville,  Ky.,  measuring  5  feet  10  inches  in  diam- 
^^«r  at  the  butt,  and  weighing  139.3  tons.  The  average  weight  of 
tventy.five  of  the  largest  snags  removed  was  83.1  tons. 

The  snag-boat  Kwasind,  under  command  of  Capt.  J.  F.  Browinski, 
'ja*  borrowed  from  Capt.  J.  C.  Post,  Corps  of  Engineers,  in  charge  of 
^he  improvement  of  the  Kentucky  River. 

She  began  operations  on  October  8  and  worked  over  the  upper  part 
^f  the  river  as  follows :  from  Cincinnati  to  Pittsburgh  466  miles;  from 

j  ^ittsbnrgh  to  Marietta  171  miles ;  from  Marietta  to  winter  quarters  at 
CarroUton,  Ky.,  370  milet,  arriving  at  the  latter  place  December  8. 
*^^  total  distance  traveled  during  the  time  engaged  on  the  ui>per 
9K  iDclnding  several  trips  mjule  while  passing  over  the  river  as  given 
^general  above,  was  1,132  miles. 

I       'ftere  were  removed  243  snags,  and  four  wrecks  were  either  wholly 

(  or  partly  destroyed.  The  average  weigiitof  twenty  of  the  largest  snags 
removed  was  12.2  tons. 

.  'fhe  total  of  the  snagging  work  done  on  the  river  during  1884,  includ* 
^H  what  was  done  by  the  dredges,  was  therefore  as  follows : 

^•^removed 1,034 

^f*  ^fecks  wholly  or  partly  removed 54 

J'W  wrecks  whoUy  removed 5 

Jf^iag  trees  felled 5 

^'JWc  yards  of  rock  removed 197 

113  £ 


» 
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This  season's  work  demonstrated  very  clearly  the  necessity  of  having 
a  snag-boat  of  lighter  draught  than  the  Woodruff.  Owing  to  the 
lateness  of  the  date  on  which  the  Woodruff  started  out,  she  was  un- 
able to  get  above  the  mouth  of  the  Big  Sandy,  and  while  working  from 
that  point  to  Cincinnati  it  was  thrice  necessary  to  send  the  dredge 
tender  to  her  assistance  and  deepen  the  channel  by  the  use  of  a  long 
scraper  attached  to  a  dump-scow.  The  Woodruff  managed  to  do  effi- 
cient work  below  Cincinnati  by  hiring  two  lighters  and  placing  all  mov- 
able articles  on  them. 

After  careful  study  I  concluded  to  recommend  that  the  snag-boat  be 
lengthened  45  feet,  and  with  the  approval  of  the  Chief  of  Engineers 
proposals  were  invited  for  this  lengthening,  and  the  contract  was 
awarded  to  Messrs.  Allen  &  Blaisdell,  of  Saint  Louis,  Mo.  At  this  writ- 
ing the  work  is  nearly  completed,  and  it  is  expected  that  the  Woodrufi 
will  be  at  work  early  in  August  The  present  draught  of  the  boat 
with  a  full  load  of  coal  is  39  inches,  and  it  is  thought  that  she  will  be 
lightened  up  to  31  inches. 

BEMOVTNa  ROCKS. 

Advantage  was  taken  of  the.  extreme  low  water  prevailing  in  the 
upper  Ohio  to  remove  the  rocks  which  obstruct  navigation  at  various 
places  during  medium  and  low  stages  of  water. 

In  order  to  prepare  for  a  change  of  channel  at  Merriman,-9  miles  be- 
low Pittsburgh,  478  rocks,  lying  on  the  bar,  were  broken  up  by  blasting 
with  dynamite.  Heavy  charges  were  used  in  order  to  break  the  rocks 
into  fragments  so  small  as  not  to  require  removal.  Owing  to  the  receipt 
of  a  protest  &om  the  Pittsburgh  Coal  Exchange  against  any  change  of 
channel  at  this  locality,  the  project  was  abandoned. 

Under  an  informal  contract  the  steamer  Iron  King,  commanded  by 
Gapt.  J.  F.  King  (with  Capt.  Marshall  Hays  as  inspector)  worked  dur- 
ing October  and  November. 

The  following  table  gives  a  summary  of  this  work : 


Miles 

below 

Pitts. 

burgh. 


105 

219 

224 

228 

234 

235 

240 

256 

266 

to 

267 

274 

278 

282i 


Shoals. 


Mnstapha  Island. 

Sand  Creek 

Old  Town  Bar . . . . 

Oooae  Island 

Letart  Falls 

Blinkers  Reef.... 

Wolfs  Bar 

Eight-Mile  Island 
OiOlipolis  Island.. 

Baoooon  Island  .. 

Crab  Creek  Bar .. 

Straight  Ripple... 

Total 


Large 
rocks. 

Small 
rocks. 

Bsti- 

mated 

weight. 

NumJber. 

78 

0 

8 

4 

22 

181 

28 

21 

56 

8 
none 
.    45 

Nun^ber. 

90 

none 

40 

none 

none 

110 

110 

150 

480 

150 
110 
150 

Tont. 

108 

10 

6 

12 

90 

149 

258 

84 

60 

9 

8 

107 

892 

1,400 

846 

Remarks. 


Also  from  channel  at  head  or 

island,  one  coal  boat  ami 

one  snag. 
Six  snags  from  channel  near' 

foot  of  island. 
Also  two  snags  frtun  rhanniJi 

opposite  bar. 


A  sadden  and  remarkably  violent  flood  coming  ont  of  the  Licking 
Eiver  in  the  summer  of  1882  covered  the. bar  in  front  of  the  public  land- 
ing of  Cincinnati  with  great  masses  of  rock.    Some  of  these  were  re- 
moved in  1883  under  a  special  contract,  but  so  many  remained  that  10 


^ 


I 


Rocks 230 

f  Grand  Chain 231 

rotal 4,701 

niPBOVINa  THE  INDIANA  CHUTE,  FALLS  OP  THE  OHIO. 

J  cost  of  this  work  is  defrayed  from  allotments  for  the  appropria- 
br  the  improvement  of  the  Ohio  River,  and  it  is  therefore  reported 
item  in  the  general  report  on  that  river. 

)  working  season  of  1884  proved  nnusnally  favorable,  and  before 
sed  the  Indiana  Ghnte  had  been  very  greatly  improved.  At  the 
ng  of  the  season  there  was  a  channel  between  the  cross-dam  and 
liiroad  bridge  having  a  width  of  160  feet  at  the  upper  end  and  200 
It  the  lower,  but  greatly  obstracted  by  isolated  points  of  rocks. 
'  these  points  have  been  removed  and  a  large  portion  of  the  northern 
las  been  blasted  oat,  so  that  there  is  now  a  clear  channel  of  from 
)  240  feet  in  width.  In  addition  to  this,  a  very  dangerous  mass, 
n  as  Bubel's  Bock,  having  a  length  of  165  feet  and  a  width  of  43 
uid  lying  in  mid-channel  just  below  the  railroad  bridge,  has  been 
y  removed.  A  guiding-dike  500  feet  long  was  built  on  the  north 
>f  tiie  chute,  in  order  to  cut  ofif  a  draft  to  the  north  and  to  regu- 
\  the  flow  through  the  chute. 

r  details  reference  is  made  to  the  following  report  of  Mr.  P.  J. 
>p,  the  assistant  engineer  in  charge,  and  to  the  accompanying  map. 

RBPOBT  OF  MR.  P.  J.  8CH0PP,  ASSISTANT  ENGINEER. 

laat  working  season,  the  fall  of  1^^,  was  nnusnally  favorable,  the  water  keep- 

a  low  stage  from  September  to  the  first  part  of  December. 

k  was  commenced  on  the  27th  of  Au^st  on  the  southern  abntment  of  the  In- 

Chnte.     The  abntment  wad  raised  to  conform  to  the  height  of  the  trestle  of 

>vable  dam  placed  last  year.    A  wmg  of  50  feet  long,  resting  against  the  abnt- 

uid  pointing  up-stream,  was  also  constructed  at  this  place. 

ke  wing  50  feet  long  has  been  carried  up-stream  from  the  northern  abutment  of 

nte.    These  wings  give  the  entrance  to  the  chute  a  funnel  shape  and  cjieck 

le-currents  considerably. 

lediately  below  the  northern  abutment  the  current,  after  leaving  the  oon- 

i  entrance  through  the  dam,  set  strongly  towards  the  Indiana  shore,  causing  a 

deal  of  trouble  to  pilots  takine  vessels  over  the  falls.  i  _. 
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Besides  the  isolated  reefs,  a  large  part  of  what  is  called  the  right-hand  reef  ha« 
been  removed,  giving  to  the  former  cliaimel  an  additional  width  of  80  feet  at  the  up- 
per .end  and  50  feet  at  the  lower,  the  total  width  at  this  place  being  250  feet,  where 
originally  there  was  only  a  width  of  45  feet. 

The  beneficial  resnlt  was  shown  last  April,  when  at  a  stage  of  12  feet  in  the  canal 
(the  locks  being  closed)  coal -boats  drawing  from  7^  to  8  feet  passed  through  the  chan- 
nel three  abreast.     This  was  never  attempted  before. 

During  the  season's  worlt  ending  December  6  3,763  cubic  yards  of  rock  were  re- 
moved at  A  cost  of  114,281.65,  or  §3.79  per  cubic  yard. 

Part  of  the  blasted  rock  was  used  to  fill  the  cribs  of  the  breakwater,  thus  serving 
a  double  purpose. 

The  accompanying  chart  shows  the  work  done  in  the  Indiana  Chute  during  the  sea- 
son of  1884.  It  also  shows  that  much  remains  to  be  done  to  give  safety  to  navigation. 
The  channel  is  yet  crooked,  and  too  narrow  to  pass  a  full  tow  without  breaking  it  at 
a  11-^  to  12-foot  stage  of  water  upon  our  gauge.  In  the  space  between  the  cross-dam 
and  the  railroad  bridge  the  navigable  channel  should  l>e  at  least  as  wide  as  the  large 
span  of  the  bridge.  To  accomplish  that  for  the  benefit  of  commerce  would  require 
an  approximate  outlay  of  $150,000,  of  which  §30,000  could  be  profitably  expended  in 
the  next  fiscal  year. 

The  falls  were  navigable  only  a  short  time  in  comparison  with  former  years — fifty- 
six  days  for  descending  and  fourteen  days  for  ascending  boats.  During  that  period 
803  vessels  passed,  representing  an  under  tonnage  of  25H,015  tons. 

Among  the  cargoes  were  5,873,000  bushels  of  coal,  1,200  tons  of  iron-ore,  besides 
less  bulky  merchandise. 

Tables  showing  in  a  condensed  form  the  business  done  on  the  falls  will  be  found 
in  the  report  on  tbe  Louisville  and  Portland  Canal.  For  this  information  I  am  under 
obligations  to  the  local  pilots  who  furnished  it. 

It  is  proposed  to  continue  the  removal  of  tbe  northern  reef  up  to  the 
line  indicated  on  the  chart,  and  subsequently  to  cut  off  the  southern 
reef  as  shown  by  a  similar  line.  When  the  work  is  completed  there 
will  be  a  smooth  and  regular  channel  through  the  upper  part  of  the 
Indiana  Chute,  varying  in  width  from  400  feet  at  the  upper  end  to  365 
feet  at  the  lower.  It  is  estimated  that  $150,000  will  be  required  to  com- 
plete the  work  thus  outlined,  and  that  $30,000  could  be  profitably  ex- 
pended during  the  next  fiscal  year. 

CONSTRUCTION  OF  LEVEE  AT  JEPFERSONVELLE,  INDIANA. 

The  river  and  harbor  act  of  July  5, 1884,  under  the  item  of  "Improv- 
ing Ohio  Eiver,"  contained  a  provision  that  $50,000,  or  so  much  thereof 
as  may  be  necessary,  shall  be  expended  **  for  the  improvement  of  the 
navigation  of  the  river  at  Jeffersonville,  and  the  protection  of  the  Gov- 
ernment property." 

With  the  approval  of  the  Chief  of  Engineers  it  was  decided  to  build 
a  levee  along  the  river  front  of  the  town  to  a  height  of  2  feet  above 
the  high  water  of  1884,  and  bids  for  this  work  were  invited  by  advertise- 
ment dated  March  17,  1885,  and  were  opened  on  April  30, 1885,  with 
the  following  result: 
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The  contract  was  awarded  to  Joseph  Coyne,  of  Jeffersonville,  Ind., 
and  was  executed  under  date  of  May  8, 1885.  It  provides  that  the  levee 
shall  be  completed  by  January  1,  1886. 

Work  was  begun  under  the  contract  on  the  1st  of  June,  1885,  and  at 
the  end  of  the  fiscal  year  1,940  cubic  yards  of  embaukment  had  been 
made  on  a  portion  of  the  levee  lying  between  Walnut  street  and  Meigs 
avenue,  raising  the  same  for  a  distance  of  600  feet  to  an  average  height 
of  12  feet.  The  levee,  when  completed,  will  have  a  total  length  of  5,725 
feet,  and  will  contain  about  43,400  cubic  yards  of  embankment. 

SPECIAL.  SURVEYS. 

The  following  special  surveys  were  made  during  the  year: 


Locality. 


BafrB 

HerrlmanBar 

CloBters 

Opomam  Greek 

FinhiDf;  Creek  Bar 

Williamson  Island 

HUl  Creek  Island  Bar . 

CoUins's  Ripple 

Marietta  Island 

Hnskingum  Island 

Blennerhassett's  Iidand 

Newbury  Bar 

Belleville  Island 

Gallipolls  Island 

Conoonneque 


MUes  below 
Pittsburgh. 


8 
9 
61 
118 
127 
133 
141 
143 
167 
173 
184 
193 
202 
266 
864 


Locality. 


Five  Mile  Bar 

Laagbery 's  Island .... 

Warsaw  Bar 

Vevay  Bar 

Locust  Bar , 

HoaglandBar 

Blue  River  Island  Bar 

Cbenault's  Reach 

EvansviUe  Bar 

Henderson  Bar 

Slim  Island.. 

Pryor's  Island , 

Sisters 

Cqwper'sBar , 


Miles  b^low 
Pittobnrgh. 


466 

49T 
624 


5tt 
649 

664 


78S 
798 


906 


ESTIMATE. 


The  following  table  gives  a  list  of  the  more  prominent  bars  on  the 
Ohio  Eiver  requiring  improvement,  and  the  estimated  cost  of  the  neces^ 
Bary  work: 


II 


6 
8 
51 
84 
118 
127 
133 
141 
148 
167 
173 
184 
214 
255 
302 
362 
412 
424 
430 
485 
497 
608 
624 
688 
663 
581 


Locality. 


Head  of  Neville  Island. 

DnlTs. 

Clusters 

Twins 

Opossum  Creek 

Fishing  Creek  Bar 

Willismson  Island 

Mill  Creek  Island  Bar  . 

Collins's  Ripple 

Marietta  Island 

Muskingum  Island 

Blennerhassett's  Island 

Bnfflngton  Island 

Eight  Mile  Island 

Guyandotte 

Bonanza  Bar , 

CharlesV>u  Bar 

Augusta  Bar 

SnaicBar 

Medoo , 

Laogherv's  Island 

Gunpowaer , 

Warsaw 

Craig's  Bar 

Madison  Bar 

Grassy  Flats 


.Kind  of  work. 


Dam 

Dike 

Dam 

Repair  of  dam. 

Dike    

do 

Repair  of  dam. 

Dike  

do 

Repair  of  dam 

do 

do 

do 

Dam  and  dike  . 

Dike 

do 


do 

do 

do 

do 

do 

do 

Repair  of  dike. 

Dike 

do 

do 


Estimated 
cost. 


$7,368 
19,620 
44.208 
86.840 
26,660 
22,140 
28,244 
22.104 
17,658 
12.280 
46^664 
19,648 
24,560 
28.244 
36.450 
83,000 
21,682 
24,626 
2t582 
69.620 
60,148 
87.000 
25.302 
26.450 
72,000 
681650 
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5S 


654 


Locality. 


760  I 
7M 
782 
793 
822 
8M  ; 
881 
870  I 


9» 


Bine  River  Island  Bar 

FUnt  Island  

Chenaolt'a  Reach 

French  Island 

Scnffletown  Bar 

EvansTllle  Bar 

Henderson 

Rllm  Island  

Shawneetown  Bar 

Caseyrllle  Bar 

Walker's  Bar 

SUters 

Cowper'sBar 


Total 


Kind  of  work. 


Dilfe 

do 

Two  dikes 

Rpl>air  of  dike 

Dike 

Repair  of  dike 

Repair  and  extension  of  dike 

Dam 

Two  dikes 

Dike 

do 

do 

do •- 


Estimated 
cost. 


$83,580 

79.000 

167.180 

42.980 

83.590 

81.868 

67,439 

33, 488 

156, 016 

84,000 

139,300 

130, 300 

111,440 


2,041,057 


In  addition  to  the  above,  works  of  improvement  are  required  at-^ 


Locality. 


Vewharf  Bar... 

Beltorille  Island 
OaUipdis  Island 
CoDoonneqae — 
TiTfr-mile  Btf . . . 


Miles  below 
Plttsborgh. 


193 
202 
266 
864 
455 


Detailed  sarveys  of  these  localities  have  been  made,  but  the  maps 
are  not  yet  plotted  and  estimates  of  cost  cannot  now  be  submitted. 

At  Marietta  Island,  Blennerha^setts  Island,  Buffington  Islau  d,  War- 
saw, French  Island,  Evansville,  and  Henderson  Island,  it  is  proposed 
to  cap  existing  dams  and  dikes  with  crib  superstrnctures  filled  with 
stone,  as  experience  has  demonstrated  that  this  is  the  only  method  thus 
&r  known  of  keeping  these  works  up  to  the  height  required  for  effective 
action  on  the  bars.  All  structures  hitherto  built  with  cappings  of  rip- 
rap Btone  have  been  cut  down  by  ice  and  drift,  and  for  this  reason  adl 
recent  works  have  been  completed  with  crib  superstructures.  The  rem- 
edy has  proved  perfectly  effective. 

As  the  projected  works  are  independent  of  one  another,  all  of  them 
oould  be  in  progress  at  one  time,  and  therefore  the  whole  sum  named 
conld  be  expended  in  one  fiscal  year.  As  the  amount  is  so  great,  I  have 
concluded  to  limit  my  estimate  for  dams  and  dikes  for  the  next  fiscal 
year  to  $888,000. 

In  building  the  Davis  Island  Dam  the  engineer  in  charge  had  two 
objects  in  view.  One  was  to  improve  the  harbor  of  Pittsburgh,  and  the 
other,  and  more  important  object,  was  to  demonstrate  the  only  way  of 
radically  improving  the  navigation  of  the  Ohio  River.  It  was  not  to  be 
expected  that  one  movable  dam  would  have  any  appreciable  influence 
on  navigation,  but  it  could  prove  beyond  cavil  or  misapprehension  what 
a  movable  dam  could  do,  how  far  it  was  adapted  to  the  uses  of  the  craft 
that  navigate  the  Ohio,  and  how  much  it  would  cost. 

By  the  middle  of  August  the  Davis  Island  Dam  will  be  in  operation. 
It  is  hoped  and  expected  that  the  work  will  be  so  snccessful  as  to  lead 
to  a  demand  for  others  like  it,  but  it  has  been  thought  best  not  to  press 
the  matter  nntil  the  pioneer  dam  has  fully  demonstrated  its  usefulness. 
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This  report,  therefore,  contains  no  estimate  for  any  extension  of  the 
system. 
The  estimate  for  the  improvement  of  the  Ohio  Eiver  is  as  follows : 

Dams  and  dikes $888,000 

Falls  of  the  Ohio 30,000 

Snagging 2.5,000 

Dredging 1G,S^0 

Removing  rocks - 5, 000 

Office  expenses,  inspection,  engineering,  and  contingencies 35, 500 

Total 1,000,000 

Money  statement. 

July  1,  1884,  amount  available $19,082  00 

Amount  appropriated  by  act  approved  July  5,  1884 600. 000  00 

G19, 082  00 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1884 $179,260  10 

July  1,  1885,  outstanding  liabilities 44, 061  71 

223.321  81 

July  1, 1885, amount  available 395,760  19 

{Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 
1887 1 1,000,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and* 
harbor  acts  of  1866  and  1867. 


COMMERCE  OF  THE  OHIO  RIVER. 
» 

As  there  are  no  duties  on  inland  commerce  and  no  laws  requiring  reports  of  cargoes, 
it  is  impracticable  to  procure  accurate  statistics  of  the  commerce  of  any  Western 
liver.  The  following  reports  of  coal  shipments  from  Pittsburgh  and  of  the  lea<ling 
shipments  of  Cincinnati  are  the  only  statistics  procurable,  except  those  of  vessels 
paiisiug  the  falls  of  the  Ohio,  which  are  given  in  the  report  on  the  Louisville  and 
rortland  Canal. 

Ooal  BhipmenU  frwn  PittBhwrgh  by  Ohio  Biver  during  the  fiscal  year  ending  June  30,  1885. 

[Prepared  by  Captain  WiUiaip  Bvans.] 


To  Cincinnati. 

To  Louisville. 

Month. 

Trips. 

Coal- 
boats. 

Coal, 
barges. 

Fnel- 
flats. 

BashelH. 

Trips. 

Coal- 
boats. 

Coal, 
barges. 

Fuel- 
flats. 

Bushels. 

1884. 
July 

6 

«*•••■ 

54 

3 

682, 000 

18 

1 

183 

7 

2,262.000 

Angnet 

September 

Oclober  .............. 

Ifovembor. 

December ............ 

39 
45 

177 
225 

251 
152 

14 
42 

7, 108, 000 
7, 607, 000 

41 
17 

14 
6 

438 
156 

0 

5, 851, 000 
2, 136, 000 

1885. 
January 

Pebraarv 

March  -..  ,. 

2 

73 
31 

41 

2 
304 

4 
107 

18 
445 
360 
197 

23 
20 

41 

264,000 

12,846.000 

4, 523,  OOC 

7, 350, 000 

4 

61 
42 
22 

"23' 
14 
15 

38 
629 
452 
223 

2 
23 

4 
16 

476,000 

A.pril  r-...>....T...... 

8, 237,  000 

May 

5,566,000 

Jnne ................. 

3,263.000 

Total 

236 

900 

1,477 

143 

40,  560,  000 

205 

78 

2,110 

57 

27. 27S.  000 

Grand  total 

67.835.000 
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Colonel  Sidney  D.  Maxwell,  superintendent  of  the  Cincinnati  Chamber  of  Com- 
merce«  in  his  last  anuaal  report  gives  a  full  exhibit  of  the  river  coiumerce  of  (Cin- 
cinnati, from  which  the  following  tables,  showing  the  principal  items,  have  been  com- 
piled : 

Biver  oammerce  of  Cincinnati  for  the  year  ending  August  31,  1884. 


Articles. 

0 


Ale.  beer,  and  porter barrels. . 

Apples,  green do — 

Be«f ponnds.. 

Boots  and  shoes cases.. 

Broom-corn ponnda.. 

Bntter   Darrels.. 

Batter tubs  and  flrkina,  Sco.. 

Candles boxes.. 

Cattle head.. 

C^sthira tons.. 

Cement  and  plaster barrels.. 

Coifee bags.. 

Cooperage pieces. . 

Com bushels . . 

Cotton bales. . 

Floor barrels.. 

Famitnxe packages.. 

Glass,  window boxes.. 

Glsssware packages . . 

Hardware  — , do  .. 

Hay bales.. 

Hog  piodncts : 

Baeon pounds.. 

Bulk,  loose pounds.. 

finlk,  in  boxes do 

Hams  do 

Lardf  in  tierces do 

Lard,  in  kegs do.... 

Pork barrels.. 

Hogs 

Horses bead.. 

Iron  and  steel. tons.. 

Iron,  manufiictnred do, . . . 

Iron.  pijT — do  ... 

Lead,  white kegs.. 

ICalt bushols.. 

Mana&ctares  pieces.. 

If  erchsndlse,  sundry tons . . 

Molasses barrels.. 

KaOs kejrs.. 

Oats bushels.. 

Oa barrels.. 

Peanuts bafcs.. 

Petrolenm barrels. . 

Potatoes bags  and  barrels.. 

Salt barrels.. 

bags.. 

head.. 

boxes.. 

Btafeh do — 

Sugar hoKsheads.. 

Do. .  barrels.. 

Tobaeeo,  leaf hogshoads . . 

Do cases  and  boxes  . 

Tobacco,  manufactured..... packages.. 

Wheat bushels.. 

Whisky barrels.. 

Wool bales.. 


Keceipts. 


Shipments. 


44.449 


12,497 


139, 455 
21,782 
13,185 


61. 195 


11. 498 
28,843 


26. 973 
3(i6,088 

"38,' 892' 
88,104 
10, 126 
42,945 

169,660 


28,527 


8,879 

8,237 

28,635 


142, 512 
43, 106 


To  New 
Orleans. 


1,350 

375 

69, 100 

847 

648 


1,388 

7,165 

169 

588 

50 

56 

11,786 

150 


623 

21. 439 

1,091 

10.  261 

2,591 

499 

18,800 
7,900 
6.500 
25.100 
69.  210 
2,790 
1,421 


To  other 

down-river 

ports. 


lOO 
1,743 


74 


1,362 

3,759 

14 

56,647 

'  100 

2.368 

135 

1,695 

3,165 

400 

3 

100 

26, 822 

26,037 

1 

162 

89 

10 

163 


4,413 


2,104 

3,205 

51,  700 

20. 562 

2,374 

25 

3,-779 

2,452 

355 

810 

764 

8,072 

2,149 

14,733 

135 

10,594 

17, 008 

4,755 

41, 746 

46,342 

428 

732, 492 

30,  080 

42.000 

191.  720 

194.630 

3,461 

205 

K8 

390 

7,703 


To  up-river 
ports. 


638 

13, 072 

19.867 

1.761 

14,242 

1,192 

146,  078 

2,841 

12,679 

524 

5,564 

1,653 

40,889 

1,979 

479 

32.915 

14, 379 

43 

6.901 

1,938 

1.432 

5,982 

10, 592 

12,629 

406 


11,978 

1,880 

6,940 

10,193 

74,400 


80 

1,692 

394 

261 

7,832 

13, 339 

1,102 

46, 377 

908 

81,534 

18,867 

1,614 

5,125 

23,444 

194 

8, 310, 844 

406,  670 

194,  500 

457, 470 

708, 447 

10, 070 

463 

2.232 

1,197 

655 


1,621 

15.  957 

5,112 

819 

11,050 
8.923 
1,582 

12,263 
5.361 
3.789 
1.022 
7,288 
626 
9,097 
315 

28,739 
9,756 
149 
9.784 
1,995 
670 
8.652 

11, 071 
9.999 
1,065 


Total. 


15, 432 

4,960 

127, 830 

81,602 

77,422 

26 

5,247 

U,309 

918 

1,659 

8,646 
22,067 
15,037 
61,260 

1.043 
42,751 
57, 314 

7,460 
57. 132 
72,377 

1,121 

4, 061, 636 

445,  <H0 

243,  000 

674,290 

962,187 

16,  325 

2,089 

2,320 

1,687 

10, 101 


2,259 
29. 103 
24,979 

3,942 
29, 051 
10, 120 
204,307 
15,204 
20.408 

4,448 

8,281 
12, 106 
41,  916 
11, 079 
894 
87,976 
60,172 
103 
16.847 

3,972 

2,112 
14.797 
2t663 
27,041 

1,471 


Sdiedkle  o/raUe  on  flour  per  barrel,  hy  rail  and  river,  from  Cincinnati,  during  the  calendar 

•    year  1884. 


How  transported. 


By  ran.. 
Iqr  river 


To  Pitts- 
burgh. 


Cents. 
18  to  81 
20  to  25 


To  Louis- 
ville. 


OenU. 


15 
15 


To  New 
Orleans. 


Cents. 
56  to  65 
48  to  55 


I 


1 


•9 
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(    1884  a  nnmber  of  men  with  boats  were  hired  and  a  large  qaantity,  es- 
I    timated  at  1,099  tons,  was  taken  off  the  bar.    This  work  was  carried  on 
under  the  direction  of  Mr.  W.  F.  Williamson. 

Under  an  agreement  with  George  E.  Shoop  work  was  began  in  Oc- 
tober and  continned  throngh  November  and  a  part  of  December,  in  re- 
moving the  masses  of  rock  that  obstruct  the  channel  at  the  Little  Chain, 
at  the  Heady  Bocks,  and  at  the  foot  of  the  Grand  Chain.        • 
The  following  amounts  were  blasted  and  removed. 

Torn. 

Little  Chain 4,240 

Heady  Rocks 230 

Foot  of  Grand  Chain 231 


I 


Total 4.701 

IMPROYINa  THE  INDIANA  CHUTE,  FALLS  OF  THE  OHIO. 

The  cost  of  this  work  is  defrayed  from  allotments  for  the  appropria- 
tion for  the  improvement  of  the  Ohio  River,  and  it  is  therefore  reported 
as  an  item  in  the  general  report  on  that  river. 

The  working  season  of  1884  proved  unusually  favorable,  and  before 
it  closed  the  Indiana  Chute  had  been  very  greatly  improved.  At  the 
opening  of  the  season  there  was  a  channel  between  the  cross-dam  and 
the  railroad  bridge  having  a  width  of  160  feet  at  the  upper  end  and  200 
feet  at  the  lower,  but  greatly  obstructed  by  isolated  points  of  rocks. 
AU  of  these  pointa  have  been  removed  and  a  large  portion  of  the  northern 
reef  has  been  blasted  out,  so  that  there  is  now  a  clear  channel  of  from 
200  to  240  feet  in  width.  In  addition  to  this,  a  very  dangerous  mass, 
known  as  Bubel's  Bock,  having  a  length  of  165  feet  and  a  width  of  43 
feet,  and  lying  in  mid-channel  just  below  the  railroad  bridge,  has  been 
wholly  removed.  A  guiding-dike  500  feet  long  was  built  on  the  north 
side  of  the  chute,  in  order  to  cut  off  a  draft  to  the  north  and  to  regu- 
larize the  flow  through  the  chute. 

For  details  reference  is  made  to  the  following  report  of  Mr.  P.  J. 
Schopp,  the  assistant  engineer  in  charge,  and  to  the  accompanying  map. 

RXPORT  or  MR.  p.  J.  SCHOPP,  ASSISTANT  ENOINEKR. 

I  The  last  working  season,  the  fall  of  1H84,  was  nnusnally  favorable,  the  water  keep- 
t  ingat  a  low  stage  from  September  to  the  first  part  of  December. 
>  Work  was  commenced  on  the  27th  of  August  on  the  southern  abutment  of  the  In- 
I  diana  Chute.  The  abnimeut  wa^  raised  to  conform  to  the  height  of  the  trestle  of 
the  movable  dam  placed  last  year.  A  wing  of  50  feet  long,  resting  against  the  abut- 
ment and  pointing  np-stream,  was  also  constructed  at  this  place. 

A  like  wins  50  feet  long  has  been  carried  up-stream  from  the  northern  abutment  of 
the  cbute.  These  wings  give  the  entrance  to  the  chute  a  funnel  shape  and  clieok 
the  side-currents  considerably. 

Immediately  below  the  northern  abutment  the  current,  after  leaving  the  con- 
tracted entrance  throngh  the  dam,  set  strongly  towards  the  Indiana  shore,  causing  a 
great  deal  of  trouble  to  pilots  taking  vessels  over  the  falls. 

To  remedy  this  a  guiding-dike  was  constructed  at  right  angles  to  the  dam,  consist- 
ing of  a  s^ne-filied  crib  5(^  feet  long  from  the  face  of  the  cross^am,  with  a  width  of 
10  feet  and  an  avera^ge  height  of  6  feet.  This  arrangement  proves  very  beneficial, 
giving  greater  security  to  passing  vessels. 

The  work  of  removing  dangerous  rock-reefs  in  the  Indiana  Chute  was  continued. 
Sixteen  of  these  reefs  were  isolated  patches  of  rock,  some  of  them  almost  in  mid- 
chaaneL  Prominent  among  them  was  the  remainder  of  the  much-dreaded  RubePs 
Rock,  a  reef  165  feet  long  and  43  feet  average  width,  composed  of  a  number  of 
isolated  patches  of  flinty  limestone  from  4  to  5  feet  above  the  bed  of  the  channel. 
This  reef^  was  situated  below  the  railroad  bridge,  in  an  exceedingly  strong  current, 
making  the  placing  of  breakwaters  and  the  removal  of  the  rock  very  dangerous  and 
iriuome. 
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Contract  was  awarded  to  Mr.  Austin  H.  Dngan,  and  executed  under 
date  of  June  29,  1885. 

During  the  autumn  the  new  locks  were  closed,  and  the  middle  miter- 
sill,  which  was  in  bad  condition,  was  removed  and  rebuilt,  a  little  over 
two  months  being  required  for  this  work.  The  difficulty  with  this  niiter- 
sill  was  due  to  the  great  width  of  the  middle  gates,  which  caused  an  ex- 
cess of  underpressure  during  certain  stages.  To  prevent  accidents  in 
the  future,  1  have  directed  that  these  gates  be  permanently  loaded  with 
iron  weights  placed  on  the  arms  near  the  toe  posts. 

Water-pipes  for  removiug  the  deposits  of  floods  have  been  placed  on 
each  side  of  the  new  locks,  aud  the  work  of  collimation  in  the  ravine  be- 
low the  lower  guiding  wall  has  been  continued  with  gratifying  success. 

A  new  and  substantial  cottage  has  been  built  for  the  attendant  at  the 
Eighteenth  Street  Bridge. 

The  usual  repairs  have  been  made  on  the  old  dredge*  and  a  new  iron 
dredge  is  under  construction  at  Cincinnati.  The  hull  should  have  been 
furnished  in  March,  but  the  bad  management  and  lack  of  expirience  of 
the  contractors  and  financial  difficulties  in  which  they  became  involved 
has  delayed  the  work  so  that  the  hull  is  not  yet  completed.  The  other 
old  wooden  dredge  should  be  renewed  during  the  present  fiscal  year,  and 
a  new  dredge  tender  should  be  built.  The  present  tender  is  worn  out 
aud  has  insufficient  power  for  the  work  required  of  her. 

New  and  more. stringent  regulations  have  been  adapted  for  the  man- 
agement of  the  canal,  and  the  friction  and  confusion  incident  to  the 
passage  of  coal  fleets  have  been  notably  reduced. 

The  basin  above  the  new  locks  is  so  far  away  as  to  seriously  delay  the 
passage  of  fleets.  As  matters  are  now  arranged,  ascending  boats  must 
not  only  pass  through  the  locks,  but  must  also  travel  over  a  space  of  800 
feet  before  they  reach  the  basin,  and  no  descending  vessel  can  move 
until  this  space  has  been  traversed  by  the  other  vessel.  If  the  existing 
basin  were  carried  down  as  far  as  the  head  of  the  new  locks  the  number 
of  possible  lockages  in  a  given  period  would  be  considerably  increased. 
The  cost  of  this  enlargement  is  estimated  at  $120,000,  and  it  is  proposed 
to  divide  it  between  two  years.  One-half  of  this  amount  is  therefore 
added  to  the  estimate  of  1886-'87. 

There  no  longer  seems  to  be  any  necessity  for  a  highwat^r  lock,  and 
the  proposed  lengthening  of  the  basin  above  the  new  locks  is  a  virtual 
abandonment  of  the  scheme. 

Hitherto  in  reporting  lockages  it  had  been  customary  to  report  each 
passage  through  the  locks  as  one  lockage,  regardless  of  the  fact  that  in 
low  water  every  passage  required  two  lockages.  The  tables  for  the  fiscal 
year  just  ended  have  been  made  to  show  the  actual  number  of  lockages. 

A  table  has  been  prepare<l  showing  the  tot<al  amount  of  commerce 
that  passed  the  Falls  of  the  Ohio  by  canal  and  river  during  the  last 
five  years.  This  table  gives  the  best  available  data  on  the  mooted 
question,  whether  river  commerce  is  increasing  or  decreasing.  Unfor- 
tunately our  record  of  boats  passing  the  falls  is  limite^l  to  the  last  five 
years,  and  hence  the  table  cannot  go  back  of  July,  1880.  The  increase 
during  the  past  fiscal  year  in  the  number  of  boats  that  ascended  the  falls 
is  doubtless,  in  some  measure,  due  to  the  recent  improvements  in  the 
Middle  and  Indiana  chutes. 

For  farther  details  reference  is  made  to  the  annexed  report  of  Mr. 
P.  J.  Schopp,  superintendent  of  the  canal. 
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BXPORT    OF    HR.  P.    J.  SCHOPP,  SUPERINTENDENT    OF    LOUISVILLE    AND    PORTLAND 

CANAL. 

Louisville,  Ky.,  July  1,  1885. 

8ir:  I  have  the  honor  to  submit  herewith  my  annual  report  Tipon  operating  and 
care  of  Louisville  and  Portland  Canal  for  the  fincal  year  ending  June  30,  1885. 

The  canal  waH  in  (»peration  during^the  year  336  days,  closed  by  ice  21  days,  and  by 
hi^h  water  8  duys.     The  ice  reached  a  thickness  of  11  inches. 

On  account  of  necessary  and  extensive  repairs  the  new  locks  were  closed  on  August 
12,  and  opened  again  October  20. 

While  the  new  locks  were  being  repaired  the  old  locks  were  used  to  pass  boats,  and 
navigation  was  not  interrupted. 

Durine  operation  of  the  canal  4,886  vessels,  representing  an  undertonnage  of  1,217,231 
tons,  and  carrying  24,422,0.52  bushels  of  coal,  18,808  tons  of  ir©n  ore,  and  84,510  bush- 
els €»f  salt,  besides  miscellaneouR  freights,  i>asHtd  through  the  canal. 

The  Ohio  Valley  was  not  Tisited  by  a  flood  in  this  year,  and  consequently  the  canal 
was  uped  for  a  longer  period  than  in  the  preceding  years. 

Some  slight  damages  done  by  ripning  drift  and  ice  on  the  guiding-dike  were  re- 
paired. 

The  wowlen  revetment  along  the  south  bank  between  Eighth  and  Ninth  streets,  be- 
ing rotten  and  dangerous  to  navigation,  was  repaired  to 'such  an  extent  as  circum- 
stances permitted. 

The  iron  swing-bridge  over  the  canal  at  Eighteenth  street  underwent  a  thorough 
overhauling,  and  after  repairs  was  also  x'siuted. 

A  two-story  cottage,  the  lower  story  being  of  brick  and  the  upper  one  a  frame  struct- 
ure, was  bailt  on  the  north  bank  of  the  canal,  a  short  distance  from  the  Eighteenth 
Street  Bridge,  for  the  use  of  the  bridge-tender. 

A  small  force  of  stone-cutters  has  been  engaged  to  cut  projecting  parts,  dangerous 
to jpaHsing  boats,  fro/n  the  canal  retaining  wall. 

Damages  done  by  passing  boats  to  the  old  retaining- wall  on  the  north  side  were  re- 
paired. 

No  repairs  were  needed  on  the  diy-dock  and  none  on  the  old  locks.  The  latter  were 
of  great  use  during  the  two  months  in  which  the  new  locks  were  closed  for  repairs, 
and  without  them  navigation  would  have  been  interrupted  for  that  time. 

At  the  new  locks  the  middle  miter-sill,  which  gave  so  much  tronble  in  preceding 
years,  was  removed  and  rebuilt  in  the  most  substantial  manner.  The  bed-rock  upon 
which  the  old  sill  rested,  and  which  was  uneven  and  cracked  by  previous  blasting. 
was  removed  to  the  level  of  the  bottom  of  the  lower  lock-chamber,  and  the  excavated 
apace  was  built  up  with  careiully  dressed  dimension-stones.  Strong  iron  anchor- 
bolts  were  passi'd  through  these  stones  to  the  bottom,  where  they  were  firmly  anchored. 
Od  top  these  bolts  received  the  wooden  miter-sill.  Since  the  work  has  been  com- 
pleted no  further  trouble  has  been  experienced. 

The  removal  of  heavy  deposits  left  by  high  water  on  the  locks  required  time  and 
extra  expenses.  To  avoid  l>oth,  two  large  pumps  were  placed  at  the  middle  gates, 
one  on  each  side,  with  pipe  connection  reaching  up  and  down  the  locks.  By  these 
means  a  stream  of  water  is  forced  upon  the  deposit  and  the  same  quickly  removed. 

No  repairs  were  needed  on  the  shops  and  tool-houses,  with  the  exception  of  thefur- 
nace  under  the  stationary-engine  boiler  in  the  n.achine-shop,  which  had  to  be  rebuilt. 

No  outside  repairs  were  done  on  the  canal  office  and  dwelling  for  the  assistant 
fuperiutendeut,  but  the  interior  of  the  latter  building  was  papered,  and  in  both 
buildings  ventilating-pipes  were  placed. 

Upon  the  dam  in  the  ravine  below  the  locks  another  section  or  tier  was  placed,  to 
lessen  the  current  of  the  cutting  stream. 

This  additional  dam,  6  feet  high,  is  now  also  filled  up  and  ready  for  another  tier, 
which  will  be  built  during  the  present  season. 

Dredge  No.  1  one  received  a  new  crane,  and  No.  2  a  rear  spud  hoisting  apparatus. 
Both  dredges,  getting  old,  needed  frequent  repairs. 

A  contract  has  been  made  for  a  new  iron  dredge,  which  is  now  being  constructed. 

A  second  new  iron  dredge  should  be  built  in  the  coming  fiscal  year,  as  the  wooden 
hulls  of  both  dredges  are  no  Linger  sound. 

The  dredge-tender  Walker  Morris  underwent  many  repairs,  the  principal  one  be- 
ing a  new  steam- cylinder  for  her  engines.  The  old  one  cracked  through  its  entire 
length.  She  also  received  two  mud-drums.  Her  hull  is  getting  weak  now,  and  I 
recommend  that  the  suggestion  in  my  report  of  last  year  be  carried  out,  and  an  en- 
tire new  boat  be  contracted  for. 

Work  has  been  commenced  to  replace  the  four  rotten  mud-scows  by  new  ones. 

One  new  scow  has  been  completed,  and  the  timber  for  a  secoud  one  is  on  hand. 

During  a  coal  run  (when  coal-tows  pass  through  the  locks),  which  may  happen  half 
a  dozen  times  during  the  year,  and  last  each  time  from  a  week  to  ten  days,  com- 
plaints are  frequently  made  by  single  packets  on  account  of  delays,  the  coal-tows 
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occupying  the  canal  and  locks.  Under  existing  circumstances  these  delays  are  un- 
avoidable, as  the  available  space  in  locks  and  canal,  if  occupied  by  one  vessel,  can- 
not well  be  occupied  by  another.  The  space  above  the  locks  for  a  distance  of  800 
feet  is  only  90  feet  wide,  10  feet  wider  than  the  locks.  This  width  admits  only  one 
vessel,  and  when  occupied  by  coal-boats  a  packet  cannot  reach  the  looks,  but  must 
wait  until  all  the  vessels  in  the  narrow  space  have  passed.  The  evil  could  be  some- 
what remedied  by  widening  the  space  above^  the  locks,  so  as  to  let  a  packet  come 
around  a  coal-tow.  If  widened,  it  should  be  'done  with  a  view  to  serve  as  an  ap- 
proach to  a  prospective  new  lock  parallel  to  the  present  one.  The  only  radical 
remedy,  however,  is  such  a  lock  in  connection  with  the  widening  of  the  canal  through 
its  entire  length. 

I  submit  an  item  of  cost  in  my  estimate  for  the  fiscal  year  1886-'87  for  widening 
the  approach  to  the  present  locks.  No  changes  have  been  made  in  the  number  (forty) 
of  regular  employ^.    When  the  service  requires  it,  extra  labor  is  hired.  , 

Charges  for  extra  work  of  dredges,  use  of  dry-dock,  towing,  and  pumping  are  the 
same  as  last  year.  An  addition  has  been  made  in  rent  on  canal  grounds  occupied  by 
the  Louisville  Cement  Company,  paying  |30  per  year,  and  the  Union  Cement  Company, 
paying  $5  per  year.  The  receipts  from  extra  worl^  of  dredging,  use  of  dry-dock,  tow- 
ing, pumping,  and  rent  amount  to  $831.69. 

The  total  expenditures  during  the  fiscal  year  were  $72,368.58,  of  which  $12,216.91 
were  expended  for  improvements. 

Estimates  for  the  fiscal  years  1885-'86  and  1885-'87  are  herewith  submitted. 

Tables  prepared  from  records  kept  in  this  office  are  also  submitted  for  comparison 
with  those  of  former  years. 

Very  reepectfull/,  your  obedient  servant, 

Phil.  J.  Schopp, 
Superintendent  of  Louieville  and  Portland  CanaL 

Lieut.  Col.  WuxiAM  E.  Merrill, 

Ck>rpe  of  Engineers,  U,  S,  A. 


Financial  statement  for  fiscal  year  ending  June  30,  1885. 


Beceipts. 


Bents 

Dry-dock . . 
Vredpng .. 

Total 


Amonnt. 


137  09 

789  60 

65  00 


881  69 


BzpenditnrM. 


Office  ADd  ffenerml  ftdminifltntion 

Canal  and  locks 

Dredgine 

New  dredghig  plant 

Improvement 

Total 


Amoont. 


$10. 004  85 

36.889  27 

18,258  05 

8.040  22 

4, 176  60 


72,868  58 


The  total  cost  of  passing  boats  and  freight  through  the  canal  during  the  past  fiscal 
year,  including  all  expenditures  except  for  improvements  and  new  plant,  which  are 
not  properly  chargeable  to  current  expenses,  was : 

Per  lockage $19  96 

Per  boat 12  31 

Per  ton 05 

Cost,  exclusive  of  improvements,  new  plant,  and  dredging : 

Per  lockage $16  23 

Per  boat 9  60 

Per  ton 04 


APPROXIMATB  ESTIMATE  OF  EXPENDITURES  ON  THE  LOUISVILLE  AND  PORTLAND  CANAL, 
KENTUCKY,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886. 

Regular  pay-rolls |31, 140 

Extra  labor 5,000 

Miscellaneous,  fuel,  oil,  &^ '  4,700 

General  repairs 3,000 

New  dredge-tender 18,000 

New  iron  dredge 25,000 

Contingencies 5,000 

Total 91,840 
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irPBOXnCATE  ESTIMATE  OF  EXPENDITURES  ON  THE  LOUISVILLE  AND  PORTLAND  CANAL, 
KENTUCKY,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887. 

Eegnlarpay-roUs |31,140 

Extra  labor 5.000 

liiscellMeoiig,  fuel,  oil,  dec 4,700 

General  repairs 3,000 

WidenlDg  approach  to  the  new  locks 60,000 

Contingencies 5,000 

Total 108,840 

IklaUed  §iateme»i  of  eaDpemdilure$,  operating  and  care  of  the  Louisville  and  Portland  Canaj 

for  fiscal  year  ending  June  30,  1885. 


Month. 


1884. 

J«ly 

AQgatt 

September., 

October 

Seirenil] 
DeoMBb 

1 

Ttlbruuj. 
March. ... 

Be 

Totals 


Office  and  general  a^miniatration. 


Salaries. 


$580  00 
580  00 
750  17 
706  00 
680  00 
830  OO 


705  00 
705  00 
705  00 
007  50 
1,046  87 
1,040  07 


0,210  01 


Snpplies. 


113  03 


20  65 
5  00 


44  33 
1  20 


10  40 
248 


97  09 


Miscella- 
neons. 


$201  99 
18  00 
17  00 

.  127  84 
53  84 


103  50 
78  00 
64  40 


86  18 


696  35 


TotaL 


$795  92 
598  00 
776  77 
853  49 
638  84 
830  00 


852  83 
779  20 
769  40 
977  00 
1, 049  15 
1,082  85 


10,004  85 


Canal  and  looks. 


Labor. 


$1, 180 
1,180 
1,180 
1,180 
1,180 
1,180 


1,180 
1,180 
1,180 
1,180 
1,180 
1.180 


14,160 


Supplies. 


$230  12 

373  28 

90  42 

54  11 

156  60 

155  18 


114  56 
133  81 
214  47 
117  48 
447  69 
261  49 


2,349  21 


Repairs. 


$754  61 

6, 761  70 

6,876  87 

2, 874  88 

626  87 

271  91 


61  20 
115  47 

'79995 
508  98 
728  12 


20, 380  00 


TotaL 


$2,164  78 
8, 314  08 
8, 147  29 
4,108  49 
1,963  47 
1,607  00 


1,855  76 
1,429  28 
1, 394  47 
2,097  48 
2, 136  67 
2, 169  61 


86,889  27 


Month. 


1884. 

Jaly 
Angi 
Sept 
October 

wr... 

er 

1888. 

Janoary.... 

Vebntarr 

March 

April 

Totals 


Dredging. 


Labor. 


$885  00 
835  00 
835  00 
835  00 
835  00 
835  67 


885  00 
835  00 
835  00 
835  00 
835  00 
830  00 


10, 015  67 


Sapplies. 


$191  81 
204  60 
120  00 
121 
254 


30 
38 


160  00 


180  53 

133  40 
170  53 
285  46 
188  45 

2,009  95 


Repairs. 


$880  92 
25  85 
121  92 
85  60 
18  40 
38  07 


160  82 

63  a3 

162  72 

116  70 

2  50 

55  51 


1, 232  43 


TotaL 


$1,407  23 
1, 064  95 
1, 076  92 
1,041  99 
1, 107  78 
1,033  74 


1, 176  34 
888  83 
1,131  12 
1,122  23 
1,122  96 
1. 073  96 


13, 258  05 


New 

dredging 

plant. 


$2,702  02 

1,631  80 

2,096  07 

1,243  41 

866  92 


8,040  22 


ImproTe- 
ments. 


$1, 100  00 

1,200  00 

75  00 

44  82 


220  06 
1,528  83 


4,176  60 


SUMMARY. 


JalT,  1884 - $4,367  88 

An|niai,18S4 11,077  93 

September.  1884 11.200  98 

October,  1884 6,078  97 

Vorember,  1884 8,754  41 

r,  1884 8,470  83 

r.  1886 8,884  93 


February,  1885 $6,038  88 

March,  1885 6,455  11 

April,  1885 6,298  63 

May,  1886 5,552  19 

Jane,1885 4,698  84 

Total 72,868  68 
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ANALYTICAL    TABLE    SHOWING    AMOUNT    AND    COST    OF    EXCAVATION    BY  DRED( 

DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1885. 

Da 

Time  at  work 

Time  I  OH  t:  Days. 

High  water 8 

Ice 32 

Sundays  and  national  holidays ^ 57 

Repairs 30 

Other  work 28 

Coal  runs 35 

Work :  ___—_---. 

Cubic  yards  excavated 80, 034 

Cubic  yards  excavated  per  day 457 

Cost : 

Salaries  for  the  year \ $10,015 

Salaries  per  day - ; 27 

Repairs  and  supplies  for  the  year 3,242 

Repairs  and  supplies  per  day... 8 

Total 13,258 

Per  day  of  a<}tual  dredging 75.' 

Per  cubic  yard  excavated 0,'. 

Stateme^it  of  vessels  passed  through  the  Louisville  and  Portland  CaiMl,  Kentuckyf  duri 

the  fiscal  year  ending  June  30, 1885. 


Date. 


1884. 

July 

Angnst 

September 

October 

November 

December 

1885. 

January 

February 

Marcb .i. 

April 

May 

June 

Total 


o 

o 


o 

a 

9 


00 

U 


161 
144 
127 
171 
164 
242 


142 
85 
352 
276 
591 
558 


3, 013' 


Passenger' 
boats. 


.a 

a 
d 


83 
71 
62 
73 
61 
59 


43 
29 
69 
42 
84 
66 


742 


Under- 
tonnage. 


20,540 
16, 627 
12, 315 
13,  748 
12,  8()4 
18,234 


17,977 
16, 131 
34,  776 
20,640 
39,  914 
31, 357 


255,063 


Tow-boats. 


i 


44 

30 
33 
19 
34 
64 


42 
23 
74 
88 
116 
105 


772 


Under- 
tonnage. 


4,551 
2, 820 
1,969 
1,309 
2,189 
8,046 


5,083 

4,098 

9,387 

11, 333 

12,678 

12,  736 


76, 199 


Model  barg( 


s 

d 


21 

11 

6 

6 

1 

23 


19 
2 
19 
25 
25 
43 


201 


Und< 
tonna 


8, 


6. 

6, 

8. 

8, 

13, 


59. 


*  Of  these  lockages,  2,527  were  made  by  new  locks,  and  486  by  the  old  looks. 
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Slaimnt  of  v€9$eU  patted  tkrmtgh  the  LauiBville  and  Portland  Canal,  ^o.— Continued. 


Date. 


Joly 

Aniast ... 

Sept«iBber. 

October... 

Kwember 

Deounbw. 


1884. 


JtDUiy., 
Febnunr. 
Maith.... 
April 


1885. 


ToW 


Coal-boats. 


a 

a 


8 


960 


Meaanred. 
capacity. 


8,440 


1 

436 

100 

43,000 

67 

28,810 

52 

22.360 

133 

67,190 

181 

77,830 

107 

71,810 

250 

102, 130 

407,000 


Square  barges. 


o 

a 


79 
93 
53 
47 
60 
281 


104 
54 

172 
283 
345 
855 


1,026 


Measured 
capacity. 


16,225 

20.080 

0.711 

5,612 

7,904 

62,914 


25,328 
12.596 
89,602 
62,259 
74, 070 
75,704 


409,905 


I 

.a 

a 

00 


34 
29 
24 
54 
23 
42 


6 
2 
16 
10 
10 
15 


265 


3 
1 


Government 
boats. 


a 


Under* 
tonnage. 


2 
7 
2 
22 
3 
2 


14 
14 


10 
29 
11 


116 


56 

302 

112 

1,068 

106 


570 
766 


340 

4,581 
370 


0,211 


STJMMABY. 


Bate. 


T  1  i8o4. 

Jaly 

Jfptembw 

October 

XoTenber .* 

Dwinber 

,  1885. 

i'5«»y 

str 

Total 


Fnder- 
tonnage. 


50.882 
43.842 
21,732 
23.583 
23.659 
138,  606 


83.677 
56.535 
147, 184 
180,606 
211.202 
235, 723 


1, 217, 281 


^*^  %\aXemeni  of  vessels  passed  over  the  Falls  of  the  Ohio  River,  with  numherj  under- 
^^sgtf  and  amount  of  coal  and  iron  ore  carried^  during  fiscal  year  ending  June  30, 1885. 


Month. 


Total. 


Descending  yessels. 


Passenger- 
boats. 


I 
i 


0 
20 
22 

0 


96 


la 


4,002 
14.055 
10.545 
4.295 
0,78S 
4,028 


47,608 


Tow*boats. 


114  b 


i 

a 

a 


5 
18 
21 

8 
42 


80 


r 
^1 


a 


1,612 
2,573 
1,001 
6.121 


U,505 


Model 
barges. 


a 

0 


18 


18 


6^945 


5,945 


Square  barges. 


a 

d 

iz; 


3 
63 
42 
23 
86 
288 


605 


434 

21.200 

6.830 

5.070 

22,926 

110, 081 


166,547 


CoaL 


•I 
I 


TotaL 


i 

a 

a 


1.038.000 
1, 696, 000 
265.0001 
274.000^ 
2,600,000 


5,873,000 


17 
105 
103 

40 
150 
293 


708 


4,724 
36,867 
25,883 
10,372 
38.830 
115,000 


231,685 
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Detailed  statement  of  vesseh  passed  over  the  falls  of  the  Ohio  Rivera  fe, — Continued. 


Ascending  vessels. 

Month. 

Passenger- 
boats. 

Tow-boats. 

Model 
barges. 

Square 
barges. 

Iron 
ore. 

Total 

• 

XJnder- 
tonnage. 

i 

II 

i 

a 

^1 

1 

Measured 
capacity. 

§ 

1 

s 

1 

a 

T)AMIlIlbAr  ..*...«............ 

Jannary 

ITnhmArv . 

9 

8 
8 
5 

8,861 
1,638 
1.146 
2,470 

7 

3 

4 

83 

1,808 
906 
418 

3,050 

5 

1,580 

4 

984 

1,200 

25 
6 
7 

57 

7.18S 
2,834 

March..'. 

1,56» 

April 

•  •  •  ■ 

10 

7,420 

UMO 

May 

TnnA  --      

20 

47 

5 

1,530 

05 

Total 

8,614 

5,172 

23 

8,404 

1,200 

2i,m 

BUMMAST. 


Month. 


Deoamber. 
Jannary .. 
February . 
March .... 

April 

May 

June 


Number. 


17 
180 
109 

47 
207 
293 


Tonnage. 


4,72* 
44.09(1 
28,523 
11,938 
51,77« 
115, 


Total 


803 


256,01 


Commerce  passing  the  Falls  of  the  Ohio  hy  canal  and  Ify  river. 


188a-'81 
1881-'82 
188e-'83 
1888-'84 
1884-'86 


Through  canal. 


Number. 


4,196 
3, 964 
4.954 
4,346 
4,886 


Under^ 
tonnage. 


1,124,838 
904,843 
1,226.455 
1, 070. 650 
1, 217, 231 


Descending  open 
river. 


Number. 


1,220 
1.793 
1,294 
1,884 
708 


Under- 
tonnage. 


877,066 
537,906 
898,240 
432, 575 
231,696 


Ascending  open 
river. 


Number. 


503 
750 
179 
801 
803 


Under- 
tonnage. 


140.806 

220.965 

61.802 

96,757 

256*015 


TotaL 


Number. 


5,919 
6,607 
6,427 
6,031 
6.397 


Under- 
tonnage. 


1, 64%  im 
1,663,21^ 
1|68«,49^ 
1.602,9»^ 
1,704,WJ 


CUSTOMS  RECEIPTS  AT  THE  PORT  OF  LOUISVILLE. 


The  amount  of  duties  on  imports  collected  at  the  port  of  Louisville  during  th  ^ 
fiscal  year  ending  June  30, 1835,  was  ^106,045.07.  All  the  goods  ou  which  these  duti9^ 
were  collected  were  transported  by  railroad. 
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CC4. 

IMPROVEMENT  OF  THE  FALLS    OF  THE  OHIO  RIVER  AT  LOUISVILLE, 

KENTUCKY. 

This  work  is,  in  fact,  the  enlargement  of  the  npper  portion  of  the 
Xioaisville  and  Portland  Canal,  in  accordance  with  the  plans  recom- 
mended in  my  annnal  report  for  1883. 

Owing  to  delays  caused  by  the  necessity  of  settling  certain  legal 
questions  before  letting  ont  the  work  by  contract,  and  the  advanced 
state  of  the  season  when  these  qnestions  were  finally  settled,  work  dar- 
ing 1884  was  carried  on  by  hired  labor,  and  was  limited  to  excavating 
«  drainage-ditch  throngh  the  middle  of  the  proposed  enlargement  of 
the  harbor  of  Loaisville. 

In  the  spring  of  1885  it  was  decided  to  use  the  available  funds 
(1280,000)  in  the  excavation  of  so  much  of  the  area  to  be  included  in 
the  enlarged  canal  as  lies  between  the  canal-property  line  and  a  line 
drawn  25  feet  north  of  the  present  north  wall  of  the  canal  and  parallel 
to  the  same.  This  work  was  divided  into  two  nearly  equal  parts,  and 
pnposalfl  were  opened  on  the  24th  of  June,  1885,  with  the  following 
imlt: 


-^kftovflto/propoMb/or  earth  amd  rock  excavation  in  the  enlargement  of  the  Louieville  and 

Portland  Canal,  opened  June  24,  1885. 

I^9P«Hetiom  appnadomte  qnantitiM;  onbio  ywds  earth  exoayfttion,  94.461 ;  solid  rook  ezoaTation, 
46,449  i  looM  zook  excayation,  1,600 ;  remoral  of  dry  wall,  4,152.] 


1 
S 
I 
4 
I 
I 
T 
I 
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Bidden. 


{•haKoDoy 

garton*  Steele 

ferertftScaOy 

J»eob  Si.  Lowry ^. 

G«Brite  W.  Lewis 

^trick  B.  Boaoh 

CbsrlM  R.  Long 

C.L  McDonald 

CfsiK^KeifnHn 

Jobntenllin  

'nin     Bambriok     Ckmstmction 

HuHball  Morris  .mil' ililil. "I. 

91*rk,  Monroe  &Co 

Stephen  P.  Myer 

J»m«t  MoArtbnr : 

Korrb  ft  Peabody 

fdvardRvan    

|)ezter  Bf  Iknap 

fro«t4tShaw 

Urkin.  Stiekney  &Cram 

geckwith  A  Qoackenbnah 

9  KSrirage  

L  P.and  J.  A.  Smith 

Wllliwn  F.  Slianks 

JpfcephWolf      

DtnWP.  Minahan.... 

Peter  Scully 

Michael  Gleason 

Co.  Hiirpby 

'^tlemater,  Stanley  &Co 


Barth 

per  onUo 

yard. 


$0  3S 
87i 
88 

86 
28 

25 
88 
88 

88 

40 

23 

89 

80 

25 

80 

83i 

82 

29 

86 

86 

80 

88 

86 

87 

60 

83 

50 

76 

83 


SoUdrook 

per  onbio 

yard. 


$1  10 

88 

90 

96 

1  20 

1  24 

1  25 

97 

1  12A 

1  191 


16 
60 
26 
42 
50 
50 

^ 

45 
60 
46 
45 
66 
60 
70 
66 
62 
2  05 
8  00 
2  60 
8  75 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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Loose  rook 

per  onbio 

yard. 


$0  75 
49 
66 
80 
86 
66 
60 
66 
70 
66 


66 
50 
60 

1  30 

1  50 
80 
69} 

1  60 
90 
76 

1  46 
90 
79 
90 
75 
90 

1  00 
60 

1  00 

2  80 


Dry  wall 

per  onbio 

yard. 


90 
90 
75 
80 
00 
60 
66 
00 
66 
60 

65 
76 
40 
10 
50 
70 
5^ 

1  10 
60 
90 

1  00 
70 

1  10 
70 
90 

1  75 

2  00 
80 
00 
30 


1 
1 


1 
2 


TotaL 


$76.737  12 
79. 840  81 
81,63H28 

81. 709  50 
82.891  88 
84,055  90 

84.710  10 
86,027  71 
91, 899  10 
94,867  98 

94.874  66 
95,268  58 
97,811  84 
100. 813  08 
101. 766  76 
102. 118  20 
102, 352  88 
104, 895  77 
105, 653  29 
106, 683  80 
106. 730  40 
100, 235  55 
111.820  80 
116,281  05 
116,453  22 
181. 093  88 
136, 190  58 
100.040  10 
192. 620  25 
218,855  48 
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* 

Abstract  of  proposals  for  earth  and  rock  excavation  in  the  enlargement  of  the  LotUsmlle  and 

Portland  Canal^  j-c — CoutiDued. 

[Lover  Motion,  approximate  qnantities ;  onbio  yards  earth  excavaUon,  103,356 ;  solid  rook  excavation, 

37,402;  loose  rock  ezoayatlon,  500 ;  removal  of  dry  wall,  5,413.] 
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23 

8 

18 

13 

10 

11 

17 
82 
14 
25 
20 
81 
24 
22 
26 
27 
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Bidders. 


Geoffre  W.  Lewis 

John  Molloj 

Craig  &-  Keigwin 

MArahall  Morris 

PatrukE  Koach 

Charles  R.  Long 

Barton  dcSteele 

Jacobs.  Lowry 

Peters  &  Scully 

L.  P.  and'i.  A.  Smith 

C.  I.  McDonald 

Dexter  Belknap 

Clark,  Mitoriie  ife  Co 

Frost&Shaw  

Frnin     Bambrlck     C<mstmotion 

Compony 

Edwanl  Ryan 

Arthur  F.*Mc  Arthur 

Stephen  P.  Myer 

Joseph  Wolf 

Carkin,  Stickney  6l  Cram 

Charles  Pet**rs<m 

William  F.  Shanks 

C.  P.  Selvage   

Daniel  F.  Minahan 

Pet4<r  Scully 

C.  C.  Murphy 

Michael  Gleason 

Delamater,  Stanley  &  Co 


Earth 

Solid  rock 

Loose  rook 

Dry  wall 

per  cubic 

per  cubic 

per  cubic 

per  cubic 

yard. 

yard. 

yard. 

yard. 

♦0  22* 

$1  08 

$0  70 

$0  85 

24 

1  15 

80 

95 

34 

05 

50 

50 

24 

1  20 

80 

80 

24i 

1  24 

55 

60 

25 

1  25 

50 

55 

37* 

86 

49 

90 

85 

95 

80 

80 

38 

90 

55 

75 

23 

185 

50 

98 

38 

95 

50 

90 

27 

1  80 

1  50 

1  10 

83 

1  25 

50 

40 

28 

1  40 

70 

60 

40 

1  15 

65 

65 

841 

1  84* 

61* 

49* 

25 

1  50 

1  50 

1  50 

81 

1  40 

1  80 

1  15 

80 

1  50 

65 

85 

34* 

1  38 

75 

90 

85 

1  40 

1  40 

125 

30 

1  65 

80 

70 

80 

1  65 

90 

70 

38 

1  65 

90 

1  65 

85 

1  95 

1  00 

2  00 

43 

1  97 

149 

79 

48 

2  35 

40 

70 

26 

2  99 

1  09 

1  09 

TotaL 


$68,600  81 
73,360  09 
73. 62(1  44 
74, 418  24 
75,223  50 

75.818  85 
76,040  92 
76, 436  90 
77,271  83 

79. 819  82 
79,928  88 
88, 233  02 
83.275  18 
84,900  28 

88. 196  15 

89, 146  49 

90,811  60 

91,278  11 

92,035  85 

92, 519  28 

96.003  66 

96.909  20 

96,  959  20 

110.370  03 

120.434  50 

l;!3,  146  29 

141. 494  68 

145, 149  71 


The  contracts  for  the  abo^e  work  were  awarded  to  the  lowest  bidderSi 
viz,  John  Molloy,  for  upper  section,  and  George  W.  Lewis,  for  lower  sec- 
tion.   Both  contracts  were  executed  under  date  of  July  1, 1885. 

The  two  contracts  referred  to  above  were  let  at  figures  so  low  that  a 
large  sum  was  left  available  for  an  additional  contract.  This  third  con- 
tract was  let  after  the  close  of  the  fiscal  year. 

Accompanying  this  report  is  a  map  showing  the  work  now  contem- 
plated in  the  enlargement  of  the  upper  part  of  the  Louistville  and  Port- 
land Canal.     It  will  be  noted  that  some  modifications  in  detail  have  been 
made  since  the  report  of  1883,  the  chief  one  being  the  inclusion  in  the 
canal  of  both  of  the  draw  spaces  of  the  railroad  bridge.   Special  gauge 
observations  at  this  locality  have  shown  that  in  times  of  high  water, 
when  boats  cannot  get  under  the  high  spaas  of  the  bridge,  the  draw 
spaces  are  in  slackwater,  and  boats  can  readily  pass  over  a  wall  uot> 
higher  than  13  feet  above  the  bottom  of  the  canal.    By  including  th^ 
northern  draw  space  in  the  canal  we  get  the  benefit  of  the  additional 
width  of  canal,  and  the  passage  of  the  bridge  is  much  easier  for  boats, 
as  they  can  pass  through  either  draw  space.    The  present  channel 
throuorh  the  northern  draw  space  is  crooked  and  difficult,  and  is  coq- 
stantly  obstructed  by  deposits.    The  proposed  change  will  remove  all 
of  these  objections.    This  work  is  a  very  important  one,  and  the  inter- 
ests of  commerce  require  that  it  be  pushed  as  rapidly  as  possible.    I 
would  estimate  that  $500,000  could  be  profitably  expended  in  this  work 
during  the  next  fiscal  year. 

The  report  of  Mr.  P.  J.  Schopp,  assistant  engineer  in  charge,  is  here- 
to annexed. 
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Money  statement 

« 

Amoant  appropnated  by  act  approved  Jnly  5,  1884 $300,000  00 

July  1, 1885,  amouDt  expended  dnring  fiscal  year,  exclusive 

of  oatsUDdinic  liabilities  Jaly  1,  1884 1 $15,650  44 

Jaly  1,  1885,  outetauding  liabilities 168  15 

15,818  59 


July  1, 1885,  amount  available 284,181  41 


^Amount  (estimated)  required  for  completion  of  existing  project I,0;i5, 363  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juue  30, 

1887 .\ 500,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

harbor  acts  of  1868  and  1867 . 


BKPORT  or  p.  J.   SGHOPP,  ASSISTANT  ENOIXBBR. 

Louisville,  Ky.,  July  1,  18>'5. 

Sir:  I  have  the  honor  to  submit  herewith  my  annual  report  for  the  fiscal  year  end-    • 
ine  June  30,  18*^,  upon  improving  falls  of  Ohio  River  at  Louisville,  Ky. 

Work  on  this  section  of  the  falls  improvement  was  not  commenced  until  October 
10,  1884;  it  was  continued  until  December  10,  ld84,  when  a  rise  in  the  river  stopped 
it ;  817  cubic  yards  of  earth  excavation  and  2,363  yards  of  rock  excavation  were  made 
daring  that  time. 

Several  hundred  yards  of  rock  were  removed  from  inside  the  Government  property 
line,  but  by  far  the  greater  portion  came  from  a  draining  ditch  reaching  from  near  the 
canal  to  the  river-bed.  The  ditch  was  cut  in  anticipation  of  a  large  amount  of  rock 
ex  ^avation,  in  order  to  drain  the  working-pit.  It  is  finished  for  1,400  feet,  and  partly 
finished  for  its  entire  length  of  1,900  feet.  It  is  from  6  to  8  feet  wide  and  from  1  to  6 
feet  deep. 

A  minute  survey  of  the  proposed  improvement  was  made  preparatory  to  giving  out 
the  work  by  contract. 

Very  respectfully,  your  obedient  servant, 

Phil.  J.  Scuoop, 
AsaUtant  Engineer, 
Col.  W.  £.  Merrill, 

Corp$  of  Engineer§, 


CC5. 

DiPBOVEMENT  OF  MONONGAHELA  RIVER,  WEST  VIBQKUA  AND  PENN- 
SYLVANIA. 

The  project,  of  which  Lock  aud  Dam  No.  8  is  the  only  anfinished  por- 
tion, coDtemplates  the  extension  of  the  Monougahela  slackwatcr  which 
now  terminates  at  Dnnkard  Creek,  Pennsylvania,  to  Morgantown,  W* 
Va.,  a  distance  of  14  miles.  To  overcome  the  lift  of  21^  feet,  two  locks 
and  dams  are  required,  one  of  which,  No.  9,  is  finished  and  in  operation, 
while  No.  8  is  yet  to  be  completed. 

The  work  of  bnilding  Lock  No.  8  was  resnmed  on  the  2dth  of  July, 
18S4,  and  was  pnshed  with  energy  until  December  11  when  operations 
were  stopped  by  cold  weather  and  high  water.  Dnring  this  period 
5,460  cubic  yards  of  masonry  were  laid,  and  the  entire  work  with  the 
exception  of  the  lower  wing-wall  was  built  to  a  height  of  from  2  to  4  feet 
above  the  xk>oI  of  Dam  No.  7. 

The  original  estimate  of  the  cost  of  building  this  lock  and  dam,  as 
given  in  mv  annual  report  for  1.S76  (Report  of  the  Ohief  of  Engineers 
for  1876,  Part  II,  page  56),  was  $189,000. 

I  was  mistaken  in  stating  in  my  last  anpual  report  that  the  original 
estimate  for  this  work  was  $164,000.    The  error  originated  in  my  an- 
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nual  report  for  1881,  and  was  due  to  taking  the  amount  reported  in  1880 
as  still  needed  to  be  the  original  estimate,  whereas  it  was  really  the 
original  estimate  less  the  first  appropriation  of  $25,000.  The  error  was 
chiefly  due  to  the  fact  that  the  report  in  question  was  written  while  I 
was  absent  from  my  office  on  account  of  sickness. 

Since  1880  there  has  been  appropriated  for  improving  the  Mononga- 
hela  Biver  the  sum  of  $120,000,  of  which  $4,906.72  has  been  expended 
for  the  running  expenses  and  repairs  of  Lock  and  Dam  No.  9,  and 
$111,368.94  on  Lock  and  Dam  No.  8;  leaving  a  balance  of  $3,724.34 
DOW  available.  To  complete  Lock  and.  Dam  No.  8  will  require  an  ad- 
ditional expenditure  of  $125,000,  as  is  shown  in  detail  in  the  accompany- 
ing report  of  the  resident  engineer,  or  $121,276  in  addition  to  the  bal- 
ance now  on  hand.  The  total  cost  of  the  work  will  therefore  be  $236,369 
instead  of  $189,000,  an  increase  of  $47,369  or  25  per  cent. 

This  excess  of  cost  over  the  original  estimate  is  accounted  for  as  fol- 
lows :  The  original  estimate  was  made  for  a  location  at  Laurel  Bun, 
where  it  was  reported  by  the  assistant  engineer  who  made  the  examina- 
*  tion  that  rock  could  be  found  at  a  depth  of  5  feet,  and  estimates  were 
based  on  this  depth.  Subsequent  examinations  by  another  assistant 
showed  that  this  report  was  in  error,  and  that  what  had  been  supposed 
to  be  solid  rock  bottom  was  merely  imbedded  bowlders.  After  careful 
search  the  site  of  the  work  was  changed  to  the  mouth  of  Dunkard 
Creek,  where  rock  was  found  at  a  depth  of  10  feet.  No  better  site  could 
be  found  in  the  region  where  the  lock  had  to  be  placed ;  but  the  extra 
depth  coming  in  the  wide  foundation  courses  largely  increased  the 
amount  of  masonry  in  the  lock,  and  seriously  added  to  the  cost  of  the 
dam  and  abutment. 

Bevised  estimates  might  have  been  made  at  an  earlier  date,  but  hy- 
draulic work  is  subject  to  so  many  casualties  that  it  did  not  seem  ad- 
visable to  prepare  them  until  the  lower  courses  of  the  lock  were  com- 
pleted.   This  condition  was  not  reached  until  last  December. 

Another  cause  of  increase  in  cost  is  the  great  length  of  time  con- 
sumed in  the  work  on  account  of  the  insufficiency  of  the  appropriations 
to  secure  economical  results  and  the  total  loss  of  two  working  seasons 
by  the  lack  of  any  appropriation.  It  is  only  necessary  to  add  that  the 
first  appropriation  was  made  in  1^80,  and  that  in  all  probability  at 
least  two  more  working  seasons  will  be  required  to  complete  the 
lock  and  dam.  The  whole  structure  could  have  been  completed  in  two 
seasons  had  the  funds  been  available  from  the  beginning.  When  work 
drags  over  many  seasons  the  expenses  of  general  administration  are 
much  increased,  floods  damage  unfinished  parts,  coffer-dams  and  plant 
must  be  repaired  or  renewed  from  time  to  time,  and  innumerable  petty 
expenses  add  greatly  to  the  ultimate  expenditure. 

For  further  details  refei-ence  is  made  to  the  annexed  report  of  the 
resident  engineer,  Mr.  L.  M.  Petitdidier. 

COMMERCIAL  STATISTICS. 

As  stated  in  my  last  annual  report  the  record  of  the  commerce  pass- 
ing the  Government  lock  at  Hoard's  Bocks  No.  9,  owing  to  the  iso* 
lated  position  of  this  lock,  is  of  little  value  in  estimating  the  amount 
of  traffic  which  will  result  upon  the  completion  of  Lock  No.  8  and 
the  final  opening  of  a  continuous  slackwater  navigation  from  Pittsburgh 
to  Morgantown.  The  following  table,  compiled  from  the  monthly  reports 
of  the  lock-keeper  at  No.  9,.shows  the  actual  commerce  passing  this 
point. 
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C<niuMree  pauing  Lock  Nom  9,  Monongahela  Biver,  during  the  fiscal  gear  ending  June 

30, 1885. 
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The  following  statistics  are  taken  from  the  last  annual  report  of  the  Monongahela 
Kavisation  Company,  and  show  the  commercial  movement  on  the  lower,  or  northern, 
end  <u  the  river: 


SHIPMENTS  ON  THIS  MONONGAHELA  8LACKWATBB  IN  1884. 

Brick number. 

Cattle  and  horses do... 

Classified  freight poands. 

Coal,  coke,  and  slack Dushels. 

Fire-«lay tons. 

Hogs number. 

Iron  ore '. tons. 

Iron  io  pigs do... 

Lnmber feet. 

Oil barrels. 

Poets number. 

Po<¥ta,  pit do... 

Railroad  ties do... 

Sand bushels. 

Sheep number. 

Steel  rails tons. 

Stone perches. 

Timl>er feet. 

Whisky , barrels. 

Passengers  ..., number. 

ESTIMATE  FOR  1886-'87. 

In  order  to  secure  the  best  and  most  economicaL  results,  it  is  essential  that  the  en- 
tire sum  required  to  complete  the  work  should  be  appropriated  at  once.  I  therefore 
submit  an  estimate  for  $121,276.  *  . 

Money  statement. 

July  1,  1884,  amount  available $2,159  26 

Amount  appropriated  by  act  approved  July  5,  1884 45,000  00 

47, 159  26 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1884 4S.434  92 


652.126 

289 

27, 779. 991 

81. 706, 852 

2.140 

3.381 

20, 840 

17 

7, 142, 447 

52 

255 

219,200 

16, 750 

«   679,000 

5,677 

23, 844 

32,067 

2. 091, 740 

6, 770 

26,871 


July  1, 1885,  amount  available 3,724  34 
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{Amount  (estimated)  required  for  completion  of  existing  project (121,276  00 
Amount  thatcan  be  profitably  expended  infiscal  yearending  June30, 1887  121, 276  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPOItT  OF  L.   M.  PKTITDIDIER,  ASSISTANT  ENGINEBR. 

Cincinnati,  Ohio,  May  20, 1885. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  for  the  season  of  1684 
on  the  work  of  construction  of  Lock  No.  8  on  the  Monongahela  River,  88^  miles  above 
Pittsburgh. 

After  the  passage  of  the  river  and  harbor  act  of  1884  you  instructed  me  to  proceed 
at  oDce  with  the  constrnction  of  this  lock. 

In  order  to  explain  the  condition  of  affairs  before  commencing  work,  it  is  well  to  state 
what  had  been  done  during  the  preceding  working  season,  which  was  in  the  fall  of 
1882.  A  c*  ffer-dam  122  feet  by  115  feet  to  inclose  thie  upper  end  of  the  loc^  had  been 
built  5  feet  above  low  water,  and  810  cubic  yards  of  masonry,  forming  portions  of  the 
head  wall  and  of  the  spurs  of  the  npper  wing- wall  and  upper  buttresses,  had  been  laid 
to  a  height  of  3  feet  above  low  water. 

In  18H2  and  188:3  the  Monongahela  Navigation  Company  built  Lock  and  Dam  No.  7, 
4  miles  below  Lock  No.  8,  and  raised  the  low-water  level  at  the  latter  point  5  feet, 
submerging  the  coffer-dam  bailt  in  1882  and  covering  the  masonry  to  the  depth  of  2 . 
feet. 

Operations  for  the  season  of  1884  were  commenced  on  July  28,  the  work  being  per- 
formed by  hired  labor.  The  coffer-dam  was  repaired  and  raised  3  feet  and  ext-ended 
down-stream  sufficiently  to  inclose  the  remainder  of  the  lock.  The  excavation  of 
earth  and  hard  gravel  was  commenced  on  August  6  and  continued  until  the  latter  part 
of  November,  the  amount  of  material  excavated  being  5.610  cubic  yards.  Masonry 
work  was  begun  on  the  upper  land  buttress  on  August  27  and  was  prosecuted  actively 
until  December  11,  the  amount  of  masonry  laid  during  this  period,  including  concrete 
for  leveling  foundations,  being  5,460  cubic  yards.  This  includes  the  building  of  the 
entire  lock,  with  the  exception  of  the  lower  wing-wall,  to  a  height  of  from  2  to  4  feet 
above  the  level  of  Pool  No.  7. 

It  is  estimated  that  60  per  cent,  of  the  masonry  of  the  lock  has  been  laid,  but  this 
quantity  represents  at  least  75  per  cent,  of  the  work,  as  the  most  tedious  and  difficult 
part  is  done  and  the  lock  can  now  be  completed  without  the  necessity  of  a  coffer-dam, 
and  the  work  is  no  longer  subject  to  serious  interruption  by  freshets. 

In  the  masonry,  American  Portland  cemept  has  been  used  exclusively  for  all  cut- 
stone  work,  as  it  is  deemed  much  preferable  on  account  of  its  great  strength  and  ad- 
hesive qualities. 

With  the  exception  of  a  delay  of  ten  days,  caused  by  the  inability  of  boats  to  trans- 
port cement  during  an  unusual  low  stage  of  the  river,  the  season's'  work  was  carried 
on  under  most  favorable  circumstances.  The  weather  was  all  that  could  be  desired, 
and  the  coffer-dam  was  submerged  for  the  first  time  in  the  month  of  December. 

A  careful  estimate  of  the  cost  of  completing  Look  and  Dam  No.  8|  is  as  follows : 

Lock,  including  machinery $42,275 

Dam 50,054 

Abutment  of  dam 10,000 

Retaining- wall  and  crib- works 17,831 

Lock-keeper's  dwelling 2,000 

Contingencies » 2,840 

Total 125,000 

I  transmit  herewith  fonr  photographs  of  the  work  and  vicinity. 
Very  respectfully,  your  obedient  servant, 

L.  M.  Petitdidier, 

As9%8tani  Engineer^ 
Col.  William  E.  Merrill, 

United  States  Engineers, 
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C  C  6. 

OPERATING  AND  CARE  OP  LOCK  AND  DAM  NUMBER  9,  MONONGAHELA 

RIVER. 


The  expenses  of  operating  this  work  are  limited  to  the  salary  of  one 
lock-keeper,  and  the  repairs  necessitated  from  time  to  time  by  floods  and 
accidents. 

Daring  the  aotumn  of  1884  the  damage  mentioned  in  last  year's  report 
was  thoroughly  repaired,  and  a  heavy  crib  filled  with  liprap  and  con- 
crete was  attached  to  the  lower  slope  of  the  dam  in  order  to  destroy  the 
reaction  which  was  the  original  cause  of  the  breach. 

The  lock  and  dam  passed  through  the  winter  of  1884-^85  with  no  other 
injnry  than  a  slight  abrasion  of  the  concrete  coping.  For  farther  de- 
tails reference  is  made  to  the  annexed  report  of  Mr.  L.  M.  Petitdidier, 
the  resident  engineer  in  charge  of  Government  improvements  on  the 
MoDongahela. 

statement  of  expemea  incurred  during  the  fiscal  year  1884-^85. 


Dftte. 


1884. 

JnXj 

▲ncum 

8ept«mi>er  . 

October 

SioreBber . . 

DOOCB 

Jmnvi 
Tebn 
Maid 
April 

M 

Total 


General  adminittration. 

Bepair 

of  dam. 

Salary  of 

lock- 
keeper. 

Contlii- 

geot  ex- 

pensea. 

Total 

Labor. 

• 

Tools 
and  ap* 
pUancet. 

Mate. 
rialB. 

Total. 

$50  00 
50  00 
60  00 
60  00 
60  00 
50  00 

60  00 
50  00 
60  00 
50  00 
50  00 
60  00 

$50  00 
115  12 
50  CO 
50  00 
50  06 
50  24 

60  00 
50  00 
53  75 
50  00 
60  00 
50  00 

$12  15 

801  89 

1, 251  93 

1.035  00 

210  26 

$6  18 

80  80 

8  50 

$18  33 
2,524  04 
4. 78i  54 
1, 718  93 

421  00 

65  12 

$1,698  25 

3,472  11 

683  93 

201  75 

96 
24 

597 

697 

875 

000  00 

70  07 

670  07 

3.819  72 

44  08 

6, 057  01 

9,421  71 

Grand 
total. 


$68  88 
2.640  06^ 
4, 782  54 
1, 768  9a 

471  96 
50  24 

65  97 
60  00 
53  76^ 
60  00 
50  OO 
50  00 

10, 091  7» 


ESTIMATE  FOR  18B5-'b6. 

Salary  of  lock-keeper $600- 

Contiiigencies 400 


1,000 


ESTIMATE  FOR  1886-^87. 


Salaiy  of  loek-keeper 600 

CootingeDoieB 400 

1,00(^ 


REPORT  OF  L.  M.  PETITDIDIER,   ASSISTANT  BNGIKEER. 

Cincinnati,  Ohio,  May  25, 1885. 

Sir:  I  have  the  honor  to  sabmit  the  following  report,  for  the  season  of  1884,  on  the 
woik  of  repairs  at  Lock  and  Dam  No.  9,  on  the  Monongahela  River,  93^  miles  above* 
Pittsburgh,  and  in  the  State  of  West  Virginia : 

A  part  of  the  crest  of  this  dam  and  a  few  stones  of  the  second  and  third  conrses  and 
of  the  down-stream  facing  were  carried  away  by  flood  and  drift  in  December,  1880. 
In  January,  1881,  the  remainder  of  the  coping  was  removed,  thus  lowering  the* 
whole  dam  2^  feet ;  but  attempts  to  repair  the  break  were  defeated  by  a  constant- 
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fluccession  of  freshets.  Meanwhile  the  damage  cradnally  increased,  and  when  I  ar- 
rived at  the  work,  in  August  last,  I  found  a  break  on  the  end  adjoining  the  lock  110 
feet  long  and  5|-  feet  deep.  All  the  courses  of  stone  forming  the  down-stream  slope 
had  also  been  carried  away  for  the  whole  length  of  the  gap. 

After  a  carefnl,examination  of  these  damages  you  decided  to  build  a  protection- 
crib  below  the  gap,  and  to  restore  the  dam  to  its  original  status,  except  the  coping. 
This  crib  was  to  serve  two  purposes :  first,  to  prevent  backlash  below  this  part  of  the 
•dam,  and,  second,  to  prevent  undermining. 

Operations  were  commenced  early  in  August,  and  a  temporary  crib  coffer-dam  was 
erected  above  the  gap. 

The  two  top  courses  of  masonry*  were  first  replaced,  commencing  August  27.    The 
protection-cnb  below  the  dam  was  begun  early  in  September  and  finisned  by  Octo- 
Der  11.    The  slope  stones  were  then  replaced  and  laid  in  Portland-cement  mortar. 
They  were  also  fastened  with  iron  clamps  along  their  beds. 

The  crib  is  filled  with  concrete  along  it^  vertical  sides,  and  with  riprap  for  inner 

filing.    Its  walls  are  solid,  and  built  of  oak  above  low- water  level,  the  top  sheathing 

being  of  the  best  white-oak,  12  inches  thick.    It  measures  106  feet  iu  length,  and  is 

7  feet  6  inches  above  low  water  at  its  outer  end,  the  slope  of  the  top  being  about  1 

ibot. 

Other  minor  repairs  at  this  place  consisted  in  rounding  off  the  top  of  the  whole 

dam  with  a  layer  of  concrete  whose  greatest  thickness  is  27  inches,  and  in  dressing 

off  the  whole  lower  slope  of  the  dam  so  as  to  offer  less  resistance  to  large  logs  which 

Arec^uently  pass  over  in  high  water,  and  then,  borne  back  by  a  surface  current,  strike 

4tgainst  the  dam  with  great  violence. 

About  400  cubic  yaras  of  gravel  were  placed  behind  the  upper  land-wall  buttress 
to  fill  up  a  hole  cut  out  by  the  river  during  a  high  flood.  The  top  surface  was  then 
paved. 

Immediately  below  the  look  the  bank  behind  the  retalning-wall  was  covered  with 
200  cubic  yards  of  riprap  as  a  protection  against  wash  in  time  of  floods. 

I  transmit  herewith  two  photographs,  taken  before  and  after  the  repairs  of  the 
'dam,  respectively. 

Very  respectfully,  your  obedient  servant, 

L.  M.  Pbtitdidier, 

Col.  W.  E.  Merrill,  A$H$tant  Engineer, 

Carp$  of  Engineers, 


CCy. 

IMPROVEMENT  OF  ALLEGHENY  RIVER,  PENNSYLVANIA. 

The  appropriation  of  $35,000  made  by  the  river  and  harbor  act  of  July 
>5, 1884,  was  expended  in  continuing  the  removal  of  the  huge  rocks  that 
obstruct  the  shores  and  bed  of  this  river  and  in  repairing  the  dam  at 
Nicholson's  Island.  For  details  reference  is  made  to  the  annexed  report 
•of  Mr.  I.  Y.  Hoag,  jr.,  the  resident  engineer,  which  likewise  contains 
such  commercial  statistics  as  could  be  obtained. 

I  would  recommend  that  the  work  of  removing  rocks  be  continued  up- 
stream as  far  as  Olean,  and  I  would  also  recommend  that  an  inclined 
plane  be  built  at  the  Gorydon  Dam,  so  as  to  lessen  the  danger  to  life 
and  injury  to  property  in  passing  this  dam. 

Ko  definite  estimate  can  be  made  of  the  cost  of  the  work  herein  out- 
lined, but  it  is  estimated  that  $100,000  could  be  advantageously  ex- 
pended on  the  Allegheny  Eiver  during  the  ensuing  fiscal  year.        • 

Money  statement 

July  1,  1884,  amount  available $816  69 

Amount  appropriated  by  act  approved  July  5,  1884 35, 000  00 

35, 816  69 
^nly  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 35,182  40 

^Tnly  1,  18ti5,  amount  available 634  29 
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(  AmoantthatcanbeprofitablyexpendedinfiscfUyear  endiDgJane30,1887$100,000  00 
<  Sabmitted  in  compliance  with  requirements  of  section  2  of  river  and 
f     harbor  acts  of  1866  and  1867. 


RBPOBT  OF  I.   y.  HOAOy  JR.,  ASSISTANT  BNOINBBR. 

PiiTSBUROH,  Pa.,  February  6,  1885. 

CoLONEi« :  I  have  the  honor  to  snbmit  the  following  report  of  the  operations  for 
the  improvement  of  the  Allegheny  River  durinfr  the  season  of  1884  : 

No  contract  work  of  any  kind  was  done.  Year  project,  approved  by  the  Chief  of 
Enffineers,  contemplated  only  the  necessary  repairs  to  the  dam  at  Nicholson  Island 
and  the  removal  of  obstrnctions.  For  the  latter  work  nine  separate  parties  were 
engaged  in  the  month  of  July.  These  parties  consisted  each  of  one  foreman,  twelve 
laborers,  and  five  teamsters  and  teams.  They  were  supplied  with  ronghly-made  drag- 
sleds  and  all  necessary  tools  and  implements  forreducmg  rook  and  other  obstrnctions 
to  a  portable  size.    Dynamite  was  also  freely  used. 

The  object  of  this  work  was  to  effectnally  clean  up  the  bed  of  the  river,  and  by  so 
doing  materially  increase  the  navigable  depth  and  also  lessen  the  dangers  to  float- 
ing craft  at  the  higher  stages  by  clearing  the  more  prominent  shore-bars.  Where  the 
water  was  too  deep  to  do  the  work  by  hand  a  crane-boat  and  deck-barges  were  em- 
ployed. All  material  removed  was  deposited  on  the  bank  slopes  at  a  height  suffl- 
eient  to  preclude  the  probability  of  ite  being  again  carried  into  the  stream  by  ice. 

The  working  parties  described  were  distributed  to  various  points  on  the  river  be- 
tween Pittsburgh  and  Hickory,  a  distance  of  160  miles. 

The  following  is  a  statement  of  the  work  done  on  the  various  seotious  of  the  river: 


^ 

Miles    from 
mouth  of  river. 

To- 

M  ilea  from 
month  of  riyer. 

II 

M  a 

r- 

1 
1 

II 

n 

Wrecks     re- 
moved. 

Remarks. 

HlekOTy 

160 
181 
841 

6U 
56 

46t 
35 
81 
30 

Sombgraaa  

Footer 

119| 

119 
70i 
67J 
461 
86 
30 

8,279 
9,649 
9,897 
7,371 
6,623 
7,419 
7,772 
*6,200 
7,439 

286 
18 
18 
81 
14 

161 
45 

•  •  •  • 

335 
848 

1,555 

•  •  •  • 

Party  No.  1,  J.  H.  Jones. 

■mi  Sandy 

Parker 

foreman. 
Party  No.  2,  J.  B.  Hatton, 

foreman. 
Party  No.  3.  S.  H.  Rich- 

Brady*sBend 

Mahoning 

Kittanning 

Clinton 

I>l«kM«'«  Fallt 

ardson,  foreman. 
Party  No.  4,  D.  G.  Foy, 

foreman. 
Party  No.  5,  H.  Crawford, 

foreman. 
Party  No.  6,  T.  J.  Hudson, 

foreman. 
Party  No.  7,  J.  P.  Hudson, 

foreman. 
Party  No.  8,  E.  E.  Shaw, 

foreman. 
Party  No.  9,  J.  M.  Hud- 
son, foreman. 

Tcnpleton 

Xittanning 

WbiiaSook 

Freeport ......... 

Scbcaley 

2,000 

«  ■  •  « 

1 
1 

Ftejjiutt 

Oarriaon  Ripple .. 

• 

3 

Totala   

70,649 

3,555 

« 

*  This  rock  consisted  of  the  old  aqueduct  piers,  which  were  removed  by  the  crane-boat. 

The  repairs  needed  to  the  dam  closing  the  left  chute  at  Nicholson  Island,  37  miles 
from  Pittebnrgh,  were  found  to  be  quite  extensive.  The  damage  to  this  work  was  first 
occasioned  by  the  superstructure  of  the  Emienton  Bridge,  53  miles  above  this  point, 
which,  having  been  carried  from  its  piers  during  the  spring  floods  of  1U83,  lodged  on 
this  dam,  where  it  finally  weot  to  pieces.  The  iron  work  of  the  bridge  made  a  uumber 
of  breaches  in  the  dam,  which  were  afterward  greatly  increased  by  water  and  ice. 

This  dam  has  been  placed  in  a  state  of  complete  repair  at  the  following  cost,  viz : 

COST  OF  RBPAIBS  OF  DAM  AT  NICHOLSON  ISLAND  IN  1684. 

80,596  feet  (B.M.^  timber $1,509  12 

2,919^  cubic  yarda  of  riprap  stone i 2,175  57 

meordsbmsh 78  65 

8.161  ponnds  bolts  and  spikes ••        179  36 

fierrices,  charged  on  pay-rolls 2,376  22 

6, 318  92 
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The  difficnlty  occasioned  by  low  bridges  does  much  to  preTent  a  mor^  nniversal 
appreciation  of  what  has  beeu  accomplished  on  this  river,  and  prevents  a  return  to- 
steam  navigation,  which  was  in  a  flourishing  condition  up  to  the  year  1867 ;  but,  owing 
to  the  erection  of  numerous  cheap  low  bridges,  navigation  is  now  almost  wholly  car- 
ried on  by  means  of  boats  propelled  by  horses. 

The  Allegheny  Valley  abounds  everywhere  with  evidences  of  latent  wealth,  yet  its- 
interests  have  been  so  neglected,  and  so  little  has  been  done  toward  the  improvement 
of  the  river,  that  all  its  commerce  has  hitherto  been  •confined  to  periods  of  bi^h 
water.  Under  these  circumstances  no  regular  or  systematic  collection  of  the  statis- 
tics of  its  struggling  trade  has  ever  been  attempted,  and  no  approximation  could  be 
relied  upon,  except  in  regard  to  the  extent  of  the  timber  trade,  hereinafter  referred 
to.  While  the  general  commerce  is  very  important,  and  evidently  of  considerable 
amount,  yet,  for  the  reasons  given,  it  is  so  desultory  in  character,  that  no  satisfactory 
exhibit  could  be  given .  without  a  thorough  personal  canvass,  which  would  requiid 
more  time  and  expense  than  can  be  spared  for  the  purpose. 

A  summary  of  the  disbursements  for  the  season's  work  is  as  follows,  viz : 

For  materials  and  implements 15,468  II 

For  labor 29. 1«5  51 

For  incidental  expenses - 549  76 

Total 35,183  38 

There  is  ranch  work  ;n  the  nature  of  the  removal  of  obstructions  yet  to  be  done,  but 
the  improvement  to  navigation  alreaiiy  accomplished  is  apparent  to  the  most  casual 
observer,  and  the  natural  featuresof  the  Allegheny  River,  together  with  its  boundless 
resources  of  irOn  ore,  coal,  sand,  and  limestone,  fire-clay,  timber,  oil,  and  natural  gaa 
will  now  compare  favorably  with  those  of  anv  other  stream  of  which  I  have  knowl* 
edge.  There  is,  perhaps,  no  other  river  in  this  country  so  susceptible  of  radical  im- 
provement as  the  Allegheny,  and  if  this  work  is  not  undertaken  by  the  General  Gov- 
ernment, I  am  firmly  impressed  with  the  belief  that  private  enterprise  will  soon  b» 
attracted  by  the  advantages  of  such  an  investment.  To  foster  this  spirit  of  develop- 
ment it  is  manifestly  the  interest  of  the  Government  to  carefully  consider  the  recom- 
mendations embodied  in  your  previons  reports  relative  to  the  construction  of  the  first 
lock  and  dam  at  Kerr's  Island.  (See  Keportsof  Chief  of  Engineers  for  1882  and  1883.) 
— A  special  examination  and  survey  of  the  proposed  location  of  this  dam  was  made 
during  the  month  of  October,  and  the  maps  of  the  same  have  been  placed  on  file  in 
your  office. 

Gas,  as  a  natural  concomitant  to  the  great  reservoirs  of  petroleum  or  rock  oil,  has 
been  at  all  times  enconnt'Cred  in  great  volumes  during  the  usual  explorations  for  oil. 
It  has  been  for  years  utilized  in  tne  oil  country  for  illuminating  and  all  beating  pur- 
poses. 

Comparatively  recent  discoveries  have  developed  in  many  places  in  the  Allegheny 
Valley  the  presence  of  strong  veins  of  this  natural  gas,  and  at  very  remote  distances 
from  any  oil-bearing  territory.  Several  large  corporations  have  laid  cast-iron  pipee 
of  from  8  inches  to  12  inches  diameter  in  the  bed  of  the  river,  and  crossing  it  at  sev- 
eral points,  to  convey  this  gas  to  the  various  industrial  establishments  of  Pittsburgh 
and  vicinity,  where  it  is  used  as  fuel.  These  lines  of  pipe  are  sometimes  laid  across 
ripples,  notably  at  the  head  of  Herr^s  Island,  known  as  Garrison  Ripples,  where  five 
separate  Hoes  cross  the  river  within  a  distance  of  1, 000  feet. 

This  pipe  is  usually  placed  on  the  bed  of  the  stream  without  protection,  except  in 
shallow  water,  where  it  is  placed  at  about  the  level  of  the  bed  of  the  river,  and  is 
held  in  place  by  iron  pickets  having  their  tops  fashioned  into  half  circles  which  clasp 
the  pipe  when  driven  down. 

Some  fears  have  been  expressed  by  navigators  of  injury  to  their  boats  by  these 
pickets.  I  know  of  but  one  instance  where  any  actual  injury  has  resulted.  An  investi- 
gation of  that  case  showed  that  the  damage  was  done  while  the  pipe  was  being  placed, 
and  before  the  pickets  were  entirely  driven  down.  Since  these  pipes  are  frequently  laid 
on  ripples,  where  the  current  is  naturally  strong^  it  appears  probable  that  the  water 
may  cause  a  scour  under  them  sufficient  to  permit  the  pipe  to  settle.  If  this  should 
happen,  the  iron  picket  left  standing  would  doubtless  prove  a  dangeroas  obstruction. 

The  companies  operating  these  lines  are,  I  believe,  all  organized  under  the  laws  of 
the  State  of  Pennsylvania,  and  a  list  of  them  may  be  found  with  the  secretary  of  that 
Commonwealth.  1  am  not  familiar  with  the  conditions  of  their  fVanchises  under  the 
State  law,  but  I  would  suggest  that  they  be  officially  notified  of  their  liability  in  thia 
matter  under  United  States  law. 

The  water  has  been  too  high  since  these  pipes  were  laid  to  fully  determine  whether 
they  constitute  a  nuisance,  and,  pending  such  an  examination,  no  further  recommen- 
dation seems  necessary. 

Some  early  and  decisive  steps  should  be  taken  to  restrict  the  work  of  sand-digging- 
in  the  river.    The  manner  in  which  this  is  now  being  done  is  absurd  and  an  outrage 
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to  public  righto.  They  anchor  thjBir  boats  wherever  they  please  and  proceed  with 
their  excavation,  screening  the  sand  into  flat-boats,  and  throwing  the  gravel  and 
bowlders  baick  into  the  river,  where  it  is  left  piled  up  in  huge  mounds,  which  consti- 
tute a  most  serious  obstruction  to  all  commerce. 

I  am  aware  that  the  rumedy  in  this  case  lies  in  an  action  at  law,  and  I  would  there- 
fore recommend  that  the  district  attorney  at  this  point  be  requested  to  extend  to  the 
engineer  in  charge  his  aid  in  abating  this  evil. 

The  statistics  of  but  one  branch  of  trade  show  the  enormous  aggregate  of  200,000,000 
feet  B.  M.  of  timber  annually  trausport'Cd  on  the  river.  The  harbor  for  the  greater 
part  of  this  product  is  above  Uerr's  Island,  and  within  a  few  miles  of  Pittsburgh,  where 
It  is  held  for  market,  and  the  loss  on  this  timber,  principally  from  sap-rot,  which  is 
•olely  due  to  the  meager  facilities  for  transportation  occasioned  by  uncertain  water, 
is  modestly  put  by  Messrs.  Stoner  and  McCiure,  of  Pittsburg,  prominent  timber  mill- 
men,  who  annually  cut  12,000,000  feet  of  this  timber,  at  10  per  cent,  of  the  whole 
amount  so  held.  Besides  this  important  item,  exhaustless  quantities  of  valuable  build- 
ing stone  can  be  found  on  this  river  within  a  very  moderate  distance  of  Pittsburgh.  At 
present  the  first  cost  of  all  building  stone  used  at  Pittsburgh  is  nearly  doubled  by  the 
cost  of  railroad  transportation,  and  it  is  estimated  that  at  least  10  per  cent,  of  the 
«ost  of  all  stone- work  in  the  vicinity  of  Pittsburgh  might  be  saved  simply  by  the  re- 
duction in  freights  which  would  result  from  this  one  improvement. 
Very  respectfully,  your  obedient  servant, 

I.  V.  Ho  AG,  Jr., 

ABsistant  Engineer, 

Col.  WiixiAM  E.  Merrill, 

United  Staiee  Engineen. 


CCS. 

ICE-HARBOR  AT  MOUTH  OF  MUSKINGUM  RIVER,  OHIO. 

Work  of  coDStractioii  was  resamed  pn  July  14  and  coDtinued  antil 
the  seasoQ  closed  at  the  end  of  November.  When  operations  were  be- 
gun the  most  difficult  and  dangerous  part  of  our  work  was  before  us — 
the  prolongation  of  the  lock  through  the  State  dam.  When  it  closed 
this  hazardous  enterprise  had  been  successfully  accomplished,  and  every- 
thing that  came  within  the  area  of  the  coii'er-dams  was  finished,  thus 
assuring  the  early  completion  of  the  ice-harbor.  Although  not  much 
more  than  half  the  structure  is  built,  the  work  may  be  said  to  be  two- 
thirds  completed,  as  the  portion  yet  unfinished  is  very  much  less  diffi- 
cult than  the  part  already  built.  The  present  condition  of  the  work  is 
shown  on  the  accompanying  drawing. 

To  complete  the  project  will  require  an  expenditure  of  $96,000,  as 
Bhown  in  detail  in  the  accompanying  report  of  Mr.  William  Weston,  the 
resident  engineer,  to  which  reference  is  made. 

There  have  been  expended  on  this  work  $199,145.37,  and  as  $96,000 
more  is  required,  of  which  $836.63  is  on  hand,  there  is  yet  $1)5,103.37  to 
be  appropriated.  The  total  cost  of  the  work,  will  therefore  be,  in  round 
numbers,  $296,000. 

The  estimated  cost  of  this  work,  as  given  in  my  annual  report  for 
1880,  is  $216,400.  The  increased  cost  over  the  estimate  is,  therefore, 
479,600,  or  37  per  cent.  This  increase  is  partly  due  to  the  fact  that 
the  work  proved  unexpectedly  difficult,  and  partly  to  the  small  appro- 
priations and  consequent  slowness  of  construction,  which  made  it 
frequently  necessary  to  build,  destroy,  and  rebuild  temporary  works  of 
protection  that  would  have  been  unnecessary  had  the  work  progressed 
more  rapidly.  At  the  close  of  each  season  it  was  necessary  to  leave  the 
8tate  dam  and  the  ac^acent  coffer-dams  in  such  a  condition  as  to  be 
safe  a^inst  floods  from  the  Muskingum.  Any  failure  in  this  respect 
would  have  caused  the  destruction  of  the  dam,  and  possibly  of  some  of 
the  neighboring  millsi  besides  wholly  stopping  navigation. 
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The  cost  of  keeping  down  the  water  in  the  coffer-dam  has  been  nu- 
nsnally  heaVy,  as  under  the  clay  we  found  a  bottom  of  quicksand,  and 
the  constant  head  of  20  feet  caused  an  inflow  that  required  the  constant 
running  of  two  10-inch  centrifugal  pumps. 

There  were  also  much  annoyance  and  expense  in  keeping  up  a  water- 
tight connection  with  the  State  dam,  and  after  the  floods  of  each  winter 
heavy  expenditures  were  required  on  all  temporary  structures,  and  es- 
pecially on  the  coffer-dam  below  the  State  dam,  which  was  exposed  tO' 
the  heavy  eddies  and  reactions  due  to  the  fall  of  12  feet. 

If  the  lock  could  have  been  built  as  locks  usually  are  built — before 
there  was  any  dam — the  work  could  have  been  completed  within  the 
estimate. 

The  following  contracts  for  materials  were  made  during  the  year: 

By  advertisement,  dated  August  2,  1884,  proposals  were  invited  for 
furnishing  timber  and  plank  for  use  in  constructing  lock  at  the  mouth 
of  the  Muskingum  Eiver,  Ohio. 

The  following  bids  were  received  and  opened  August  11, 1884 : 

Praposahforfumiahing  timber  and  plank. 


TSfo. 


1 
2 
3 
4 
6 
6 
7 
8 
9 


Bidden. 


Marietta  Chair  ComiMuiy*. . 

Dawea,Irith  itCo 

D.R.  Dann 

C.  A.  Miller 

N.W.  Tucker 

Aloook  A  Hayee 

Adam  Keiok 

F.  MoGirr 

Parkersbarg  Mill  Company 


86,150  feet  B.  M.  timber 
and  plank. 


Price  per  M. 


$16  00 
17  85 

17  90 

18  00 
18  60 
18  75 
ao  00 

21  00 

22  50 


Cost. 


$1. 878  40» 

1,587  78- 
1.542  08 
1, 550*70' 
1,503  7T 
1.615  81 
1.728  00 
1.800  15 
1,938  n 


^Accepted. 

C!on tract  was  awarded  to  the  Marietta  Chair  Company,  and  executed 
under  date  of  August  21, 1884. 

By  advertisement  dated  August  2, 1884,  proposals  were  invited  for 
furnishing  round  piles  for  use  in  constructing  lock  at  the  mouth  of  the 
Muskinguu)  Eiver,  Ohio. 

The  following  bids  were  received,  and  opened  on  August  11, 1884: 

PropoMls  for  fumUhing  round  piles. 


No. 

Bidders. 

10. 400  linear  feet 
of  round  piles. 

Price. 

Cost. 

1 

Dawes.  Irish  &  Co.* 

$0  12 
12 
13 
14 

144 

$1,248 
1.248 
1.352- 

2 

N.W.Tucker 

8 

Adam  Feick 

4 

Alcock  Sl  Hayes 

1,456 
1.508 

5 

Hammett.  Nonin  &  Co ^^  ^.^  .^ 

^Accepted.       * 

Contract  was  awarded  to  Dawes,  Irish  &  Co.,  and  executed  under 
date  of  August  22,  1884. 

The  annexed  report  of  the  resident  engineer  gives  the  year's  opera- 
tions in  detail. 
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ESTIMATE. 

It  is  essential  to  the  vigoroas  and  economical  prosecution  of  this  work 
that  the  entire  sum  required  for  completion  should  be  appropriated  in 
one  sam.  I  therefore  submit  an  estimate  of  $95,163.37  as  the  amount 
that  shoold  be  appropriated  in  the  next  river  and  harbor  act. 

Money  statement 

July  1,1884,  amoant  available |5,522  90 

Amoant  appropriated  by  act  approved  .^Jnly  5, 1884 50, 000  00 

65,522  90 
Jaly  1, 1885,  amount  expended  dnring  fiscal  year,  excluQiye  of 

oatotanding  liabilities  July  1, 1884 $54,557  73 

July  1,1885,  outstanding  liabilities 128  54 

54,686  27 

July  1,1885,  amount  available 836  63 

(Amount  (estimated)  required  for  completion  of  existing  project 95, 163  37 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    95, 163  37 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


bbpobt  of  mb.  wiujam  wsston,  assistant  xnoiinbsb. 

Ukitbd  Statbs  Enoikeer  Office, 

(Hnoinnati,  March  18,  1885. 

Coi/>insL :  I  have  the  honor  to  submit  the  following  report  of  operations  on  the  toe- 
harbor  at  the  mouth  of  the  Muskingum  Biver,  Ohio,  for  tne  past  working  season. 

PROGRESS  AND  CONDITION  OF  T^X  WORK. 

Active  operations  were  begun  July  14, 1884,  although  advantage  was  taken  of  the 
presence  of  the  Ohio  River  dredge-boats  at  Marietta  in  June  to  replace  material 
washed  oat  of  the  coffer-dam  during  the*  winter.  The  amount  of  gravel  dredged  and 
deposited  for  this  purpose,  was  3,670  cubic  yards.  This  left  the  coffer  in  good  condi- 
tion for  immediate  use. 

The  work  laid  out  for  the  season  was  that  of  building  the  middle  section  of  the  lock 
chamber,  or  that'  part  which  intersects  the  State  dam.  Previous  work  had  only 
broughi  the  new  structure  down  to  the  upper  face  of  the  dam.  It  was  now  proposed 
to  csrry  it  through  the  dam,  and  make  secure  connections  on  one  side  with  the  dam 
itself,  and  on  the  other  with  the  bank  of  the  new  excavation. 

When  once  the  main  dam  was  cut,  the  coffer-dam  alone  would  be  left  to  maintain 
the  water  in  the  pool.  As  there  was  a  head  of  12  feet  of  water  against  the  dam,  the 
work  would  be  liable  to  serious  damage  should  the  Muskingum  Biver  rise  above  its 
ordinary  summer  stage,  and  overflow  the  coffer. 

As  it  was  impracticable  to  avoid  this  rlMk,  and  as  it  must  be  carried  until  the  lock- 
walls  were  buitt  up  to  the  level  of  the  coffer,  or  until  the  season's  work  was  nearly 
done,  the  situation  demanded  that  the  work  should  be  pushed  along  as  fast  as  possi- 
ble. A  night  gang  was  orgautze<l,  and  operations  were  Kept  under  way  day  and  night 
till  the  end  of  September.  At  this  time  the  excavation  and  pile  driving  were  fin- 
ished, and  except  pumping,  night  work  was  discontinued,  it  being  impracticable  to 
lay  masonry  by  any  artificial  light. 

By  reason  of  continued  low  wat-er,  the  season  proved  a  favorable  one,  and  as  labor 
wa«  abundant,  and  no  delays  arose,  the  proposed  seatton's  work  was  practically  closed 
and  everything  made  safe  by  the  end  of  November,  and  before  any  considerable  rise 
bail  occurred  in  the  river. 

The  lock-walls  and  the  concrete  foundation  were  extended  to  a  point  75  feet  below 
the  crest  of  the  dam.  A  bulkhead  whH  was  built  between  the  laud  lock-wall  and 
the  bank,  connection  made  between  the  ont«r  lock-wall  and  the  State  dam,  and  a 
section  of  a  guard-crib  built  on  the  river  side  of  the  lock- wall  below  the  dam. 

to  addition  to  this,  300  cubic  yards  of  masonry,  laid  in  1881,  at  the  head  of  the 
land  lock- wall,  were  taken  down  and  recouHtructed  at  a  cost  of  $1,400.  This  extra 
work  was  made  necessary  by  a  general  op^uiig  of  joints  in  the  wall,  chargeable  en- 
tirely, an  Car  as  I  could  deteruiiue,  to  bad  cement.  The  wall  was  well  built  with 
mortar  mixed  in  the  proportion  of  one  volume  of  Buffalo  common  cement  to  two  of 
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river  ^iand.  In  places  the  cement  carried  only  one  and  one-half  times  its  volume  of 
Aaod.  Tests  of  mortar  mixed  in  the  proportion  of  one  of  this  cement  to  two  of  sand 
by  measure  gave  in  general  a  higher  tensile  strength  at  the  end  of  one  week  than 
similar  samples  of  other  common  cement  tested,  but  briquettes  of  neat  cement  usu- 
ally checked  or  cracked  and  fell  to  pieces  when  immersed  in  water.  The  cement  was 
used  on  the  strength  of  tests  made  with  mortar  mixed  in  the  sample  as  it  was  being 
mixed  and  used  on  the  wail.  The  results,  however,  proved  bad.  After  standing 
over  winter  the  joints  began  to  check  and  the  wall  to  break  up  in  a  serious  manner. 
Check- levels  were  run,  but  showed  no  settlement  in  the  foundation  of  the  walls.  The 
trouble  seems  due  to  a  slaking  of  lime  in  the  cement  or  to  some  similar- action,  which 
has  caused  an  increase  of  bulk  in  the  mortar. 

The  lower  portion  of  walls  laid  with  this  c^paent  are  yet  in  fair  condition,  although 
there  are  occasional  checks  in  joints,  and  when  under  water  pressure  there  is  some 
leakage.     The  head-piers  will  have  to  be  reset  in  part  or  throughout. 

Except  the  coplug  for  outside  wall  culvert  valves  and  maneuvering  machinery,  the 
upiier  half  of  the  lock  is  now  completed. 

The  annexed  sketch  shows  the  present  condition  of  the  work. 

DETAILS  OF  WORK  DONE  IN  1884. 

Amount  of  excavation cnbic  yards..  11,080 

Foundation-piles  driven number..        806 

Other  piles,  about do....        250 

Concrete  laid cubic  yards..     1,760 

Masonry  laid do....     3,095 

Masonry  taken  down  and  reset do 304 

Stone  cut square  feet  of  face..  13,260 

Special  stones  cut 170 

The  total  amonnt  of  concrete  laid,  as  measured  in  place,  was  1,760  cubic  yards.  For 
this  2,723  barrels  of  common  cement  were  used.  Assnming  each  barrel  of  cement  to 
«qual  3^^  cubic  feet,  the  following  figures  show  the  gross  amount  of  material  used  for 
concrete:  Cement,  336  cnbic  yards;  sand, 505;  fine  gravel,  575;  broken  stone,  1,455; 
total,  2,871  cubic  yards  of  raw  material  for  1,760  cubic  yards  of  concrete;  or,  163  parts 
of  the  ingredients  to  100  parts  of  the  manufactured  article.  This  mixture  is,  by  meas- 
ure, approximately,  12  parts  cement,  18  parts  sand,  20  parts  fine  gravel,  and  50  parts 
broken  stone. 

In  preparing  1,310  cubic  yards  of  stone  broken  to  pass  through  a  2-inch  ring,  the 
contructor  for  this  stone  stated  that  he  used  up  1,854  cubic  yards  of  riprap,  which  is 
at  the  rate  of  1.41  yards  of  riprap  to  produce  1  yard  of  macadam. 

The  total  masonry  laid  during  the  season  was  3,399  cubic  yards,  for  which  2,079 
barrels  of  common  cement  were  used.  Cement  used  per  cubic  yard  of  masonry  was, 
therefore,  0.61  barrels.     Mortar  mixed  one  of  cement  to  two  of  saud. 

Mortar  mixed  in  the  usual  proportions,  when  one  week  old,  gave  25  per  cent,  more 
tensile  strength  with  hill  sand  than  with  river  sand. 

Material  furniahed  by  contract  or  otherufine. 


Material. 


Dimension  stone  for  coping 

Riptap     

Bniken  stone 

Hivfr  sand 

Hill  sand  

Hirer  gravel  (nn washed) 

White-oak  piloM.  12  to  20  feet  long. 

Whlt^'-oak  timber  and  plank 

Cement,  delivered 

Wioiifrht-iron  bolts  and  straps . . . . 

Cast-iron  washers 

Coal  FiUsbur^b,  "steamboat". ... 
Goal,  Pittsbargb,  nat 


Unit  of  quantity . 


Cubic  yarda  ... 
do 


do.... 

do.... 

.do... 

do   ... 

Linear  feet 
Feet  B.  M  . 

Barrels 

Pounds .... 

do   ... 

Bushels  ... 
do.... 


Quantity. 

m 

181 

1,310 

565 

448 

685 

14,878 

90.914 

4,825 

17,160 

7,040 

18.685 

8.549 

Price  per 
nnit. 


$8  00 
64 

140 

78 

1  25 

70 

12 

*16  00 

25-2  00 

04 

OS 

05 

06* 


•Peril. 


ESTIMATE  TO  COBiPLETB  THE  WORK. 

The  cost  of  completing  the  work  is  estimated  as  follows: 

Coifer-dam  and  pumping $10,000 

Excavation 2,500 

Fonndation  piles  and  flooring 13,000 


t\ 
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Concrete |8,000 

Stone-cutting  and  maaonry 29,500- 

Lock-gates  aud  fixtures 6, 000 

Valves,  turbine,  and  machinery 10, 000' 

Crib- work,  bank- protection,  and  dredging 7, 000- 

Contingencies  and  engineering,  12  per  cent 10, 000 

Total 96,000 

Very  respectfully,  your  obedient  servant, 

William  Wkston, 

Ae9i9tant  Engineer. 
Col.  William  £.  Merrill, 

Corp9  of  Engineers. 


C  C  9. 


HARBOR  OF  REFUGE  NEAR  CINCINNATI,  OHIO. 

The  river  and  harbor  act,  approved  July  5, 1884,  appropriated  $17,000 
for  "improviug  harbor  of  refuge  near  Cincinnati,  completing  improve- 
ment." This  amount,  added  to  the  sum  of  $15,937  on  hand  at  the  close 
of  the  last  fiscal  year,  made  a  total  of  $32,937  for  this  work.  With  the 
approval  of  the  Chief  of  Engineers,  it  was  decided  to  expend  this  money 
in  building  a  third  dike  in  the  Ohio  liiver,  at  Four  Mile  Bar,  10  miles 
above  Cincinnati. 

Proposals  were  invited  for  this  work  by  advertisement,  dated  August 
27, 1884.  The  following  bids  were  received  and  opened  September  30^ 
1884: 

PropoeaU  for  dike  at  Four  Mile  Bar. 


Ko. 


Bidders. 


Materials  required. 


li 

O    . 


I- 


IS0 


II 


•        O 


II 


-0  eic) 


88 
>-§ 

Pu 

sl 


TotAL 


9 

4 

35 
22 
5 
8 
19 
21 

46 

44 

17 
41 
24 
11 
20 
23 
13 
10 
18 


*Wftre&  Pyle 

J.  J.  Shipman 

Wflliam  H.  Wheeler 

P.  H.  Kclley 

JohnB.  Holbrook 

I.V.  H<»g,Jr    

Jonte,  Barton  it  Crane 

H.  S.  Hopkins  ACo 

Carmedy  k,  Mapel 

C.  B.  Wllley 

B.G,  Hoston&Co 

P.  Kecdrick&Co  

L.  Hommedien  it  Bloom 

B.  8.  Howell 

Sheldon  S.  Baton 

M.  D.  Barked.  Co 

A.  J.  Jolley,  Sons  &  Co 

C.  J.  McDonald  &  Co 

A.  B.  Cole 


$18  45 

$16  45 

$17  45 

$0,83 

$0  04| 
0  OH 

$2  25 

19  00 

19  00 

19  00 

94 

2  50 

26  60 

25  00 

28  00 

94 

03 

1  60 

28  00 

22  00 

28  00 

1  10 

04 

1  60 

24  00 

23  00 

24  00 

1  10 

05 

2  50 

20  00 

15  00 

20  00 

1  50 

03 

2  00 

23  75 

23  75 

29  00 

1  20 

04 

600 

28  00 

27  00 

27  50 

1  17 

05 

3  25 

28  50 

28  50 

80  00 

1  20 

{  t07  > 
)  ♦06  $ 

I  75 

27  00 

22  00 

25  00 

1  50 

05 

1  60 

20  00 

29  00 

83  00 

1  86 

06 

2  50 

30  00 

29  50 

29  50 

1  45 

05 

2  25 

33  00 

83  00 

33  00 

1  50 

04 

4  00 

24  50 

23  00 

28  50 

1  9«i 

041 

1  25 

30  00 

26  00 

83  00 

2  00 

05 

2  00 

80  00 

28  00 

85  00 

2  00 

05 

2  00 

43  00 

89  00 

41  00 

2  65 

15 

8  00 

43  00 

27  00 

43  00 

2  87 

03i 

2  87 

27  49 

25  49 

25  49 

4  70 

aWf 

3  19 

$36, 542  8» 
40, 216  78 
44,329  42 
47, 926  97 
47.  855  80 
49. 752  64 
61, 214  87 
53,  870  01 

64,984  1» 

66, 556  17 
68, 646  02 
69,809  22 
64,000  28 
65, 702  78 
70,664  65 
71, 562  63 
92, 409  18 
94. 526  86 
125, 028  58 


1  Bolts. 


t  Spikes. 


*  InfonnaL 
Contract  awarded  to  John  J.  Shipman,  and  executed  ander  date  of  November  28, 
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Owing  to  the  late  date  at  which  the  contract  was  awarded  it  was  not 
practicable  to  procare  the  necessary  timber  in  1884,  and  nothing  was 
done  until  the  spring  of  1885.  Work  of  construction  was  begun  May 
19, 1885,  and  at  the  close  of  the  fiscal  year  the  shore  protection  about 
the  root  of  the  dike  was  finished,  and  the  crib- work  was  completed  and 
filled  with  stone  for  a  distance  of  450  feet.  The  total  length  of  the 
dike  is  to  be  2,500  feet. 

The  following  materials  were  expended  up  to  the  close  of  the  fiscal 
year : 

Oak  timber feetB.  M..  80,000 

Hemlock do 70,000 

Riprap-stone cubic  yards..     9,133.24 

Bolts  and  spikes pounds..  21,700 

Brush cords..        276 

Two  hundred  and  twenty-three  cubic  yards  of  earth  were  excavated 
to  secure  a  good  foundation  for  the  root  or  starting  point. 

ESTIMATE. 

As  the  prices  at  which  this  work  was  let  exceeded  those  on  which  the 
original  estimate  was  based,  as  is  shown  by  the  abstract  of  proposals,  and 
as  experience  acquired  during  the  present  season  shows  that  the  bar 
deepens  from  2  to  3  feet  in  front  of  the  advancing  dike,  an  additional 
appropriation  of  $15,000  will  be  required  to  complete  this  work. 

Money  statement 

July  1, 1884,  amount  available $15,937  00 

Amount  appropriated  by  act  approved  July  5|  1884 17,000  00 

32,937  00 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of    • 

outstanding  liabilities  July  1,  1884 $7,75:}  16 

July  1,  1885,  outstanding  liabilities 5,717  23 

13, 470  39 

July  1,  1885,  amount  available 19,466  61 

{Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    15, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


C  C  10. 


HABBOB  OF  REFUGE   AT   MOUTH   OF   GREAT   KANAWHA  RIVER.  WEST 

VIRGINIA. 

The  river  and  harbor  act  approved  July  5, 1884,  allotted  $15,000  for 
this  work,  of  which  $7,500  was  to  come  from  the  appropriation  for  the 
Great  Kanawha  Eiver  and  a  similar  amount  from  the  appropriation  for 
the  Ohio  River. 

It  was  decided  to  build  two  ice-piers  in  the  Great  Kanawha  Biver  at 
a  point  about  1|  miles  above  its  mouth,  the  piers  being  placed  on  oppo- 
site sides  of  the  river. 
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Acoordiugly  proposals  were  invited,  by  advertisement  dated  October 
23, 1884,  for  furnishing  material  and  constructing  the  piers.  The  fol- 
lowing bids  were  received  and  opened  on  December  8, 1884 : 

Propo$aU  for  y^-pierB  at  Point  Pleasant,  West  Virginia, 


1 
s 

4 

6 
T 
t 


Bidden. 


Porter,  Taoker  &  MiJuui 

C.  J.  McDonald 

Wjnne  Se.  Wishun 

I.  V.  Hoag,  Jr 

John  Morgan 

Raflher  St.  Grady 

B.  F.White  ASon* 

Cofrawft  Wilson 

Jolm  8.  Hogoe 


Material  required. 


Price  per  M 
feet  of  oak 
(204.472  feet 

B.  Ja..), 


$26  e6f 

23  00 
23  00 

31  00 

27  00 

28  00 
20  50 

32  SO 
40  00 


Price  per  en 

bic  yara  stone 

(2,4M  oabio 

yards). 


$0  73i 


26 
25 

50 
90 
76 
3  00 
8  00 
3  50 


1 
1 
1 
1 
2 


Price  per 
pound  arifb- 
bolte  (9,536 

pounds). 


$0  06 
03| 
04 
08 
06 
04 
04J 
04 
16 


Total  oott. 


17,762  M 
8, 144  U 
8,109  7» 
10,308  71 
10, 816  80 
12,048  IS 
13. 919  0& 
14, 484  73 
18, 810  2S 


*  Informal. 


Contract  was  awarded  to  Porter,  Tucker  &  Mahan,  and  executed  un- 
der date  of  February  23, 1885. 

These  ice-piers  will  have  a  base  of  46  feet  by  30  feet  and  a  top  of  22 
feet  by  30  feet.  The  dowir-stream  face  will  be  vertical  and  the  up- 
stream  face  will  have  a  slope  of  6  vertical  on  5  horizontal.  They  will 
be  bailt  to  a  total  height  of  33  feet  3  inches  above  low  water. 

Owing  to  the  lateness  of  the  season  work  was  not  begun  until  May  21^ 
1885.  At  the  close  of  the  fiscal  year  the  pier  on  the  north  side  of  the 
river  was  at  a  height  of  24  feet  3  inches  and  filled  with  stone;  the  one 
on  the  south  side  was  located  June  28  and  completed  to  a  height  of  15 
feet  3  inches. 

The  following  materials  were  expended  in  constrnction  up  to  the  close 
of  the  fiscal  year : 

Oak  timber feetB.M..  119.982 

Blpr»p-«tone cubic  yards..      1,601 

BoJU pounds..      5,500 

Money  statement 

Amonnt  appropriated  by  act  approTcd  July  5,  1884 $15,000  00 

Jaly  1,  1885,  aiiioant  expended  dnring^scal  year,  exclusive  of 

ontstanding  liabilities  Jnly  1, 1884 |2,643  52 

Jnlyl.  1885,  outstanding  liabilities ^ 2,275  06 

4, 918  58 

July  1,  1885,  amount  available ..••.. n 10,081  4S 
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CCii. 

PRELIMINARY  EXAMINATION  OF  SHAWNEETOWN  HARBOR  AND  LEVEE, 

ILLINOIS. 

United  States  ENisiNBER's  Office, 

Gincinnatij  OhiOj  October  14, 1884, 

General:  In  reply  to  so  much  of  Department  letter  of  July  31, 
1884,  as  assigns  to  my  charge  the  duty  of  making  an  examination  or 
survey  of '*Shawneetown  harbor  and  levee,  Illinois,"  I  would  respect- 
fully refer  to  my  report  on  this  subject,  with  map,  dated  May  17,  1884. 
Should  any  deficiencies  be  found  in  this  report  I  shall  be  happy  to  sup- 
ply them  to  the  best  of  my  ability. 

Eespect fully,  your  ol  edient  servant, 

Wm.  B.  Merrill, 
Lieutenant'  Colonel  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8,  A. 

[First  Indorsement.] 

Office  Chief  of  Engineers,  U.  S.  Army, 

October  21, 18S^. 

Kespectfully  returned  to  Lieut.  Col.  William  E.  Merrill,  Corps  of 
Engineers,  for  a  decided  affirmative  or  negative  opinion  (as  required 
by  the  last  river  and  harbor  act)  whether  the  within  lociility  is  "worthy 
of  improvement,"  and  the  cost  of  further  survey,  should  you  deem  such 
necessary  to  supply  any  information  in  addition  to  that  embraced  in 
your  report  of  May  17. 

John  G.  Parke, 
Acting  Chief  of  Engineers. 

[Second  Indonement.] 

United  States  Engineer  Office, 

Cincinnatij  October  31,  1884. 

Respectfully  returned  to  the  Chief 'of  Engineers. 

According  to  my  understanding  of  the  case,  the  people  of  Shawnee* 
town  wish  protection  from  such  floods  as  have  recently  overwhelmed 
them,  and  the  "harbor"  which  they  desire  is  such  an  elevation  of  the 
"levee"  as  wiU  permit  boats  to  laud  during  floods.  In  all  other  cases 
on  the  Ohio  Eiver  where  the  question  of  harbor  has  been  involved,  the 
desire  has  been  to  secure  a  greater  depth  in  low  water. 

What  is  wanted,  therefore,  at  Shawneetown  is  simply  a  levee  against 
floods.  If  it  is  the  intention  of  the  Government  to  build  levees  around 
towns  subject  to  inundation,  then  this  locality  is  decidedly  "worthy  of 
improvement."  If,  however,  the  question  turns  solely  on  the  wants  of 
commerce  on  the  Ohio  River,  I  am  under  the  necessity  of  stating  that 
the  interests  of  commerce  would  not  be  affected  by  the  construction  of 
a  levee  around  Shawneetown,  and,  therefore,  that  from  that  point  of 
view  the  harbor  is  not  "  worthy  of  improvement." 

A  high  levee  along  the  Shawneeto.wn  front  would  undoubtedly  enable 
boats  to  land  during  great  floods,  but  at  such  times  the  only  business 
done  on  the  Ohio  River  is  the  transport  of  supplies  to  inundated  towns, 
a  business  which  can  hardly  be  classed  as  commerce. 

No  further  examination  or  survey  is  necessary. 

Wm.  E.  Merrill, 
Lieut  Col.  of  Engineers. 
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C  Cl2. 

PRELIMINART  EXAMINATION  OF  NEW  ALBANY  HARBOR,  INDIANA,  AND 
THE  RIVER  AND  SHORES  ADJACENT  TO  SAID  HARBOR. 

United  States  Engineer  Office, 

Cincinnati,  OhiOy  October  14,  1884. 

General:  Id  accordance  with  instructions  contained  in  Department 
letter  of  July  31, 1884, 1  have  the  honor  to  submit  herewith  the  report 
of  Lieut.  Geo.  W.  Goethals,  Corps  of  En^neers,  on  the  preliminary  ex- 
amination of  ^'New  Albany  Harbor,  and  the  river  and  shores  adjacent 
to  said  harbor,  Indiana." 

So  far  as  I  can  learn,  the  result  which  it  is  desired  to  attain  at  this 
locality  is  the  protection  of  a  bank  which  is  being  washed  away  by  the 
current.  This  is  in  itself  a  laudable  object;  but  under  the  provisions 
of  the  river  and  harbor  act,  in  which  this  examination  is  ordered,  I 
consider  it  my  duty  to  base  my  opinion  as  to  whether  a  certain  locality 
is  worthy  of  improvement  upon  ''the  present  and  prospective  demands 
of  commerce";  and  since  it  is  evident  to  my  mind  that  the  commerce 
of  the  Ohio  River  has  no  interest  in  the  i)rotection  of  the  river  bank 
in  question,  I  feel  compelled  to  report  that,  from  a  commercial  stand- 
point, this  harbor  is  not  "worth}'  of  improvement." 

It  has  been  sugp:ested  that  there  is  a  probability  of  the  river  chang- 
ing its  channel,  and  making  a  cut-off  through  Middle  Creek.  I  cannot 
see  the  slightest  likelilioofl  of  such  a  change,  as  tlie  route  by  way  of 
Middle  Creek  is  as  long  as  the  present  channel,  and  there  is  therefore 
every  inducement  for  the  river  to  continue  through  the  present  open 
door  rather  than  to  batter  down  the  side  wall  to  make  a  new  channel^ 
neither  shorter  nor  straighter  than  that  in  which  it  now  flows. 
Respectfully,  your  obedient  servant, 

Wm.  B.  Merrill, 
Lieut,  Col.  of  Engineers, 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


report  of  lieutenant  gborob  w.  goethals,  corps  of  engineers. 

United  States  Engineer  Office, 

Cincinnati,  Ohio,  Ocioher  11,  1884. 

Sir:  I  have  the  honor  to  stibmit  the  following  report  on  the  preliminary  examina- 
tion made,  in  obedience  to  your  orders,  at  New  Albany,  Ind. 

Below  this  town  are  a  few  farms  on  the  bottom  lands,  which  are  composed  chieflj 
of  alloTial  deposits.  The  trouble  is  alou^;  the  river  bank,  and  arises  from  its  being 
washed  away  by  the  action  of  the  ciirront  when  the  water  is  high, 

Above  low  water  and  under  these  depoRits  Ih  a  stratum  of  slate  extending  from 
above  the  town  along  the  entire  distance  (about  three-quarters  of  a  mile)  where  ero- 
•ion  occnrSf  with  the  exception  of  a  few  handred  yards.  The  top  of  this  stratnm  ia 
from  8  to  10  feet  above  low  wat«r,  and  erosion  begius  at  this  level  and  continues 
thronghont  all  the  higher  stages,  the  worse  scour  occurring  when  the  w^atcr  is  about 
20  feet  high,  or  about  10  feet  above  the  slate;  from  this  point  to  the  top  the  banks 
rise  abruptly.  The  wash  extends  from  the  mouth  of  Falling  Run,  down  stream  for  a 
distance  of  about  three-quarters  of  a  mile,  and  has  been  going  on  for  the  past  ten  or 
twelve  years,  but  more  noticeably  within  the  last  three.  This  increase  has  been  at- 
tributed by  some  to  the  Portland  Dike,  and  they  claim  that  though  this  structure  has 
ttceomplished  the  object  for  which  it  was  built,  and  the  channel  never  was  so  good 
AS  it  is  now,  it  throws  the  current  with  much  more  violence  against  their  unprotected 
banks. 

When  the  river  is  high  enough  to  cover  the  bottom  lands,  it  is  stated  that  the  force 
•f  the  current  sweeps  over  these  lands  from  the  mouth  of  Falling  Run  to  Middle  Creek, 
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And  it  is  anticipated  that  in  time  tlie  soil  will  be  entirely  cat  away,  and  the  channel 
will  then  run  in  this  direction  instead  of  crossing  to  the  Kentucky  shore,  as  it  does 
now. 

What  the  farmers  ask  for  is  some  protection  from  erosion.    Commerce  is  not  inter- 
fered with  in  this  locality. 

Very  respectfuUyi  your.obedient  servant, 


Lieut.  Col.  W.  £.  Merrill, 

Corp8  of  Engineers^  U,  8.  A. 


Geo.  W.  Gobthals, 

First  Lieut,  of  Enginefr$. 


C  C  13. 

% 

PRELIMINARY  EXAMINATION  OF  HARBOR  AT  PADUCAH,  KENTUCKY. 

United  States  Engineer  Office, 

Cincinnati  J  OliiOj  October  14,  1884. 

.  General  :  In  accordance  with  instructions  contained  in  Department 
letter  of  July  31, 1884, 1  liave  tbe  honor  to  submit  herewith  the  report 
of  Lieut.  George  W.  Goetbals,  Corps  of  Engineers,  on  preliminary  ex- 
amination of  "  harbor  at  Paducah,  Ky.'' 

It  has  been  suggested  thjit  the  Ohio  may  cut  through  into  the  Ten- 
nessee at  the  "  Sand  Field,"  and  thus  lessen  the  protection  now  enjoyed 
at  Paducah  during  ice  floods.  It  does  not  seem  to  me  that  this  is  a 
serious  matter,  because  ice  floods  are  usually  shorn  of  much  of  their 
violence  before  they  reach  the  latitude  of  Paducah,  and  the  Ohio  al- 
ready has  free  access  to  the  Tennessee,  above  the  l^aducah  landing, 
through  the  chute  at  the  head  of  Tennessee  Island.  If  a  gap  were 
made  higher  up  the  Tennessee  it  might  not  change  the  present  com- 
parative security  from  ice  floods,  and  even  if  it  did  it  would  be  an  easy 
matter  for  boats  to  lie  up  in  the  Tennessee  at  some  point  above  the  sand 
field. 

It  will  be  observed  that  Lieutenant  Goethals  reports  that  the  wash- 
ing of  the  river  bank  at  Paducah  does  not  affect  commerce.    I  concur 
in  this  opinion,  and  have,  therefore,  to  report  that,  from  a  commercial 
standpoint,  this  harbor  is  not  worthy  of  improvement 
Respectfully,  your  obedient  servant, 

Wm.  E.  Merrill, 
Lieiit.  Col,  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U,  8,  A. 


report  of  lieutenant  george  w.  goethals,  corps  of  engineers. 

United  States  Engineer  Office, 

Cindnnatif  OhiOy  October  11, 1884. 

Sir:  I  have  the  honor  to  snbiuit  the  following  report  on  the  preliminary  examina- 
tion, made  in  obedience  to  your  orders,  at  Paducah,  Ky. : 

About  8  feet  above  low  water  the  river  bank  in  front  of  the  upper  part  of  this 
town,  on  the  Tennessee  River,  is  composed  of  a  Kort  of  quicksand,  which  being 
washed  out  by  the  cuiTent  leaves  the  upper  portion  of  the  bank  without  snpporl, 
oausinj;  it  to  cave  in.  About  half  a  mile  of  the  river  bank  is  acted  on  in  the  manner 
above  described.  This  scour  bus  been  continuing  for  some  years,  but  the  damage  has 
been  greatest  during  the  past  two  high  waters. 

About  half  a  mile  above  the  end  of  Point  Livingston  (a  narrow  strip  of  land  be- 
tween the  Ohio  and  the  Tennessee)  is  a  stretch  of  about  300  yards  of  sand,  known  as 
tbe  Sand  Field,  which  extends  from  the  Ohio  to  the  Tennessee.     When  tbe  water  is 
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high  and  tfais  Sand  Field  is  covered,  a  Btrong  current  rnns  across  from  the  |Obio, 
varying  in  velocity  with  the  relative  heights  of  the  two  riverb.  It  is  feared  by  some 
that  this  current  will  in  time  wear  this  field  away,  and  that  the  channel  will  run 
from  the  Ohio  into  the  Tennessee  at  this  point,  and  thns  destroy  the  natural  ice  har- 
hor  which  now  exists  at  Paducah.  The  top  of  this  field  is  now  about  20  feet  above 
low  water.  \^ 

The  citizens  Ask  for  some  protection  against  the  erosion  mentioned  in  the  first  par- 
agraph. 
The  interests  of  commerce  are  in  no  way  interfered  with  by  this  erosion. 
Very  respectfully,  your  obedient  servant, 

Geo.  W.  Goethals, 
First  Lieutenant  of  Engineers. 
Lieut.  Col.  Wm.  E.  Merrill, 

Corps  of  Engineers,  U,  S,  A. 


C  C  14. 

preliminary  examination  of  harbor  at  owensboro',  kentucky. 

United  States  Engineer  Office, 

Cincinnati^  OhiOj  October  14,  1884. 

General  :  In  accordance  with  instructions  contained  in  Department 
letter  of  July  31,  1884, 1  have  the  honor  to  submit  herewith  Ihe  report 
of  Lieut.  George  W.Goethals,  Corps  of  Engineers,  on  the  preliminary 
examination  of  "  Harbor  at  Owensboro',  Ky.'' 

The  unprotected  river  bank  at  this  town  is  crumbling  under  the  ac- 
tion of  the  current,  and  the  citizens  desire  to  have  it  protected  by  the 
General  Gov^ernment.  By  some  the  trash  is  attributed  to  the  Govern- 
ment dike  at  Puppy  Greek,  5  miles  above,  but  I  think  the  fact  that  the 
wash  occurs  at  high  water,  when  there  is  a  depth  of  from  30  to  40  feet 
on  the  Puppy  Creek  dike,  and  also  the  fact  that  washing  occurred  be- 
fore this  dike  was  built,  are  sufficient  to  satisfy  the  unprejudiced  mind 
that  the  dike  in  question  is  wholly  innocent  of  action  on  the  Owensboro' 
bank.  Lieutenant  Goethals  states  in  his  report  that  the  wash  of  this 
bank  has  no  injurious  effect  on  commerce,  and  I  concur  in  this  opinion. 

Inasmuch  as  I  am  required  by  law  to  judge  of  the  worthiness  of  a 
harbor  for  improvement  by  the  "  present  and  prospective  demands  of 
commerce,"  I  am  under  the  necessity  of  stating  that  the  harbor  at 
Owensboro',  Ky.,  is  not  "  worthy  of  improvement." 
Respectfully,  your  obedient  servant, 

Wm.  E.  Merrill, 
Lieut,  Col.  of  Engineers. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


report  of  lieutenant  george  w.  goethals.  corps  of  engineers. 

United  Statks  Engineer  Office. 

Cincinnati,  Ohio,  October  11,  1884. 

Sir:  I  have  the  honor  to  snhmit  the  following  report  on  the  preliminary  examina- 
tion, made  in  obe<Iience  to  your  ordei^s,  at  Owenslwro',  Ky. 

The  river  bank  in  front  of  the  town,  beginning  at  the  wharf  and  extending  np- 
siream  for  a  distance  of  about  6,000  feet,  is  composed  of  coarse  sand,  at  and  above 
low  water,  then  8  to  15  fe^t  of  blue  clay,  then  alternate  strata  of  sand  and  blue  clay 
to  the  top.  Prior  to  the  war  the  bank  was  protected  by  a  growth  of  willows  and 
eottonwoods,  bnt  when  these  were  cut  down  the  bank  was  left  exposed  and  erosion 
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began,  and  has  continned  ever  since ;  bat  tbe  rate  of  sooar  batt,  bowever,  greatly  in- 
creased during  tbe  last  two  bigb  waters.  Tbe  current  alone  does  but  little  damage, 
bnt  wbere  assisted  at  bigh  water  by  the  wash  of  the  waves,  caused  by  tbe  strong 
northwest  winds  which  prevail  in  this  locality,  it  washes  out  the  sand,  thus  leaving 
tbe  clay  without  support  and  causing  it  to  cave  in.  The  citizens  ask  for  some  pro- 
tection against  this  erosion. 

The  old  channel  between  Yellow  Bank  Island  and  the  sand-bar  below  town  is  now 
impassable,  and  the  bar  and  island  are  connected  by  a  ridge  of  sand,  and  tbe  present 
channel  is  down  the  Kentucky  shore.  It  is  claimed  that  tbe  sand-bar  is  gradually 
extending  down-stream  towards  the  Kentucky  shore,  but  I  could  not  learn  that  the 
channel  is  in  any  way  interfered  with,  for  as  this  bar  extends  the  Kentucky  shore  is 
cut  out,  so  that  the  channel  is  preserved.  In  addition  to  the  protection  named  in  tbe 
first  paragraph,  the  citizens  of  Owensboro'  ask  that  a  dike  be  bnilt  below  tbe  city 
so  as  to  remove  this  bar  and  preserve  their  shore  from  this  eroding  action. 

Commerce  is  not  interfered  with  in  this  locality. 
Very  respectfully,  your  obedient  servant, 

Qbo.  W.  Goethals, 
First  Lieutenant  of  Engineer§, 

Lieut.  Col.  Wm.  E.  Merrill, 

Coiys  of  Engineers^  U.  S,A, 


C  C  15. 

preliminary  examination  of  scioto  river,  ohio. 

United  States  Engineer  Office, 

Cincinnati,  Ohio,  October  14, 1884. 

General:  Iu  accordance  with  instructions  contained  in  Department 
letter  of  July  31,  1884,  I  have  the  honor  to  submit  herewith  the  rei>ort 
of  Lieut.  George  W.  Goethals,  Cdtps  of  Engineers,  on  the  preliminary 
examination  of  the  Scioto  River,  Ohio. 

The  citizens  of  Portsmouth,  Ohio,  desire  the  creation  of  an  iceharbor 
in  the  mouth  of  the  Scioto  lliver.  The  commerce  interested  in  the  pro- 
ject is  the  local  commerce  of  Portsmouth  and  all  the  transient  com- 
merce of  the  Upper  Ohio.  The  value  of  this  commerce  is  very  great, 
although  its  amount  cannot  be  definitely  stated. 

I  agree  with  the  conclusions  of  Lieutenant  Goethals,  and  I  have  there- 
fore to  report  that  this  harbor  is  "worthy  of  improvement."  The  cost 
of  making  the  necessary  survey  of  this  locality  is  estimated  at  $1,065. 

In  reporting  favorably  upon  this  project,  I  merely  indorse  it  as  justi- 
fying a  careful  survey  and  study,  even  though  the  result  may  ultimately 
show  the  scheme  to  be  impracticable. 

Respectfully,  your  obedient  servant, 

Wm.  E.  Merrill, 
Lieut  Col.  of  Engineers. 

Brig.  Gen.  John  Nev^ton, 

Chief  of  Engineer^,  U.  S.  A. 


report  of  lieutenant  oeorgb  w.  goethals,  corps  of  engineers. 

United  States  Engineer  Office, 

Cincinnati,  Ohio,  October  13,  1884. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  preliminary  examina- 
tion made,  in  obedience  to  your  orders,  at  Portsmouth,  Ohio. 

This  town  is  situated  at  the  mouth  of  the  Scioto  River,  on  tbe  right  bank  of  the 
Ohio,  and  it  claims  to  be  the  head  of  navigation  dnring  low  stages  of  water,  on  ao- 
count  of  Bonanza  Bar,  in  the  river  above.     During  the  winter  packets  and  barges 
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passing  ap-streaiu  and  encoaatering  ice,  must,  onless  they  are  able  to  reach  the 
mouth  of  the  Big  Sandy  or  the  Great  Kanawha,  return  to  Portsmouth,  where  they 
lie  up  until  the  ice  passes  out.  The  number  of  boats  remaining  for  the  winter  de- 
pends on  the  water  and  the  season.  The  ice  collects  in  the  bend  in  the  river  above, 
and  In  time  an  ice-dam  is  formed  across  the  Ohio,  which  gradually  raises  the  level  of 
tbt)  water  above  it  until  the  resistance  of  the  ice-dam  is  finally  overcome,  and  the 
whole  mass  is  pushed  down-stream.  When  it  reaches  the  mouth  of  the  Scioto  the 
oonslomeration  of  water  and  ice  rushes  up  this  stream  at  the  rate  of  from  7  to  10  mUes 
per  hour,  bearing  on  with  violence  such  barges  from  the  wharf  as  have  not  been  se- 
curely moored,  and  dashing  them  against  the  boats  lying  in  the  mouth  of  the  Scioto, 
to  the  serious  ipjury  of  both. 

The  damage  in  this  locality  caused  by  the  ice  averages  yearly  from  five  to  six 
thousand  dollars,  and  for  this  reason  an  ice-harbor  is  urgently  requested.  Such  a 
place  of  refuge  would  not  only  be  a  protection  to  the  commerce  of  Portsmouth,  but 
will  be  a  benefit  to  the  whole  commerce  of  the  Ohio. 

Two  methods  were  suggested  to  prevent  this  damage.  One  was  to  build  a  suitable 
basin  at  the  former  mouth  of  the  Scioto  River,  about  1^  miles  below  the  present  mouth, 
and  connect  it  with  the  Ohio  by  locks,  and  possibly  with  the  Scioto  by  canal.  There 
is  a  natural  depression  in  the  ground  adjacent  to  the  old  mouth,  which,  it  was  thought, 
might  be  used  for  the  basin.  There  is  water  in  the  old  bed  when  the  river  marks 
15  feet  at  Portsmouth.  The  second  method  proposed  was  to  build  a  dam  across  the 
Scioto  about  a  quarter  of  a  mile  above  its  mouth,  but  not  so  high  as  to  cause  the 
overflow  of  the  surrounding  lands ;  15  feet  was  suggested.  By  this  means  it  was 
thought  that  the  ice  coming  down  the  Scioto,  in  falling  over  the  dam,  would  be  bro- 
ken into  small  enough  pieces  to  cause  no  damage,  while  it  would  also  prevent  the 
strong  current  up-stream  above  referred  to  and  boats  could  lie  there  securely  all 
winter.  It  is  stated  thai  there  is  not  less  than  7  feet  of  water  in  the  mouth  of  ths 
Scioto  during  the  winter. 

As  the  whole  commerce  of  the  Ohio  will  be  benefited  by  an  ice  harbor  at  Ports- 
mouth, I  would  respectfully  report  that  in  my  judgment  the  mouth  of  the  Scioto  is 
worthy  of  improvement,  and  I  would  therefore  recommend  that  a  detailed  survey  bs 
made  of  the  land  adjacent  to  Portsmouth,  including  the  present  and  former  mouths 
of  the  Scioto. 

The  least  amount  of  money  necessary  to  make  this  survey  and  a  plot  of  the  same  is 
11,065. 

Very  resjiectfnlly,  your  obedient  servant, 

Geo.  W.  Goethals, 

First  Lieutenant  of  Engineers, 

Lient.  Col.  William  E.  Merrill, 

Carps  of  Engineers,  U,  S.  A, 


survey  op  scioto  river,  ohio. 

United  States  Engineer  Office, 
Cincinnati^  January  30,  1885. 

General:  I  have  the  honor  to  submit  the  foUowiD^  report  on  the 
"Scioto  River,  Ohio,"  as  required  by  the  river  and  harbor  act  of  Julj 
5, 1884. 

I  found,  on  inquiry,  that  the  object  sought  by  the  persons  at  whose 
instance  this  item  was  inserted  in  the  river  and  harbor  bill  was  the 
protection  of  the  river  commerce  of  Portsmouth  during  ice-floods,  and 
that  the  only  portion  of  the  Scioto  Eiver  which  needed  examination 
was  its  mouth.  The  survey  was,  therefore,  limited  to  the  present  and 
the  abandoned  mouths  of  the  Scioto  River  and  their  imme  liate  sur- 
Tonndings,  extending  about  2  miles  up  the  Scioto.  This  area  is  fuUj 
oovered  by  the  map*  which  accompanies  this  report. 

Before  discussing  in  detail  the  various  projects  which  have  been  sug- 
gested, it  is  necessary  to  explain  the  past  condition  of  affairs  at  this 
locality,  and  the  great  changes  which  have  been  effected  by  the  hand 
of  man. 

*  Omitted. 
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Prior  to  1830  the  Scioto  Eiver  emptied  iuto  the  Ohio  at  the  point 
now  known  as  the  ^'  old  month,"  and  there  was  deep  water  along  the 
whole  front  of  Portsmoath,  and  a«  far  down  as  the  old  mouth,  a  little 
more  than  a  mile  below  the  present  month. 

The  Ohio  Canal,  which  extends  from  Portsmouth  to  Cleveland,  con- 
necting the  Ohio  Biver  with  Lake  Erie,  was  opened  in  1832,  though  its 
connection  with  the  Ohio  was  then  unfinished.  It  had  been  the  origi- 
nal intention  to  build  locks  at  a  point  a  short  distance  below  the  pres- 
ent elbow-lock,  and  then  descend  northwardly  into  the  Scioto,  which, 
at  that  time,  ran  near  the  northern  side  of  the  present  lowest  level  of 
the  canal,  and  parallel  to  it.  A  dam  was  to  have  been  built  across  the 
Scioto  at  a  point  south  of  the  same  level,  and  the  canal  was  to  have 
terminated  in  the  pool  thus  created. 

Before  work  had  been  begun  on  the  connection  with  the  river  the 
idea  was  conceived  of  cutting  througji  the  neck  of  the  peninsula  sepa- 
rating the  lower  section  of  the  Scioto  from  the  Ohio,  and  this  cut  was 
made  in  1830.  During  the  winter  of  1830-'31  the  Scioto  poured  through 
the  cut,  speedily  adopting  it  as  its  mouth,  and  it  l*emains  as  such  to  the 
present  day. 

In  1834,  after  the  new  mouth  had  become  a  fixed  fact,  outlet  locks 
were  built  in  the  prolongation  of  the  lower  end  of  the  canal.  These 
locks  could  only  be  kept  open  by  coustant  removal  of  deposits :  but  dur- 
ing the  palmy  days  of  the  canal  the  revenues  were  ample,  and  the  con- 
nection with  the  Scioto  and  the  Ohio  was  kept  in  navigable  condition. 
When  railroads  were  generally  introduced  the  business  of  the  canal 
declined,  and,  finally,  the  revenues  bi^came  so  small  that  nothing  could 
be  spared  for  the  removal  of  deposits,  and  the  outlet  was  virtually  aban- 
doned. The  locks  and  channel  were  once  dredged  out  while  the  lessees 
were  in  possession  of  the  State  canals,  bnt  ultimately  the  effort  to  con- 
nect with  the  two  rivers  was  abandoned,  and  the  lower  locks  were  suf- 
fered to  fall  into  their  present  ruinous  condition.  It  is  now  proposed 
to  remove  the  "  elbow  ^  lock,  raise  the  level  below  it,  and  terminate  the 
canal  with  a  waste  weir,  finally  .^.bandoning  all  thought  of  a  connection 
with  the  Ohio. 

Should  the  proposed  ice-harbor  basin  be  built  the  canal  would  proba- 
bly be  extended  to  the  basin,  and  thus  a  connection  with  the  Ohio 
would  at  last  be  secured  by  the  route  which  should  have  been  adopted 
from  the  beginning. 

Before  the  cut  was  made  the  Scioto  was  very  tortuous  in  its  lower 
section,  and  there  was  good  water  for  some  distance  up  from  its  mouth. 
The  radical  change,  caused  by  the  cut,  was  followed  by  the  abandon- 
ment of  the  bend  north  of  the  canal,  and  by  a  general  straightening  of 
the  channel,  by  which  it  was  greatly  shortened,  while  at  the  same  time 
the  current  was  greatly  accelerated,  and  was  thus  given  a  greatly  in- 
creased capacity  for  scour.  The  exact  amount  of  this  shortening  I  can- 
not determine,  but  a  sketch  which  I  have  received  makes  it  a  trifle  less 
than  4  miles. 

From  the  above  it  is  clear  that  the  bar  now  obstructing  the  mouth  of 
the  Scioto  River  is  the  direct  consequence  of  a  man's  effort  to  improve  on 
nature;  and  it  is  also  clear  that  this  effort  has,  in  the  present  case, 
proved  a  lamentable  failure.  The  sudden  shortening  of  the  stream 
caused  a  violent  disturbance  of  its  regimen,  and  a  great  increase  in  the 
amount  of  sand  and  gravel  carried  along  in  the  shortened  section.  The 
earth  and  other  materials  which  sei)arHted  the  Scioto  from  the  Ohio 
were  violentl}^  thrust  into  the  latter,  and  to  this  mass  was  added  the 
additional  quantity  of  material  brought  down  by  the  Scioto  as  the  re- 
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salt  of  its  increased  current.  Tbe  continued  existence  of  this  bar  along 
a  concave  bank,  where  under  other  circumstances  there  would  have 
been  no  bar  and  where  none  existed  prior  to  the  creation  of  the  new 
mouth,  proves  that  more  drift  and  deposit  have  been  thrown  into  the 
Ohio  current  than  the  iatter  could  carry  away.  Appearances  indicate 
that  the  Scioto  has  not  yet  settled  down  into  a  regular  regimen,  but  re- 
plenishes the  bar  with  new  material  about  as  rapidly  as  the  Ohio  cuts 
it  down. 

With  every  passing  year  the  Scioto  should  regain  more  and  more  of 
its  lost  length,  and  its  current  should  lessen,  gradually  approximating 
to  the  normal  current  that  existed  before  the  river  was  so  greatly  short- 
ened. This  decrease  of  current  should  reduce  the  quantity  of  sand  and 
gravel  carried  into  the  Ohio,  and  the  operation  should  continue  until 
the  acceleration  due  to  the  shortening  had  disappeared  and  the  quan- 
tity of  sediment  thrust  out  by  the  river  had  fallen  to  what  it  was  before 
the  old  mouth  was  cut  off,  at  which  time  the  amount  did  not  exceed 
the  carrying  capacity  of  the  Ohio,  and  there  was  no  bar. 

On  the  other  hand,  the  natural  increase  in  the  area  of  cultivated  land 
in  the  valley  of  the  Scioto  may  have  so  increased  the  amount  of  sedi- 
ment carried  into  the  upper  sections  of  the  river,  and  thence  into  the 
lower  section  and  into  the  Ohio,  as  to  fully  compensate  for  the  dimin- 
ished force  of  the  cause  that  originally  created  the  bar. 

It  is  probable  that  the  facts  are  as  suggested  above,  and  that  this  bar 
will  not  change  materially,  at  least  for  many  years^  unless  some  outside 
power  is  invoked  to  assist  the  current  of  the  Ohio. 

I  am  satisfied  that  along  the  shore  of  the  Ohio,  below  the  mouth  of 
the  Scioto,  the  former  depth  could  be  restored  by  dredging  away  the 
bar  which  obstructs  the  mouth  of  the  latter.  It  would  not  be  necessary 
to  dig  away  all  of  this  bar,  as  the  current  of  the  Ohio  would  help  the 
work  materially  after  the  dredges  had  broken  up  the  nucleus  of  heavy 
material  around  which  the  lighter  stuff*  is  gathered.  It  is  not  to  be  ex- 
pected that  success  could  be  obtained  by  one  dredging,  but  the  opera- 
tion would  probably  require  repetition  in  constantly  diminishing  degree 
until  the  lower  section  of  the  Scioto  had  become  thoroughly  scoured 
out;  after  that  the  Ohio  would  probably  be  able  to  care  for  the  annual  * 
deposits.  There  seems  every  reason  to  believe  that  by  steady  work  the 
mouth  of  the  Scioto  could  be  permanently  deepened  and  made  acces- 
sible in  all  stages  of  the  Ohio. 

The  necessity  of  protection  for  river  craft  at  Portsmouth  is  due  to  the 
fact  that  the  Ohio  has  a  habit  of  gorging  along  the  river  front  until  the 
mass  of  ice  extends  to  the  bottom  of  the  river  and  becomes  a  veritable 
dam.  Ultimately,  of  course,  the  gradual  rise  of  the  waters  behind  this 
dam  (which  I  am  informed  sometimes  amounts  to  as  much  as  from  10 
to  16  leet  above  the  level  of  the  w^ater  below)  generates  enough  hydro- 
static head  to  break  the  dam,  and  then  a  huge  wave  of  water  and  ice 
rushes  past  the  city,  carrying  everything  before  it.  The  effect  of  this 
wave  is  thus  described  by  Capt.  E.  B.  Moore: 

When  the  gorge  moves  past  the  month  of  the  Scioto,  the  Ohio  flows  into  and  up  th* 
river  so  rapidly  as  to  make  it  almost  impossible  to  hold  boats  in  the  mouth  of  the 
river,  drawing  in  old  wrecks  and  everything  near  the  shore  with  such  force  as  to  en- 
danger I>oats  moored  there. 

This  action  lasts  until  the  force  of  the  wave  is  lost  by  the  filling  up 
of  the  basin. 

The  cause  of  all  the  danger  and  loss  at  Portsmouth  from  ice-gorges 
is  the  bar  in  the  Ohio  at  the  mouth  of  the  Scioto,     In  a  private  letter 
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Gapt.  E.  B.  Moore  gives  the  fc^lowing  description  of  the  action  of  this 
bar: 

The  river  here  does  not  gorge  nntil  it  gets  down  to  10  feet  or  less,  at  which  8t«^ 
the  bar  at  and  below  the  month  of  the  Scioto  River  projects  so  far  across  the  Ohio 
that  there  is  not  roam  for  the  large  cakes  of  ice  to  pass,  conseqnently  it  first  stops 
there,  then  the  ice  from  above  crowds  under  and  piles  upon  it,  gradually  building  it 
up  the  river,  until  the  pool  in  front  of  Portsmouth  seems  gorged  almost  to  the  bottom, 
forming  a  dam  that  raises  the  river  many  feet  above  its  natural  level  at  the  wharf 
And  for  miles  above.    The  river  never  gorges  near  here  except  at  the  Scioto  Bar. 

It  is  evident,  from  the  above  brief  description  of  the  action  of  the 
natural  forces  which  endanger  river  craft  at  Portsmouth  during  the 
winter  months,  that  the  removal  of  the  Scioto  Bar  is  a  necessity,  and  I 
therefore  recommend  that  this  be  the  first  work  undertaken  at  this 
locality. 

It  is  probable,  however,  that  the  removal  of  this  bar  would  not  of 
itself  give  all  the  necessary  relief,  and  therefore  I  will  now  take  up  and 
discuss  the  other  methods  that  have  been  suggested.  They  are  as  fol- 
lows: 

(1)  To  construct  a  basin  at  the  old  mouth  of  the  Scioto  River,  com- 
municating with  the  Ohio  by  one  or  more  locks. 

(2)  To  build  a  dam,  with  lock,  across  the  Scioto  River  near  its  mouth. 

(3)  To  erect  ice-piers  at  suitable  points  along  the  front  of  Portsmouth. 

(4)  To  erect  ice-piers  at  suitable  points  on  the  Kentucky  shore  oppo- 
site Portsmouth. 

*  BASIN  AT   OLD  MOUTH  OP  SCIOTO. 

The  distance  between  the  old  mouth  and  the  present  mouth  of  the  Scioto 
is  about  5,700  feet,  and  the  bar  which  obstructs  the  latter  extends  down 
the  Ohio  only  about  3,000  feet  of  this  distance.  There  is  good  water  in 
the  Ohio  at  the  old  mouth,  and  it  is  proposed  to  build  a  lock  at  this 
point,  and  lock  up  into  an  artificial  pool,  to  be  created  where  there 
is  now  a  crescent-shaped  pond  occupying  a  part  of  the  old  channel  of 
the  Scioto.  The  nearest  point  of  this  pond  is  1,400  feet  from  the  Ohio, 
and  its  surface  is  13  feet  above  low  water.  It  is  evident,  therefore,  that 
we  must  either  make  a  very  deep  and  expensive  excavation,  or  else 
must  keep  the  surface  of  the  basin  at  about  the  present  level  of  the 
water,  and  provide  a  lock  as  a  means  of  access.  A  low- water  entrance 
channel  and  basin  would  be  the  more  expensive  of  the  two  in  original 
cost  of  excavation  and  in  the  annual  cost  of  dredging.  As  a  proof  of  this 
we  need  only  refer  to  the  existing  condition  of  the  old  bed  of  the  river. 
When  the  river  left  this  bed  the  latter  was  rapidly  filled  by  sediment  to 
about  its  present  height ;  but  after  this  height  had  been  attained  annual 
floods  had  but  little  effect  on  raising  the  level. 

These  facts  seem  to  show  that  a  low- water  basin  and  entrance  would 
require  a  more  frequent  dredging  than  a  basin  and  entrance  at  a  higher 
level. 

A  basin  at  the  present  level  of  the  pond  would  require  a  Targe  and  ex- 
pensive lock,  whose  cost  would  nearly  make  up  for  the  differences  in  the 
cost  of  excavation  in  the  two  projects,  and  this  lock  would  require  as 
frequent  dredging  as  the  low-water  entrance-channel.  This  is  conclu- 
sively shown  by  experience  at  the  locks  of  the  Louisville  and  Portland 
Canal. 

As  the  majority  of  the  parties  in  interest  apparently  desire  a  baain 
above  low- water  level,  I  shall  confine  my  remarks  to  that  project. 

From  a  careful  study  of  the  letters  contained  in  tbe  pamphlet*  of  the 

•  Omitted. 
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Portsmoath  Ice-Harbor  Association,  of  which  a  copy  is  hereto  aunexed, 
I  find  that  the  average  of  the  various  areas  suggested  as  requisite  for 
the  basiu  is  20  acres,  which  area  would  give  suitable  accommodatiou 
for  twenty  steamboats  and  one  hundred  and  fifty  coal  barges,  with  an  al- 
lowance of  25  per  cent,  for  passage-way.  The  peculiar  shape  of  the  low 
area  to  be  utilized  makes  it  unadvisable  to  excavate  a  basin  with  a 
greater  width  than  400  feet.  An  area  of  400  by  2,200  feet  would  give  a 
little  more  than  the  required  20  acres;  but,  as  the  shape  of  the  old  bed 
necessitates  a  curved  basin,  I  have  thought  it  advisable  to  compensate 
for  thiscurvature  by  slightly  increasing  the  length  of  the  basin,  and  there- 
fore the  estimates  have  been  made  on  a  basin  400  feet  wide  and  2,500 
feet  long,  with  an  entrance  channel  connecting  the  basin  with  the  lock 
100  feet  wide  and  750  feet  long. 

The  total  amount  of  excavation  involved  in  this  part  of  the  project  is 
436,758  cubic  yards.  Assuming  an  average  cost  of  30  cents  per  cubio 
yard  for  both  wet  and  dry  excavation,  we  find  that  the  cost  of  this  item 
would  be  $131,027. 

The  banks  of  basin  and  entrance  would  require  paving  from  4  feet 
below  the  water-line  to  10  feet  above.  This  would  amount  to  22,400 
square  yards,  which,  at  $1.25  per  square  yard,  would  cost  about  $28,000. 

It  is  evident  that  the  lock  must  have  a  lift  of  13  feet,  and  it  must  be 
large  Enough  to  pass  the  largest  steamboat  that  will  ever  wish  to  enter, 
besides  being  at  least  able  to  take  in  a  first-class  tow  boat  and  two  barges. 
I  conclude,  therefore,  that  the  width  of  the  lock  should  be  at  least  56 
feet  and  the  available  length  at  least  360  feet.  Such  a  lock,  founded 
on  alluvial  deposits,  would  cost  about  $250,000. 

The  level  of  water  in  the  basin  would  have  to  be  kept  up  by  a  supply 
sufficient  to  meet  the  consumption  by  lockage,  evaporation,  and  leak- 
age. The  only  available  source  is  the  Ohio  Canal,  whose  surface  at  the 
elbow  is  17  feet  above  the  proposed  basin.  Should  the  latter  be  built, 
the  State  would  probably  connect  the  canal  with  the  basin,  and  turn 
all  the  canal  water  into  it  without  cost  to  the  owners  of  the  basin ;  other- 
wise, assuming  that  no  charge  were  made  for  the  water,  an  adequate 
oonuection,  consisting  of  a  pair  of  guard-gates  and  two  masonry  weirs, 
could  be  made  for  about  $5,000.. 

An  iron  highway  draw-bridge  for  the  river  road  could  be  built  at  the 
lock  for  about  $4,000, 

A  large  and  expensive  lock  cannot  be  abandoned  to  public  use,  but 
must  necessarily  have  at  least  one  lock-keeper;  and  it  is  also  necessary 
that  he  should  have  a  residence  in  the  vicinity  of  the  lock.  A  decent 
regard  for  health  and  comfort,  and  for  safety  in  high  floods,  requires 
that  the  main  floor  of  the  house  should  be  above  the  flood  line  of  1884. 
As  this  flood  line  at  the  old  mouth  of  the  Scioto  was  35  feet  above  the 
top  of  the  river  bank,  it  is  evident  that  the  foundations  of  this  house, 
which  should  be  of  masonry,  must  be  at  least  35  feet  high.  Under  such 
circumstances,  however  cheap  the  superstructure,  it  is  hardly  possible 
to  build  this  house  for  less  than  $6,000 ;  and  therefore  I  include  this 
sum  in  my  estimate. 

Summing  up  the  above  items,  we  find  the  total  cost  of  the  basin 
scheme  to  be  as  follows : 

Excavation |131,027 

Paving 2H,000 

Lock 250,000 

Water-supply 5,000 

Draw-bridge 4,000 

lioek-keeper'B  house 6,000 

Total ■ 424,027 
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S^In  addition  to  this  there  must  be  an  anuual  expenditure  for  the  serv- 
ices of  the  lock-keeper,  and  for  removing  the  deposits  in  the  lock,  which 
will  be  left  by  every  rise  in  the  river,  and  also  an  occasional  expendi- 
ture for  preserving  the  normal  depth  in  the  basin.  These  costs  would 
have  to  be  met  by  annual  appropriations  from  Congress,  as  the  board  of 
public  works  of  Ohioliave  insufficient  funds  to  maintain  even  a  narrow 
communication  for  canal-boats,  and  have  abandoned  the  effort. 

Besides  the  great  cost  of  this  project  and  the  annual  expenditure  re- 
quired for  keeping  it  in  working  order,  there  are  other  objections  to  it 
which  should  be  noted. 

(1)  If  the  Ohio  Canal  should  be  abandoned  by  the  State  (and  such 
abandonment  h'as  been  frequently  threatened),  the  proposed  ice-harbor 
would  perish  for  lack  of  water.  The  only  alternative  would  be  to  pur- 
chase the  lower  end  of  the  canal  and  keep  it  up  as  a  feeder. 

(2)  The  ice-harbor  and  its  lock  would  be  closed  by  ice  while  the  river 
was  still  in  navigable  condition.  In  the  absence  of  current,  it  would  be 
difficult  to  get  rid  of  this  ice,  and  it  might  be  impossible  on  this  account 
for  boats  to  get  into  the  harbor  at  the  very  time  when  it  was  needed. 

(3)  The  capacity  of  a  lock  is  limited,  and  three  lockages  an  hour  is 
about  its  maximum.  In  case  of  a  sudden  rush  for  the  harbor,  many 
boats  would  be  unable  to  get  into  it. 

(4)  In  a  closely-crowded  basin  the  danger  of  destruction  by  fire  would 
be  greatly  increased. 

For  these  reasons  I  cannot  recommend  the  construction  of  the  pro- 
posed ice-harbor. 

LOCK  AND  DAM  AT  MOUTH  OP  SCIOTO. 

I  have  no  information  as  to  whether  or  not  a  rock  bottom  is  within 
reach  at  the  mouth  of  the  Scioto,  but  1  am  under  the  impression  that 
rock  cannot  be  found  at  an  available  depth.  A  lock  to  meet  the  re- 
quirements of  the  case  should  have  the  same  capacity  as  the  proposed 
lock  at  the  old  mouth,  and  it  would  cost  about  the  same.  A  dam  with 
masonry  abutment  on  this  soil  would  cost  about  $50,000,  making  the 
total  cost  of  the  wprk  about  $300,000.  It  would,  of  course,  be  possible 
to  reduce  the  size  of  the  lock,  and  thus  reduce  cost,  but  a  small  lock 
could  not  pass  twenty  steamboats  and  one  hundred  and  fifty  coal  barges 
within  a  reasonable  time ;  and  in  order  to  make  a  fair  comparison  be- 
tween this  project  and  the  one  contemplating  a  basin  at  the  old  mouth, 
it  is  essential  that  the  inlet  locks  should  have  the  same  capacity.' 
'  In  this  project  the  difficulties  from  ice  would  be  much  reduced,  as  the 
pool  could  be  broken  up  by  boats,  and  the  ice  would  pass  over  the  dam. 

If,  however,  the  Scioto-  were  very  low,  the  depth  on  the  crest  of  the 
dam  might  be  too  little,  and  in  that  case  there  would  be  trouble.  In 
my  judgment  the  removal  of  the  Scioto  Bar  would  ultimately  deepen 
the  present  mouth,  and  thus  create  an  open  ice-harbor,  accessible  at  all 
times,  which  would  be  much  more  useful  than  the  proposed  artificial 
one.  For  this  reason,  and  on  account  of  its  great  cost  and  limited  use- 
fulness, I  cannot  recommend  this  project. 

ICE-PIERS  IN  POBTSMOXJTH  HABBOB. 

^  Structures  of  this  kind  are  the  means  generally  employed  to  secure 
protection  from  ice,  and  as  a  rule  they  have  proved  efficacious.  The 
objection  to  their  construction  by  the  United  States,  along  shores  that 
are  used  for  commercial  purposes,  is,  that  they  constitute  an  improve- 
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ment  of  private  property  at  Government  expense.  I  have  uniiormly 
taken  this  view  in  all  previous  reports  of  this  kind,  and  I  see  no  reason 
to  change  it  now.  I  think  it  would  be  advantageous  to  commerce  if 
owners  of  landings  along  the  front  of  Portsmouth  were  to  build  such 
piers  at  their  own  cost,  for  the  protection  of  river  craft  using  these  land- 
ings; but  1  do  not  think  that  they  should  be  built  by  the  United  States. 

lOE-PIEBS  OPPOSITE  PORTSMOUTH. 

The  Kentucky  shore  opposite  Portsmouth  affords  favorable  sites  for 
ice-piers,  and  it  is  believed  that  ice-harbors  created  on  this  shore  by 
such  piers  would  present  many  advantages  over  any  of  the  projects 
hitherto  discussed.  They  would  be  readily  accessible  as  soon  as  the  ice 
became  threatening;  all  of  them  could  be  occupied  at  once  with  the 
minimum  loss  of  time;  there  would  be  no  expense  of  maintenance,  ex- 
oept  occasional  repairs ;  there  would  be  no  unusual  risk  of  lire,  and 
these  harbors  would  occupy  ground  not  used  for  wharf  purposes. 
Of  the  four  projects  discussed  this  is  the  one  which  I  would  recommend. 
Each  ice-harbor  would  be  formed  by  two  ice-piers  with  an  opening  be- 
tween them.  Three  pairs  of  such  piers  would  probably  suffice  for  the 
present. 

I  estimate  that  each  pair  of  piers  would  cost  $9,000,  and  that  the 
total  cost  would  be  $27,000. 

I  would  also  recommend  an  appropriation  of  $20,000  for  dredging  off 
the  bar  at  the  mouth  of  the  Scioto. 

The  total  estimate  is  therefore  as  follows: 

For  six  ice-piers (27,000 

For  dredging 20,000 

Total 47,000 

Bespectfully  submitted. 

Wm.  E.  Merrill, 
Lieut,  Col.  Engineers. 
Brig.  Gen.  John  Nbvtton, 

Chief  of  Engineers^  U.  8.  A. 


C  C  i6. 

PRELIMINART  EXAMINATION  OF  LAWRENCEBURG  KARBOR,  INDIANA. 

United  States  Engineer  Office, 

Cincinnatij  OhiOj  October  7, 1884. 

Osnbral:  In  accordance  with  instructions  contained  in  Department 
letter  of  July  31, 1884, 1  have  the  honor  to  submit  the  following  report 
on  the  preliminary  examination  of  "  Lawrenceburg  Harbor,  Indiana.'^ 

Lawrenceburg  is  situated  at  the  mouth  of  the  Great  Miami,  and  I  am 
informed  that  the  object  of  this  survey  is  to  devise  some  plan  for  im- 
proving the  low- water  depth  in  the  Ohio,  and  at  the  same  time  to  dis- 
cuss the  effects  of  the  recent  great  floods  on  the  channel  of  the  Ohio  in 
this  vicinity. 

This  survey  should  extend  over  a  distance  of  5  miles  of  the  Ohio  and 
2  miles  of  the  Great  Miami,  and  its  cost,  including  project,  estimate 
for  improvement,  and  necessary  information,  will  be  about  $1,000. 

The  commerce  interested  in  this  improvement  is  the  greater  portion 
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of  the  commerce  of  the  Ohio  River,  and  I  would  respectfally  refer  to 
my  last  aunual  report  for  Buch  statistics  as  were  attaiuable  regarding 
the  same. 
The  locality  is  worthy  of  improvement. 
Respectfully,  your  obedient  servant, 

Wm.  B.  Merrill, 
Brig.  Gen.  John  Newton,  Lieut.  Col.  of  Engineers. 

Chief  of  Engineers^  U.  8.  A. 


SURVEY  of  LAWRENCEBURG  HARBOR,  INDIANA. 

United  States  Engineer  Office, 

Cincinnati^  OhiOy  January  20,  1885. 

General:  Theriver  and  harbor  act  approved  July  6,  1884,  among 
other  surveys  and  examinations,  orders  one  of  "  i-awrenceburg  Harbor, 
Indiana." 

I  have  received  no  official  instructions  as  to  the  precise  points  to  be 
developed  by  this  survey,  but  the  memorial*  of  the  manufacturers  and 
shippers  of  Lawrenceburg,  hereto  annexed,  states  that  recent  floods 
have  greatly  injured  their  harbor,  and  calls  upon  the  United  States  to 
intervene  for  the  following  reasons: 

(1)  The  February  floods  of  the  last  three  years  show  that  new  hygro- 
metric  conditions  prevail  in  the  Ohio  Valley,  Indicating  a  return  to  the 
excessive  rainfalls  of  prehistoric  times. 

(2)  The  Ohio  River  once  followed  tbe  bed  of  Tanner's  Creek,  crossed 
its  present  bed  near  Petersburg,  and  passed  through  a  slougl}  running 
nearly  south  across  the  Kentucky  Bottoms  at  a  point  about  1  mile  east 
of  Aurora. 

(3)  The  shoaling  of  Lawrenceburg  Harbor  is  due  to  these  floods,  and 
measures  should  be  taken  to  prevent  it.  Moreover,  the  flood  currents 
show  a  tendency  to  cut  through  between  Lawrenceburg  and  Newtown, 
and  if  this  should  actually  occur  the  navigation  of  the  Ohio  Eiver  at 
this  locality  would  be  more  obstructed  than  it  is  at  present. 

In  reply  to  the  above  I  would  sta-te  that  the' great  gravel- bed  of  the 
Ohio  Valley,  locally  known  as  the  *'  second  bank,"  must  have  been  de- 
posited when  the  river  surface  was  habitually  higher  than  tho  present 
level  of  the  top  of  this  bank.  At  Cincinnati  the  great  flood  of  1884 
lacked  40  feet  of  coming  up  to  the  top  of  this  bank,  and  hence  this  flood 
must  have  been  more  than  40  feet  below  the  prehistoric  floods  which 
deposited  these  banks.  The  amount  of  water  that  would  have  been  re- 
quired to  raise  the  flood  level  of  1884  40  feet  higher  is  so  enormous  that 
I  am  forced  to  conclude  that,  although  we  may,  from  time  to  time,  be  sub- 
ject to  inundations,  some  of  \vhich  may  even  exceed  the  hitherto  un- 
precedented flood  of  1884,  there  is  yet  no  present  indication  of  a  return 
to  anything  like  the  excessive  rainfall  and  floods  which  prevailed  dur- 
ing the  deposit  of  the  high  gravel  banks  of  the  Ohio  Valley. 

To  the  assertion  that  the  channel  of  the  Ohio  River  once  followed 
Tanner's  Creek  and  the  slough  on  the  Kentucky  shore,  1  can  only 
answer  that  I  cannot  see  any  evidence  in  its  favor.  The  slough  below 
Petersburg  is  from  200  to  400  feet  wide,  and  had  only  about  10  feet  of 
water  in  it  during  the  great  flood  of  1884.  As  there  was  at  this  time  10 
feet  of  water  on  the  highest  part  of  Lawrenceburg  (excluding  Newtown), 
it  is  evident  that  any  conclusion  from  present  conditions  that  the  old 
channel  of  the  Ohio  once  occupied  the  site  of  the  slough  would  neces- 
sitate the  same  conclusion  as  to  the  site  of  Lawrenceburg.    If,  there- 

*"  Omitted ;  prioted  in  Hooae  £x.  Doo.  No.  154,  Forty-eighth  Congreds,  second  session. 
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fore,  "we  conclude  that  prehistoric  conditions  are  likely  to  return,  we 
must  also  conclude  that  it  will  be  necessary  to  abandon  the  site  of  the 
town,  as  it  would  manifestly  be  hopeless  to  attempt  to  levee  it  against 
prehistoric  floods. 

'  It  is  a  well-known  law  of  hydraulics  that  as  a  river  increases  in  size 
it  ignores  the  bends  and  curves  of  low  water,  and  with  each  increment 
of  supply  it  loses  more  and  more  of  its  curvature,  swinging  with  grand 
sweeps  from  one  bend  to  the  next.  As  it  rises  over  its  banks  the  in- 
fluence of  the  latter  disappears,  and  the  current  still  further  straightens 
itself  by  cutting  across  points.  This  is  doubtless  the  cause  of  the  ex- 
istence of  the  high-water  slough  below  Petersburg.  The  slough,  or  low 
valley,  between  Lawrenceburg  and  Newtown  is  due  to  the  fact  that  when 
the  Ohio  is  in  flood  it  drives  back  the  water  of  the  Great  Miami  from 
its  present  mouth  and  compels  the  latter  to  discharge  between  Law- 
renceburg and  Newtown,  thus  creating  a  temporary  high-water  channel 
through  this  interval. 

Such  high-water  channels  are  very  common  on  the  Mississipjfu,  where 
the  softness  of  the  soil  permits  the  stream  to  develop  to  their  utmost 
limits  the  normal  results  of  floods,  and  yet  these  sloughs  never  become 
the  main  channel,  notwithstanding  the  fact  that  they  are  usually  shorter 
than  the  channel.  When  the  flood  subsides,  the  sloughs  are  found  to 
be  either  unchanged  or  else  reduced  in  size  by  sediment  and  drift.  Long 
ages  before  the  settlement  of  Lawrenceburg  the  slough  between  it  and 
Newtown  had  taken  its  present  width  and  depth,  its  size  and  shape  being 
the  resultant  of  all  the  forces,  both  of  scour  and  deposit,  which  habit- 
ually act  upon  it.  Unless  there  should,  in  the  future,  be  a  marked 
change  in  the  regimen  of  the  two  rivers  which  have  created  this  slough, 
there  is  little  likelihood  of  a  change  in  its  dimensions. 

As  the  town  of  Lawrenceburg  grows  in  size  and  the  houses  increase 
in  number  there  will  be  less  and  less  room  at  this  point  for  the  discharge 
of  the  Great  Miami  water  during  floods  in  the  Ohio,  and  the  current 
through  the  slough  would  naturally  increase  in  velocity,  and  increased 
velocity  means  increased  capacity  for  enlarging  its  cliannel  by  scour. 
But  it  must  not  be  overlooked  that  as  the  town  grows  in  size,  so  will 
also  grow  the  necessity  for  embankments  across  this  slough.  These 
embankments  will  do  more  to  check  the  flow  than  the  increase  of  build- 
ings in  the  town  will  do  to  accelerate  it.  The  current  over  these  em- 
bankments, whenever  they  ate  overtopped,  will  be  swift,  as  was  the 
case  last  February,  but  the  total  flow  through  the  slough  must  neces- 
sarily be  lessened,  and  therefore  there  should  be  no  tendency  to  scour. 
I  examined  this  ground  very  carefully  after  the  flood  of  1884  had  sub- 
sided, and,  while  I  found  that  both  of  the  railroad  embankments  had 
been  broken,  and  that  the  upper  causeway  had  been  severely  washed, 
I  failed  to  see  any  indication  that  the  slough  itself  was  either  widening 
or  deepening. 

The  map  accompanying  this  report  shows  that  in  great  floods  the 
river  above  Lawrenceburg  is  about  2^  miles  wide,  while  it  is  only  IJ 
miles  between  flood  lines  at  Lawrenceburg,  and  much  of  this  distance 
is  obstructed  by  buildings. 

Were  the  town  of  Lawrenceburg  surrounded  by  an  insubmersible 
levee,  the  space  for  the  passage  of  floods  would  be  reduced  to  1,700 
feet,  as  the  hills  on  the  Kentuckv  shore  come  down  to  the  river  bank. 
Such  a  contraction  would  undoubtedly  increase  the  river  current  and 
bring  a  heavy  pressure  against  levees  that  might  be  built;  but,  on  the 
other  hand,  it  is  undoubtedly  possible  to  build  levees  which  would  resist 
these  forces;  it  is  merely  a  question  of  cost. 

116  £ 
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These  physical  conditions  show  very  forcibly  why  Lawrenceburg  suf- 
fers so  much  from  inundation,  and  why  the  currents  through  the  streets 
are  so  much  fiercer  than  elsewhere. 

At  Aurora,  4  miles  below  Lawrenceburg,  the  flood  width  of  the  river 
(excluding  the  slough  on  the  Kentucky  side)  was  2,900  feet;  a  quarter 
of  a  mile  below  Aurora  the  flood  width  was  exactly  half  a  mile. 

The  harbor  of  Lawrenceburg  is  undoubtedly  in  need  of  improvementi 
but  the  shoalness  of  the  water  cannot  be  wholly  due  to  the  floods  of 
1883  and  1884,  as  I  have  personally  known  this  locality  as  a  shallow 
place  in  low  water  ever  since  I  took  charge  of  the  improvement  of  the 
Ohio  Kiver,  in  1870 ;  and  while  it  may  have  been  more  shallow  than  usual 
in  1884,  the  flood  can  only  be  held  responsible  for  aggravating  a  condi- 
tion which  was  bad  when  it  arrived. 

After  a  careful  study  of  the  situation,  I  aji  of  the  opinion  that  the 
chief  cause  of  the  shallow  water  at  Lawrenceburg  is  the  huge  bar  at  the 
mouth  of  the  Great  Miami,  IJ  miles  above  the  town.  If  this  bar  did  not 
exist  there  would  probably  be  deep  water  along  the  Lawrenceburg  front, 
as  the  town  is  situated  on  the  concave  bank  of  the  river.  The  unusual 
shoalness  observed  during  the  low  water  of  188 IL  is  coincident  with  an 
unusual  protrusion  of  this  bar. 

It  is,  therefore,  my  conclusion  that  the  first  step  to  be  taken  in  the 
improvement  of  Lawrenceburg  Harbor  is  to  remove  the  projecting  bar 
at  the  mouth  of  the  Great  Miami,  and  give  the  current  of  the  Ohio  a  free 
sweep  along  the  front  of  Lawrenceburg.  It  is  possible  that  after  this 
bar  is  removed  there  may  yet  remain  other  work  to  be  done  before  the 
low- water  depth  in  front  of  the  town  will  be  satisfactory ;  but  as  the  re- 
moval of  this  bar  is  clearly  imperative,  it  seems  judicious  to  limit  our 
present  efforts  to  what  is  certain,  and  to  await  its  results  beford  plan- 
ning any  additional  works. 

It  is  impossible  to  make  a  close  estimate  of  the  cost  of  this  work,  as 
the  bar  varies  in  size  from  year  to  year,  and  the  amount  of  aid  that  will 
be  given  by  the  current  is  uncertain.  I  therefore  submit  an  approxi- 
mate estimate  of  $20,000. 

Our  surveys  show  that  the  harbor  of  Aurora  is  in  good  condition,  and 
apparently  needs  no  work.  I  would  recommend  that  the  owners  of  the 
land  on  the  Kentucky  point  below  Petersburg,  on  which  is  found  the 
high- water  chute,  keep  this  chute  filled  with  growing  trees  and  bushes, 
so  as  to  protect  the  soil  and  catch  sediment  during  floods.  If  this  pre- 
caution be  taken  there  is  no  danger  of  the  chute  either  deepening  or 
widening.  There  is,  in  my  judgment,  no  present  need  for  the  interven- 
tion of  the  United  States. 

In  the  above  report  I  have  made  no  estimate  of  the  cost  of  building 
a  levee  around  Lawrenceburg,  for  the  reason  that  in  my  opinion  the 
construction  of  such  a  levee  would  not  improve  the  navigation  of  the 
Ohio  River.  The  town  is  greatly  in  need  of  protection  of  some  kind 
against  floods,  and  if  the  Government  contemplates  erecting  levees 
around  towns  liable  to  inundation,  I  know  of  no  case  more  deserving  of 
such  protection ;  but  as  I  understand  my  present  instructions,  I  con- 
sider it  my  duty  to  report  on  all  projects  from  the  single  standpoint  of 
the  interests  of  navigation  ;  and  I  am  reluctantly  compelled  to  express 
the  opinion  that  the  interests  of  navigation  are  not  concerned  in  the 
protection  of  Lawrenceburg  from  floods. 

Respectfully,  your  obedient  servant, 

Wm.  E.  Mebbill, 

Brig.  Gen.  John  Newton,  Lieut  Ool.  of  Engineers. 

Chief  of  Engineers^  U.  S.  A, 
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C  C  17. 

preliminary  examination  of  the  bar  in  the  ohio  river  oppo- 
site the  mouth  of  the  licking  river.  kentucky. 

United  States  Engineer  Office, 

Cincinnati^  Ohio,  October  7,  1884. 

General  :  I  have  the  honor  to  sabmit  the  folio wiug  report  upon  the 
preliiQinary  examiDatioD  of  "  the  bar  in  the  Ohio  Eiver  opposite  the 
mouth  of  the  Licking  Kiver,  to  determine  the  cost  and  practicability  of 
removing  or  making  a  navigable  channel  through  the  same."    •    •    • 

The  lower  3  miles  of  the  Licking  Eiver  is  really  a  part  of  the  harbor 
of  Cincinnati,  and  it  is  important  to  the  whole  commerce  of  that  city^ 
that  access-to  this  river  should  be  unobstructed  at  all  stages.  It  is  now 
impossible  for  boats  to  enter  the  Licking  during  low  water,  on  account 
of  a  rock-bar,  a  large  portion  of  which  becomes  dry  in  extreme  low 
water.  For  the  amount  of  the  commerce  of  this  port  which  is  inter- 
ested in  this  improvement  I  would  respectfully  refer  to  my  last  annual 
report. 

I  have,  therefore,  to  report  that  this  locality  is  worthy  of  improve- 
ment, and  I  would  submit  an  estimate  of  $300  as  the  least  sum  which 
will  enable  me  to  make  the  survey  contemplated  by  the  river  and  harbor 
act,  including  the  project,  the  estimate  for  improvement,  and  the  infor- 
mation required  to  be  furnished. 

Riespectfully,  your  obedient  servant, 

Wm.  E.  Merrill, 

Lieut  CoL  of  Engineers. 

Brig.  (Jen.  John  Newton, 

Chief  of  Engineers^  U,  8.  A. 


SURVEY  OF  the  .BAR  IN  THE  OHIO  RIVER  OPPOSITE  THE  MOUTH  OP 

the  liokino  river,  kentucky. 

United  States  Engineer  Office, 

Cincinnati,  Ohio,  February  7, 1886. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the 
bar  in  the  Ohio  Eiver  at  the  mouth  of  the  Licking. 

The  river  and  harbor  act  of  July  5, 1884,  ordered  this  survey  in  the 
following  language : 

For  examination  and  survey  of  the  bar  in  tlie  Ohio  River  opposite  the  month  of  the 
Licking  River,  to  determine  the  cost  and  practicability  of  removing  or  making  a  nav- 
igable channel  through  the  same :  and  the  engineer  in  charge  shalfreport  whether  it 
is  practicable  to  connect  the  navigation  of  the  Licking  River  with  the  Ohio  River  with- 
out the  removal  of  the  said  bar,  or  making  a  channel  through  the  same. 

In  the  paragraph  just  quoted  three  questions  are  involved,  which  will 
be  discussed  in  their  order : 

1.  The  practicability  of  removing  the  bar  in  question,  or  of  making  a 
channel  through  it. 

In  reply  I  would  state  that  the  bar  that  obstructs  the  mouth  of  the 
Licking  extends  up-stream  to  York  street  in  Newport,  and  its  down- 
stream point  is  at  the  southern  pier  of  the  Covington  and  Cincinnati 
Suspension  Bridge.  It  consists  of  limestone  rock  in  situ,  covered  in  part 
by  loose  rock  and  gravel.  The  total  area  of  this  bar  is  about  forty -eight 
acres,  and  it  projects  toward  the  Ohio  shore  more  than  half  the  low- 
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water  width  of  the  river,  leaving  a  narrow  bat  deep  channel  on  the  Cin- 
cinnati side. 

The  total  removal  of  this  bar  would  be  very  costly,  and  there  is  no 
good  reason  for  undertaking  such  a  work.  It  operateis  to  keep  the  low- 
water  channel  on  the  Cincinnati  side,  where  it  ought  to  be,  and  any 
radical  change  in  existing  conditions  would  be  injurious  to  commerce. 

On  the  other  hand,  it  is  both  practicable  and  advisable  to  cut  a  chan- 
nel through  this  bar  into  the  Licking  River,  as  the  latter  stream  is  much 
used  during  ice-floods  as  a  harbor  of  refuge,  and  at  all  times  for  harbor- 
ing coal  barges;  moreover,  its  banks  are  lined  with  manufacturing 
establishments  that  need  free  communication  with  the  Ohio  at  all  stages 
of  the  latter. 

2.  The  cost  of  making  a  channel  through  this  bar. 

There  are  two  ways  in  which  this  work  can  be  done.  One  is  to  surround 
by  cotter  dams  a  given  portion  of  the  area  to  be  excavated,  and,  after 
pumping  out  the  water,  to  blast  out  the  rock  in  the  usual  way.  By 
repeating  this  operations  until  the  whole  area  has  been  treated  in  this 
manner,  we  ultimately  obtain  a  channel  of  exactly  the  required  width 
and  depth,  and  we  remove  no  more  rock  than  is  absolutely  necessary. 
The  objections  to  this  method  are  that  it  is  very  costly;  it  can  only  be 
carried  on  in  low  water;  it  requires  many  seasons  of  work  before  it  can 
be  completed,  and  the  cotter  dams  are  serious  obstructions  to  naviga- 
tion while  the  work  is  in  progress.  The  stage  of  the  river  at  Cincinnati 
is  so  variable  that  during  some  seasons  no  work  might  be  possible,  and 
during  others  sudden  rises  in  either  river  might  destroy  the  coffer-dam 
and  entail  heavy  expense.  A  contractor  can  only  guard  against  such 
contingencies  by  heavily  loading  his  estimates  of  net  cost. 

For  the  same  reason  an  engineer  can  only  make  approximate  estimates 
of  the  cost  of  doing  the  work  in  this  manner.  After  careful  investiga- 
tion, I  put  the  probable  cost  of  obtaining  by  this  method  a  channel  with 
4  feet  depth  in  low  water  at  $150,000. 

The  other  way  is  to  drill  holes  from  a  flat-boat  in  a  prescribed  order, 
blast  them  out  with  dynamite  discharged  by  an  elettric  current,  and 
subsequently  to  remove  the  d6bris  by  dredging.  This  is  both  quicker 
and  cheaper  than  the  other  method,  notwithstanding  the  fact  that  the 
excavation  must  go  deeper,  in  order  to  be  sure  of  securing  the  depth  re- 
quired. The  chief  advantage  is  that  navigation  is  not  obstructed  dur- 
ing the  progress  of  the  work,  and  floods  do  no  injury. 

I  would  estimate  the  cost  of  blasting  out  a  4-foot  channel  by  this 
method  at  $75,000,  and  would  recommend  that  the  plan  herein  outlined 
be  adopted  for  the  work. 

3.  The  practicability  of  connecting  the  navigation  of  the  Licking  Biver 
with  the  Ohio  without  the  removal  of  the  said  bar  or  making  a  channel 
through  the  same. 

To  this  I  would  reply  that  the  navigation  of  these  two  streams  cannot 
be  connected  in  low  water  without  the  removal  of  this  bar. 
I  inclose  herewith  a  map*  of  the  locality. 
Bespectfully  submitted. 

Wm.  B.  Mbbrill, 

Lieut.  Col,  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Enginee^'Sj  U.S.A. 


•  Omitted. 
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DfPROYEMENT  OP  GREAT  KANAWHA  AND  ELK  RIVERS,  WEST  VIRGINIA 
AND  OP  NEW  RIVER  IN  VIRGINIA  AND  WEST  VIRGINIA. 


EEPOET  OF  LIEUTENANT-COLONEL  WILLIAM  P.  CRAIGHILL,  CORPS  OP 
ENGINEERS,  OFFICER  IN  CHARGE,  FOR  TEE  FISCAL  YEAR  ENDING 
JUNE  30,  1885,  WITH  OTHER  DOCUMENTS  RELATING   TO  THE  WORKS^ 

IMPROVEMENTS. 


1.  Great  Kanawba  River,  West  VirgiDia. 

2.  Elk  River,  West  Virginia. 

3.  New  River,  from  the  Month  of  Wilson, 

in  Grayson  County,  Vir)):inia,  to  the 
month  of  Greenbrier  River,  West 
VirgiDia. 


4.  Examination  of  models  and  plans,  &c.f 
for  movable  dams. 


EXAMINATION. 


5.  Greenbrier  River,  West  Virginia. 


(For  letter  of  transmittal  see  Appendix  I.) 
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IMPROVEBiENT  OF  THE  GREAT  KANAWHA  RIVER,  WEST  VIRGINIA. 

The  object  of  the  improvement  has  been  to  give  a  depth  of  not  less 
than  6  feet  all  the  year  round  throughout  the  whole  river,  96  miles* 
The  means  are  lockn  and  dams.  The  locks  are  about  350  by  30  feet  in 
the  clear.    The  following  table  shows  the  present  condition : 


No. 


s 

4 
5 


Distance  in  miles  from  Charleston. 
26|mileeaboTe....*. 

21  miles  abOTO 

ISmfleaabore 

0  miles  abore 

imileabeloir 


Style  of  dam. 
Fixed 

Pixed 

Movi|ble 

Movable 

Movable 


Bemarks. 


Look  in  progress  of  cnn- 
stniction  nnder  con- 
tract ;  dam  not  cum- 
mi'Doed. 

In  operation. 

In  operation. 

In  operation. 

Lock  completed ;  dan 
under  contract. 
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One  more  site  is  to  be  occupied  above  and  six  below,  bnt  the  portion 
of  the  river  (about  one-third)  on  which  work  is  now  complete  or  in  pro- 
gress is  that  which  needed  it  most.  Some  dredging  is  idso  required  in 
the  pools,  as  well  as  the  removal  of  snags  and  rocks. 

If  there  had  been  an  appropriation  at  the  s^sion  of  Congress  of 
1884-'85,  the  completion  of  Dam  2  would  have  been  assured  in  1885,  a 
very  important  step  in  the  improvement.  Work  could  also  have  been 
commenced  at  Site  7  or  1,  or  both.  Unless  the  next  appropriation  be 
early  in  the  session  of  1885-'86,  the  completion  of  Dam  2  and  operations 
of  any  extent  at  7  and  1  canpot  be  expected  until  1887. 

Mr.  A.  M.  Scott  has  continued  to  exercise  the  local  charge  in  his  ususd 
efiQcient  manner.  His  report,  which  is  appended,  treats  in  detail  of  the 
operations  of  the  year. 

The  United  States  land  at  Site  6,  abutment  side,  has  been  more  than 
two  years  crossed  without  proper  authority  by  the  track  of  the  Ohio 
Central  Railroad  Company,  which  extends  from  Charleston  along  the 
right  bank  of  the  Kanawha  Eiver  to  its  mouth.  It  is  supposed  the 
crossing  can  be  really  authorized  only  by  Congress.  It  is  just  to  st-ate 
that  while  this  is  technically  a  trespass  no  absolute  injury  has  thus  far 
resulted  to  the  United  States,  and  it  is  supposed  that  by  restoring  the 
fences  which  bound  the  site  the  crossing  could  be  stopped.  The  railroad 
is  now  in  the  hands  of  a  receiver.  The  attorneys  promised  to  make  an 
effort  to  obtain  from  Congress  at  the  last  session  a  proper  authority  for 
the  crossing,  but.no  such  permission. was  granted. 

As  the  improvement  of  the  river  has  progressed,  the  commerce  on  it, 
notably  the  shipment  of  coal,  has  greatly  increased.  This  has  not  been 
to  the  disadvantage  of  the  Chesapeake  and  Ohio  Railroad,  as  some  sup- 
posed would  be  the  case,  for  the  statistics  show  an  increasis  in  the  coal 
business  of  that  highway  of  trade  and  travel ;  the  full  advantage  of  the 
improvement  cannot  be  realized  until  it  be  complete. 

The  telephone  line  has  been  maintained  between  the  central  office  in 
Charleston  and  the  locks,  and  is  used  by  night  as  well  as  by  day,  being 
found  indispensable  for  the  proper  oversight  and  direction  of  operations 
as  well  of  construction  as  of  maintenance. 

A  gauge-reader  has  been  kept  at  Kanawha  Falls,  near  which  place 
the  Gauley  joins  the  New  to  form  the  Oreat  Kanawha  Eiver ;  and 
another  at  Hinton,  where  the  Greenbrier  empties  into  the  New  River. 
The  compensation  of  these  men  is  but  $10  a  month  each^  They  send  to 
the  central  office  daily  reports  by  postal  card  of  the  stage  of  the  river 
at  their  respective  stations,  and  by  telegraph  when  there  is  a  rapid  rise. 
These  reports  are  necessary  as  warnings  to  the  central  office  in  Charles- 
ton, in  order  that  such  maneuvers  of  the  dams,  &c.,  may  be  had  in  time 
as  the  height  and  duration  of  the  freshets  may  require. 

For  perfect  security  a  similar  station  should  be  occupied  at  some  point 
on  the  Upper  Oauley,  and  perhaps  also  on  the  Elk,  when  No.  6  Dam  is 
completed. 

Money  statement, 

July  1, 1884,  amonnt  available |126,260  85 

▲mount  appropriated  by  act  approved  July  5, 1884 200}  000  00 

326,260  85 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1884 |122,348  27 

July  1,1885, outstanding  liabilities 14,567  57 

136. 915  84 

July  1,1885, amount  available 189,345  01 


< 
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Amonnt  (estimated)  required  for  completion  of  existing  project (1, 857, 500  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1877 , 500,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

harbor  acts  of  1866  and  1867. 


opebating  and  eeepina  in  bepaib  the  looks  and  dams  on  the 

gbeat  kanawha  biyeb,  west  yiboinia. 

United  States  Engineeb  Office, 

Baltimore^  Md,y  July  27, 1885. 

Oenebal  :  Since  the  receipt  of  yoar  aathority  of  August  15, 1884, 
the  expense  of  operating  the  locks  and  dams  on  the  Great  Kanawha 
Biver  in  West  Virginia  has  been  paid  in  the  manner  indicated  by  sec- 
tion 4,  act  of  July  6, 1884. 

In  compliance  with  the  proviso  to  that  section  which  requires  the  ren- 
dition of  an  itemized  statement  of  such  expenses,  I  have  the  honor  to 
forward  the  inclosed  paper. 

Very  respectfully,  your  obedient  servant, 

Wm.  P.  Gbaiohill, 

Lieut,  Ool,  ofUngineers* 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  JJ.  8.  A,       . 


OF  AMOUNT  EXPENDED  DURING  THE  FISCAL  YEAR  ENDING  JUNE  30,  1885, 
OUT  OF  THE  GENERAL  APPROPRIATION  FOR  '' OPERATING  AND  CARE  OF  CANALS 
AND  OTHER  WORKS  OF  NAVIGATION/'  IN  OPERATING  AND  KEEPING  IN  REPAIR  THE 
IX>CKS  AND  DAMS  ON  THE  GREAT  KANAWHA  RIVER,  WEST  VIRGINIA. 

Lock  and  Dam  No.  3 : 

For  pay  of  lock  bands  and  extra  labor |1, 907  82 

For  repairs,  material  for,  &o 29  59 

For  supplies,  as  oils,  fnel,  tools,  &c 41  72 

For  freigbts  and  transportation 3  75 

$1,982  88 

l/ock  and  Dam  No.  4 : 

For  paj  of  lock  bands  and  extra  labor.. 1,623  70 

For  repairs,  materials  for,  &o 76  36 

For  supplies,  as  oils,  fuel,  tools,  &c .39  82  • 

For  freigbts  and  transportation 4  05 

1.743  93 

Lock  and  Dam  No.  5 : 

For  paj  of  lock  bands  and  extra  labor 1,671  02 

For  repairs,  materials  for,  &c 86  44 

For  sopplies,  as  oils,  fuel,  tools,  &c 68  79 

For  freigbts  and  transportation 2  50 

1,828  75 

Lock  and  Dam  No.  6 : 

For  pay  of  watcbman  and  extra  labor 52  55 

Telepbone : 

For  pay  of  rent 48  35 

Forrepatrs 2  00 

For  supplies 3  05 

53  40 

Gauge-keepers : 

For  pay  of  gauge-keepers  and  reporters  at  Hinton  and  Kanawba  Falls.  60  00 

Steamer  Bee : 

For  part  of  running  expenses  of  steamer  Bee 90  00 

Total 5,811  51 
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Ah§tritet  of  proposah  for  huildimg  ikefoMmdaiums  and  the  pier  and  dbutmemiof  Dam  No,  6, 
Great  Kaiiawha  River,  We$t  Virginia^  opened  at  l-i.5  p.  m.,  AuyuBt  25,  1884. 


Work  and  mfttorials. 


EzcaTfttloo,  per  cablo  yard  . . . 
Bxcavation,  rock,  per   cubic 

yaid    

Bmbaokment,  in    place,   per 

oiibic  yard 

Pndling,  in  place,  per  cnbic 

yard 

CoDcrde,  in  place,  per  cable 

yard 

Bock-face  maaonry,  in  place, 

|>er  cnliic  yard 

Polo  ted -face  maaonry,  in  place, 

per  cnbic  )'ard    

Cnt^afone  maaonry,  in  place. 

Kr  cnbic  yard 
i,  in  place,  per  cnbic  yard 
Coping.in  plMC«\p«*r  cnbic  yard . 
Riprap,in  plMce.per  cubic  .yard. 
Timber,  in  place,  in  pt^rmanf  nt 

ooniitmciioo,  per  1,000  feet 

i>.  Jd.  ....  ....   ..       .   ...... 

Bolt-bulea  drilled,  per  linear 

foot   

Crib-logs   in   coffer-dam,  per 

linearfoot 

Coffer  dam  fheathing,  per  1,000 

fret  B.  M 

Coffer-dam  filling,  per  cubic 

yard 


Total. 


U,000 

400 

600 

860 

2,400 

1,900 

540 

40 
290 
450 
800 

87,000 
8,800 
87,000 
48,000 
10.000 


Ko.l. 


e  o 


Ko.  3. 


$1  00 

200 

50 

75 

7  00 

12  00 

13  25 

15  00, 

16  oo: 

16  OOi 
2  00 

49  00 

30 

18 

30  00 

60 


$11,000  00 

800  00 

250  00 

712  50 

16,800  00 

22.800  00 

7,155  00 

600  00' 
4. 640  00 
7.200  00 
1,600  00 

4,263  00 
1,140  CO 
15,660  00 
1,440  00 
6.000  00 


• 

s 
£ 

$1  00 

400 

50 

125 

10  00 

11  50 

18  00 

d 

o 

a 


i 

^ 

0 

3 

o 

■E 

O 

< 

20  00 

30  00 

25  00 

3  00 


75  00 
1  00 

30 
40  00 

50 


$11,000 

1,600 

250 

1,187 

24^000 

21,850 

9,720 

800 

8,700 

11,250 

2,400 


OOi  $0  65! 


00 
00 


2  00 
SO 


No.  4. 


4i 

a 

s 

§ 

H 

a 

-< 

$7,150 
80O| 

9RaI 


250 


50'  1  00! 

00  6  00| 

ooj  11  oo; 

001  13  ooj 

ooj  18  ooj 

00;  18  00; 

00  18  ool 

00  1  80 


6,525  00 
8,800  00 
26,100  00 
1,920  00 
^000  00 


102,060  50 


136, 102  50 


40  00 
50 
45 

35  00 
1  00 


$0  90: 

2  501 

i 

35> 
I  I 

960'    1  50' 

I  I 

14,400     8  00 

20, 900!  10  50 

I 
7, 020j  12  00 

720;  30  00 
5, 220'  30  00 

8,  loo;  27  ool 

1,440     3  50 


3,480 
1,900 

39,150 
1,680 

10.000 


70  00 
50 
80 

40  00 
1  00 


123,160 


$».«» 

1.000 

175 

1.425 

19,200 

19,960 

6^480 

1.200 

8.700 

12,150 

2.800 

6,090 
1.900 

26,100 
1,920 

10,000 


128,990 


RECAPITULATION. 

No.l.  •HaroldA  McDonald  A  Co.,  Pittsburgh,  Pa |102,060  50 

No.<.  Reefer  dk  Dull,  Lewistoo,  Pa 136,102  50 

No.3.  M.  I).  Burke,  Cincinnati,  Ohio 1*A  160  00 

No.  4.  J.  H.  Wingate,  Wytheville,  Va 128,990  00 

Abstract  of  propo$al$for  the  iron  work  in  the  foundation  of  Dam  No,  6.  Great  Kanawha 
Hivtr,  opened  at  the  United  Statee  Engineer  Office^  Charleeton,  W.  Va,,at  12  m.,  December 
2,  18«4. 


No. 


Names  and  addreaaea  of  bidders. 


1 

2 

8 
4 

6 
6 

7 
8 
9 


f  O.  A.  and  W.  T.  Thayer,  Charles- 

ton.W.Va  

Joi  n  C.  Froebliok  &  Co..  Baltimore. 

H.  A.  Ramaey  &  Son,  Baltimore,  Md 

TbeSncail  &'Co.  Iron  Worl&a,  Louia- 
vIIIh.  Ky  

Morris  &' Marshall,  Pittsburgh.  Pa.. 

Vulcan  Mai- bine  Company,  Middle- 
port  Ohio      .-  

Enos,  Hill  Sc  Co..  Gallipitlis.  Ohio. . . . 

Col wt-ll  Iron  Woika.  Nnw  York.  .V.Y. 

tW.  P.  Kobinson  &  Co..  Fanner, 
Ohio 


Wrought  iron 
(21,300  pounds). 

Drift^bolta  and 

dowels  (12,500 

pounds). 

Caat  iron  (33,300 
pounda). 

• 

c 

4i 

• 

•a 

^ 

• 

a 

<ti 

Total 

s. 

9 

s. 

i 

s. 

9 

4 

1 

^ 

Cents. 

CenU. 

Cenii. 

4.25 

$905  25 

3 

$375  00 

2.75 

$915  75 

$2,196  00 

8.25 
5.05 

1, 757  25 
1. 267  35 

4.50 
3.75 

562  50 
468.75 

2.6 
3.'J5 

865  80 
1.082  25 

3.185  65 
2,818  35 

5.08 

1.082  04 
931  87 

3.27 

H 

408  75 
546  87 

2.34 
3.50 

779  22 
1,165  50 

2,270  01 
2,644  24 

4.07 
5.50 
4.84 

866  91 
1. 171  50 
1, 030  92 

3.91 

359  37 
375  00 
488  75 

3 

2.  .-SO 
2.95 

999  00 

832  50 
982  35 

2.225  28 
2,379  00 
2,502  02 

4.75 

1,011  75 

3.25 

406  25 

2.25 

749  25 

2,167  26 

*  Contract  with  Harold  Sc  McDonrtld. 
t  Contract  with  U.  A.  and  W.  T.  Thayer. 


}  Informal 
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^httraet  offropasaU  far  furniaking  LocfNo,  2,  Great  Kanawha  River  imvrovement,  opened 
at  UMUd  3UUe9  Engineer  Qgioe^  Ckarleeton,  Kanawha  County^  West  Virginia,  at  12.10 
p.  M.,  fefrmar^  3, 18S5,  hy  Lieut.  Col  William  P.  Craighill,  Corps  of  Engineers. 


Work  and  nuiteriali. 


TM  enble  yards  exeavrntioii,  per  enbie  yard 

10.800  cabio  yarda  embankmeiit  in  plaoe,  per 

cubic  yard 

100  cable  yarda  paddling  in  place,  per  cubic 

rard *. 

B,i40  cable  yarda  backing  maaonry  in  place, 

per  cable  yard 

OW  cable  yarda  rock  face  in  place,  per  cable 

yard   

BOO  cable  yarda  pointed  ikce  in  place,  per  cable 

yard 

400  coble  yarda  cat  atone  in  place,  per  cable 

yard 

SO  CD  bio  yarda  qaoina  in  place,  per  cable  yard  . 
375  coble  yarda  coping  in  place,  per  cable  yard. 
025  coble  yarda  paving  in  place,  per  cabio  yard 
070  cable  yarda  riprap,  hand  placed,  per  cable 

1.400  coble  VMrda  atone  filling,  per  cable  yard . . 
10,000 feet  of  ttmber.placed,  per  1,000  feet  B.  H. 
f70  linear  feeft  bolt  nolea,  per  linear  foot 


Totals 


No.1. 


Harold  &  MeI>on< 
aid. 


l?o.  2. 


Hogg,  Petitdidier 
1l  Le  IHike. 


Price 

per 

unit. 


$1  GO 
75 

8  00 

9  75 
12  00 

14  00 

15  50 
25  00 
17  00 

7  SO 

3  90 

1  80 

36  00 

25 


Amoant 


$700  00 

8,100  00 

800  00 

80,615  00 

10,800  00 

12,820  OO 

7,500  00 
1,450  00 
6, 875  00 
6,937  50 

2, 613  00 

2,520  00 

1,080  00 

142  50 


91,548  00 


Price 

per 

anit. 


$0  60 
SO 

1  00 
7  50 

11  00 

12  00 

13  60 
19  00 
19  00 

4  00 

2  00 
1  00 

80  00 
60 


Amoaat. 


1420  00 

5,400  00 

100  00 

23,660  00 

9,000  00 

10,560  00 

6.210  00 
1, 102  00 
7, 125  00 
8,700  00 

1,840  00 

1,400  00 

900  00 

842  00 


Ko.  8. 


Raflber  Sc  Grady. 


Price 

per 

anit. 


72,049  00 


10  50 
60 

1  00 
8  00 

10  00 

11  50 

18  00 

23  00 

2a  00 

5  00 

2  50 
1  50 

85  00 
75 


A  meant 


$350  00 

5,400  00 

100  00 

25, 120  00 

9|000  00 

10, 120  00 

8,280  00 
1,834  00 
8.625  00 
4, 625  00 

1,675  00 

2, 100  00 

1, 050  00 

427  50 


78, 206  60 


Work  sod  materials. 


700  cable  yarda  excaration,  per  cabio  yard 

Ii,8liO  cable  Tarda  embankment  in  place,  per 

cable  yard. 

100  cnbie  yards  paddling  in  place,  per  cable 

yard 

1,140  cable  yards  backing  maaonry  in  place, 

per  cable  yard 

too  eabte  yards  rock  face  in  place,  per  cable 

yard 

890  cable  yards  pointed  face  in  place,  per  eabie 

yard  

480  eabie  yarda  cat  atone  in  place,  per  cabio 

yard 

66  cable  yards  qaoina  in  place ,  per  cable  yard 
S75  eabie  yarda  coping  in  place,  per  cubic  yard . 
ttS  cable  yarda  paving  in  place,  per  cubic  yard . 
•70  cable  yarda  ripr^,  band  placed,  per  cable 


▼ard 

1,400 cubic  yarda  atone  filling,  per  cubic  yard 
80,000  feet  timber,  placed,  per  1,000  feet  B.  M 
670  linear  feet  bolt  holea,  per  linear  foot 

Totals 


Ko.  4. 


Frank  Hef right 


Price 

per 

unit. 


$0  50 

50 

60 

11  00 

11  00 

11  00 

11  00 
11  00 
11  00 

5  50 

6  00 
2  50 

60  00 
40 


Amount 


1350  00 

6.400  00 

60  00 

34,640  00 

9,900  00 

9,680  00 

5,060  00 

638  00 

4, 125  00 

5,087  60 

8,350  00 

3,500  00 

1,500  00 

228  00 


83,408  60 


No.  5. 


Thomas  Croghan. 


Price 
per 
unit 


$0  SO 

60 

1  00 

7  75 

10  60 

12  60 

15  00 

21  00 

20  00 

5  00 

8  75 
1  75 

31  00 
35 


Amount 


$350  00 

6,480  00 

100  00 

24,835  00 

9,450  00 

11,000  00 

6,900  00 
1, 218  00 
7.500  00 
4, 6*25  00 

2,512  50 

2, 450  00 

930  00 

109  50 


78, 050  00 


Ko.  6. 


*Chas.H.  Strong 
Sc  Son. 


Price 

per 

unit. 


$0  75 

28 

80 

6  00 

9  60 

11  00 

16  50 

22  00 

28  00 

4  50 

1  40 

1  40 

30  00 

20 


Amount 


$525  00 

8,024  00 

80  00 

18, 840  00 

8,550  00 

9,680  00 

7,590  00 

1,276  00 

10,  500  00 . 

4,162  50 

938  00 

1,  060  00 

900  00 

114  00 


68, 139  50 


*  Contraot  with  Charles  H.  Strong  &  Son. 
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Abstraot  of  proposals  for  iron  work  of  navigation  pass,  Dam  No,  6,  Great  KanatcKa  Biv^r^ 
West  Virginia^  opened  at  United  States  Engineer  Office,  Charleston,  W,  Va,,  at  12  m., 
February  14,  18&. 


ISfo. 


1 

2 

8 

4 

5 
6 


Kftmes  and  addressee  of  bidders. 


Plttsburgli  Bridge  Company,  Pittsbnrgh 

Pa 

Scaife   Foundry  and  Maobine  Company, 

limited,  Plttebur^,  Pa 

T.  H.  Sc  W.  J.  Carlin,  trastees,  Allegheny 

City,  Pa 

*The  Snead  and  Company  Iron  Works, 

Louisville,  Ky 

The  Tredegar  Company,  Richmond,  Ya 

Queen    Citj  Bridge  and  Steam  Forging 

Company,  Cincinnati,  Ohio 

The  H.  A.  Ramsey  Engineering  Works, 

Baltimore,  Md.t 


Wrought  iron 
(130,000  pounds). 


Per 
pound. 


Oenti. 
5.90 
10 


6.81 
8 

6.6 

7.45 


Amount. 


$7. 670  00 
13,000  00 


7.558  00 
10, 400  00 

8,450  00 

0,685  00 


Cast  iron  (97,000 
pounds). 


Per 

pound. 


Cents, 

3.25 

5 

8.8 

2.04 
8.5 

2.75 

'   3.95 


Amount. 


$8,152  50 

4.850  00 
8,686  00 

2.851  80 
8, 395  00 

2,667  50 

8.831  60 


TotaL 


$10. 822  50 

17,850  00 

8,686  00 

10,404  80 
18,795  00 

11,117  60 

18,616  60 


*  Contract  with  the  Snead  and  Company  Iron  Works, 
t  Received  and  opened  at  4  p.  m.,  February  14, 1885. 


Abstract  of  proposals  for  irons  for  Look  No.  2,  Great  Kanawha  Biver  improvement,  opened 
at  the  United  States  engineer  office,  at  Charleston,  Kanawha  County,  W,  Va,,  May  19, 

1885. 


Ko. 


1 
2 

8 

4 

6 
6 

7 

8 


Names  and  addresses  of  bidders. 


Lambert  Bros.  &.  Co.,  Ironton,  Ohio 

Queen  City  Bridge  and  Steam  Forging 
Company,  Cincinnati,  Ohio 

Riter  8l  Conley,  Pittsburgh,  Pa.  (not 
fllgned) 

The  Snead  and  Company  Iron  Works, 
Louisville,  Ky.* 

William  Bw  Scaife  &  Sons,  Pittsbnrgh,  Pa  . . 

Emo  Hill  &  Co.,  Oallipolis,  Ohio 

Portsmouth  Foundry  and  Machine  Works, 
Portsmouth,  Ohio  (not  signed) . . 

0.  A.  Sl  W.  T.  Thayer,  Charleston,  Ka- 
nawha County,  W.  va 


Wrought  iron 
(15,500   pounds). 


Per 
I>ound. 


Oentt. 
7.25 

5w9 

8.25 

8.8 
7.8 

8 

18 

a5 


Amount. 


$1, 128  76 

914  50 

1, 278  75 

589  60 
1,209  00 
1,240  00 

2, 015  00 

1,817  60 


Cast  iron  (7,400 
pounds). 


Per 
pound. 


Otnu, 
8.85 

8.75 

6.55 

4.82 
5.75 
8.5 

5 

5 


Amount. 


1284  90 

277  50 

484  70 

819  68 
425  50 
250  00 

870  00 

870  00 


TotaL 


$1,408  65 

1,182  00 

1,768  46 

908  68 
1,684  60 
1,499  00 

2,886  00 

1,687  60 


*  Contract  with  the  Snead  and  Company  Iron  Works. 


report  of  mr.  a.  m.  scott,  assistant  ekoineeb. 

United  Stated  Engineer  Office, 

Charleston,  W.  Va,,  July  10,  1686. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  on  the  improvement  of 
the  Great  Kanawha  River  for  the  year  ending  June  30,  1885. 

LOCK  NO.  2. — FOR  STATIONARY  DAM.  * 

[Abore  Charleston  26|  miles;  aboye  the  month  of  the  riyer  84^  miles.] 

The  laying  of  masonry  within  the  coffer-dam  for  the  foundations  of  this  lock  was 
bejzun,  as  stated  in  the  last  annual  report,  on  June  23,  1884. 

The, summer  and  fall  of  1884  were  favorable  for  the  work,  and  the  contractor,  Mr. 
Frank  Hefright,  made  good  progress.    But  six  working  days  were  lost  at  setting  ma- 
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eonry  between  July  12  aod  the  suspension  of  operations  for  the  winter,  December  16. 
Daring  the  winter  and  spring  but  little  was  accomplished  in  the  qaarry  or  yard,  owing 
to  nnasually  bad  weather.  Active  operations  were  resumed  in  April — stone-butting 
on  the  14th  and  setting  on  the  28th.  The  coffer-dam  was  flooded  and  masonry  work 
suspended  by  a  rise  in  the  river  on  May  24.  The  pumps  were  started  a^ain  June  5. 
The  laying  of  masonry  was  resumed  on  the  8th,  and  there  has  been  no  interruption 
oince  that  time. 

The  following  is  a  summary  of  principal  items  of  work  done  during  the  year  under 
this  contraet  for  "  building  part  of  Lock  No.  2: " 

Ifortared  masonry  of  all  classes cubic  yards..     9,922 

Excavation  for  foundations : .' do 9, 180 

Embankment  and  puddling do....     3,815 

Timber  in  permanent  construction feet  B.M..  80,000 

The  work  embraced  by  this  contract  is  nearly  completed.  The  time  for  it  expires 
September  15,  and  it  is  expected  the  work  will  be  finished  before  that  time.  This 
vill  bring  the  masonry  of  the  lock,  including  miter  and  cross-sills,  breast-walls,  filling 
and  discharging  cnlverte  complete,  up  to  the  level  of  top  of  upper  miter-sill,  being 
about  18  feet  above  rock  foundation,  and  within  20  feet  of  final  top  of  coping.  The 
land  wall  and  upper  wings  will,  under  this  contract,  be  carried  two  courses  C3  feet  8 
inches)  above  the  upper  miter-stll,  and  the  embankment  between  the  wall  and  bank 
and  the  guard-crib  at  the  foot  be  brought  up  level  with  the  masonry. 

Contract  for  finUhing  Lock  No,  2. — In  compliance  with  your  advertisement,  proposals 
for  the  completion  of  the  lock  were  opened  February  3,  1885.  The  lowest  bidder  was 
C.  H.  Strong  &,  Son,  of  Cleveland,  to  whom  the  work  was  awarded  by  contract  dated 
February  27.  Actual  building  under  the  contract  must,  in  the  main,  wait  for  the 
eompletion  of  work  under  the  first  contract.  Messrs.  Strong  &,  Son  have,  however, 
made  arrangements  to  begin  work  in  the  quarry  near  the  site,  from  which  the  greater 
part  of  the  stone  for  the  lock  have  been  taken,  putting  down  tramways,  &c.,  with  a 
view  to  going  on  with  the  masonry  without  loss  of  time  as  soon  as  ifr.  Hefright  is 
oat  of  the  way.     They  expect  to  begin  this  preliminary  work  within  a  few  days. 

Iron  work  for  Lock  No.  2. — Proposals  for  the  iron  tilling- valves  and  attachments,  gate 
anchorage,  and  boxes  for  the  trestle-dam  across  the  head  of  the  lock  were  opened,  in 
accordance  with  your  advertisement.  May  19,  1885.  The  work  was  awarded  to  the 
Snead  &,  Company  Iron  Works,  of  Louisville,  Ky.,  the  lowest  bidder,  by  contract 
dated  Jaue  H. 

They  are  now  at  work  on  these  irons,  and  are  likely  to  complete  the  contract  within 
the  time  allowed,  August  20, 1845.  Mr.  T.  Schoonmaker,  civil  engineer,  has  continued 
to  act  as  inspector  at  No.  2.  During  the  working  season  last  year  he  was  assisted  by 
W.  D.  Isaacs,  a  pra4?tical  mason  and  stonecutter,  employed  to  look  especially  after 
the  building  of  masonry.  Mr.  J.  H.  Miunick,  so  favorably  known  as  inspector  during 
the  construction  of  Lock  and  Dam  No.  5,  has  been  employed  in  this  capacity  since  the 
resumption  of  work  this  year. 

Mr.  Schoonmaker  rendered  valuable  assistance  in  the  Charleston  office,  where  be 
was  engagefl  during  part  of  the  winter  on  the  draw.ings  and  designs  of  the  iron  work 
referred  to  for  this  lock. 

LOCK  NO.  3. — (PAINT  CREEK)  STATIONARY  DAIC. 

121  miles  above  Charleston.  1 

This  lock  has  remained  in  good  working  order  during  the  year. 
The  following  is  a  summary  from  the  records  kept  at  the  lock  for  the  twelve  months 
ending  June  30,  1885: 

Number  of  steamers  locked 1,568 

Coal  barges 409 

Other  craft 70 

Number  of  passengers 8,778 

Nnmberof  feet  of  lumber,  B.  M 220,000 

Number  of  bnshels  of  coal 1,650,300 

Total  number  of  lockages  made 1,657 

Locking  was  suspended  by  ice  nine  and  one-half  days  during  the  year,  from  Febru- 
ary 19  to  the  28th.  The  water  has  not  been  high  enough  to  prevent  locking  since 
Miroh  20, 1884.  ^  ^         v  6 

There  has  been  no  material  change  in  the  banks  below  the  work  during  the  year. 
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though  the  scoar  on  the  abatment  side  has  increased  to  some  extent.  The  riprap  pro- 
tection has  been  continued  234  feet  further  down  the  stream  on  that  side.  The  greater 
part  of  the  riprapping  was  done  by  the  look  hands. 

LOCK  NO.   4. — MOVABLE  DAM. 
[16  miles  above  Ch«rlei(ton.l 

This  dam  has  been  up  185  days  during  the  year.  It  was  down  on  the  date  of  the 
last  annual  report,  having  been  thrown  June  26  for  a  rise. 

It  was  put  up  July  12,  and  was  not  lowered  again  until  December  22,  remaining  up 
continuously  162  days.  In  lowering,  December  22,  eighteen  pass  wickets  failed  to 
trip  and  were  lowered  from  a  boat.    Time  taken  to  get  everythiug  down,  four  hoars. 

The  dam  was  not  entirely  raised  again  till  May  16.  It  was  let  down  again  May  24 
for  a  rise  in  the  river.  In  lowering,  the  lock  tripper  worked  well,  but  the  pier  bar 
ha<l  become  displaced  and  off  the  guides,  and  the  twenty-eight  wickets  on  that  side 
were  all  let  down  by  hand.  Notwithstanding  this,  the  entire  dam  was  safely  lowered 
in  three  hours. 

The  water  got  down  so  that  work  at  raising  began  June  12.  The  dam  was  not  en- 
tirely closed  till  the  evening  of  the  14th,  the  greater  part  of  three  days  being  spent 
in  (living  to  get  the  tripping-bars  in  place. 

Both  were  found  off  the  guides  and  the  one  on  the  lock  side  considerably  bent — 
buckled  up — in  one  place. 

The  dam  has  remained  np  since  the  14th.  The  year's  experience  has  still  further 
confirmed  the  advisflbility  of  putting  in  the  stopped  hurters  on  at  least  one  full  sec- 
tion of  this  pass.  The  present  arrangement  at  Dam  5,  where  one  of  the  tripping- 
bara  has  been  entirely  removed  and  the  other  shortened,  is  very  satisfactory,  and 
could  be  followed  with  decided  advantage  at  No.  4. 

The  following  is  a  summary  of  records  kept  at  the  lock  for  the  year : 

Number  of  steamers  locked 1,016 

Coal  barges  locked 456 

Miscellaueous  craft  locked 18 

Coal  down  through  lock bushels. .  1, 682, 000 

Total  lockages  made 1,124 

Number  of  steamers  through  navigation  pass  ..., 1,205 

Coal  barges  through  pass 740 

MiKcellaneous  craft  through  pass 21 

Coal  down  through  pass bushels..  3,538,000 

Rainfall ^.inches..  31.96 

LOCK  NO.  5. — ^MOVABLE  DAM. 

INine  miles  above  Charleston. ] 

• 

The  dam  has  been  up  193  days  during  the  year.  It  was  down  at  the  date  of  the 
last  annual  report.  It  was  entirely  up  again  July  15,  and  with  the  exception  of  a 
partial  lowering  in  September  for  repairs,  it  remained  up  until  December  22.  The 
lowering  on  the  22d  waM  done  in  two  hours  and  fifty  minutes.  The  forty-six  pass 
wicketH,  provided  with  the  stepped  hurters,  were  "  tripped ''  in  thirty-five  minutes. 
Two  of  them  failed  to  fall,  however,  for  some  reason,  and  had  to  be  pulled  down 
from  a  boat. 

The  dam  was  raised  again  December  29  and  30  (it  took  four  men  thirteen  hours), 
and  remained  up  till  January  13,  when  it  was  thrown  for  arise.  The  lowering  began 
at  3  a.  m.  and  wan  finished  at  7  a.  m.  No  difficulty  experienced.  Just  one  hour  was 
taken  t-o  let  down  the  wickets  with  stepped  hurt«rs  on  the  pass. 

The  dam.  remained  down,  after  the  lowering  January  13,  till  May  16.  It  took  the 
regular  force  and  one  extra  man — five  in  all — about  two  and  one-half  days  to  clear 
the  pass  foundations  of  the  winter's  deposit  of  mud,  &c.,  and  put  up  the  dam.  The 
works,  as  well  as  those  at  No.  4,  were  found  in  general  good  order,  and  to  have  sus- 
tained no  noticeable  injury  during  the  winter.  The  dam  remained  up  but  eight  daya 
in  May,  being  thrown  at  the  same  time  as  No.  4  for  the  rise  on  the  24th.  It  was  en- 
tirely lowered  in  two  hours  and  twenty  miuutes.  It  was  closed  agaiu  June  12  and 
13,  and  has  remained  up  since. 

Repairs  and  improvrmenls. — The  twelve  additional  Pasqnean  hnrters  were  pnt  in  on 
the  pier  section  of  pass  in  September.  Forty-six  of  the  pass  wickets  now  have  the 
new  hnrters,  leaving  the  remaining  sixteen  to  be  operated  by  the  shortened  pier-bar. 

On  the  weir  the  chain  fastenings  of  the  twenty-six  Pasquean-arranged  wickets  have 
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been  Btrengtliened  to  adapt  them  to  the  new  manenvers.  No  more  of  these  hnrters 
have  been  put  in  on  the  weir.  The  difficulties  referretl  to  in  connection  with  theoi 
in  thelaet  report  have  not  been  overcome,  and  it  is  probable  that  no  further  changes 
in  the  hurters  of  the  weirs  will  be  found  advisable.  In  fact,  experience  proves  that 
the  stepped  hnrters  are  ordinarily  of  no  advantage  on  high  weirs  like  Dams  4^nd  5, 
and  their  nse,  as  explained  somewhat  at  leugth  iii  a  recent  report,  only  exceptional. 

At  all  three  of  the  finished  works  a  considerable  amount  of  work  has  been  done  dur- 
ing the  year  in  the  way  of  repairs  and  improvements  to  the  lock  and  dam  appnrte- 
nances,  buildings,  fences,  grounds,  &c.,  by  the  regularly  employed  hands. 

The  following  is  from  the  records  kept  at  Lock  No.  5. 

Number  of  steamers  locked  during  year 1,514 

Coal  barges  locked 825 

Miscellaneous  craft  locked 38 

Coal  down  through  lock bushels..  2,649,700 

Total  lockages  made '. 1,580 

Number  of  steamers  through  navigation  pass 1, 505 

Coal  barges  throuj^h  pass 1, 271 

Miscellaneous  cratt  throngh  pass 19 

Coal  through  pass bushels..  5,307,100 

Rainfall inches..  29.80 

DAM  NO.  6. — FOR  MOVABLE  DAM. 

[Four  miles  below  Charleston  and  54  from  the  mouth  of  the  river.] 

'  In  accordance  with  your  advertisement,  dated  July  17,  1884,  proposals  for  building 
the  foundations  or  immovable  parts  of  this  dam,  on  the  plan  described  in  the  last 
annual  report,  were  opened  August  27.  The  work  was  let  to  the  lowest  bidder,  Har- 
old A  McDonald,  by  contract  dated  September  20,  1884. 

The  contractors  began  dredging  for  tne  first  section  of  the  Navigation -Pass  coffer- 
dam September  26.  This  section,  which  incloses  150  feet  of  the  pass  next  the  lock, 
was  so  far  advanced  that  the  pumps  were  started  November  7.  Excavation  in- 
side began  on  the  9th,  and  the  first  concrete  was  placed  on  the  19th.  The  placing  of 
masonry  and  concrete  was  continued  without  interruption  until  December  i:i,  when 
the  coffer  was  allowed  to  fill  and  all  work  in  the  river  suspended  for  the  winter. 
But  little  was  accomplished  during  the  winter  in  the  quarry  or  yard.  The  force  was 
increased  as  the  weather  got  better,  and  at  present  the  stone  are  nearly  all  cut  and 
all  of  the  concrete  broken  for  the  pass,  and  some  progress  made  in  cutting  stone  for 
the  pier  and  weir. 

The  coffer-pomps  were  started  again  May  13,  and  the  water  was  out  so  that  excava- 
tion began  on  the  14th.  About  8u0  cubic  yards  of  material,  mostly  sand,  had  been 
deposited  on  the  work  within  the  coffer-dam  by  the  winter  and  spring  floods.  This 
was  all  removed  and  the  placing  of  concrete  and  timber  bad  just  commenced  when 
the  coffer  was  flooded  by  the  rise  of  May  24.  The  water  got  down  so  the  pumps  were 
started  again  June  4.  Work  inside  was  resumed  on  the  5tb,  and  has  progressed  with- 
ont  interruption  since  that  date. 

The  following  is  a  brief  statement  of  the  work*  done  within  this  first  section  of 
pass  coffer  (inclosing  toO  feet  from  the  lock)  to  date. 

The  concrete,  with  the  exception  of  a  few  yards,  is  all  placed ;  the  down-stream 
wall  is  finished  and  the  dowels  in  coping  are  now  going  in  ;  the  up-stream  wall  is  all 
ready  for  the  coping  or  **  upper  sill,"  and  50  linear  feet  of  the  sill,  out  from  the  lock,  is 
set ;  the  anchor  bolts  are  all  in ;  of  the  longitudinal  or  box  timbers  twenty-two  are 
down,  paving  between  them  about  half  set,  and  the  horse  and  trestle  boxes  partly 
placed.  Unless  interfered  with  by  a  rise,  work  on  this  section  of  the  pass,  including 
the  placing  of  all  the  irons  ready  for  the  wickets,  will  probably  be  completed  in  about 
three  weeks. 

Seamd  $€elion  o/ooffer-dam, — The  building  of  the  section  of  coffer,  which  will  inclose 
the  remainder  of  the  pass,  the  pier,  and  about  90  feet  of  the  weir  (leaving  about  220 
feet  of  weir  to  be  built  within  the  third  and  last  section)  is  to  be  commenced  at  once. 
The  dredges  began  excavating  for  the  outer  end  of  this  second  section  to-day,  July  10.* 

IRON  WORE  FOR  DAM  6. 

FommdoHon  irant. — ^Yon  invited  proposals  for  the  irons  to  be  built  into  the  founda- 
tions of  this  dam  including  wicket  and  bridge  anchorage,  horse  and  trestle-box  bolts 
sill  irons,  dowels,  clamps,  drift-bolts,  &c.,  by  advertisement  dated  October  30,  1684! 
ITie  work  was  awarded  to  the  lowest  formal  bidder,  O.  A.  and  W.  T.  Thayer,  by  con- 
tract dated  December  19,  who  completed  and  delivered  the  last  of  the  iroiis  in  March. 
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Iron  ioork  for  Navigaiion  Pom.— After  legnlar  advertisement,  yon  contracted,  by 
agreement  dated  February  UO,  1885,  with  the  Snead  &  Company  Iron  Works  of 
Louieville,  the  lowest  bidders,  for  the  iron  work  for  the  moTable  piurts  of  the  pass. 

They  delivered  the  principal  part  of  the  cast  iron,  indnding  the  boxes,  hnrtera, 
slides,  &C.,  in  May,  and  all  of  the  horses  and  props  and  a  lot  of  smaller  wrought  parts 
in  June.    They  are  now  at  work  on  the  trestles,  aprons,  &c.,  of  the  service  bridge, 
and  win,  it  is  thought,  complete  their  contract  belore  the  expiration  of  their  time, 
August  31, 1885. 

Mr.  C.  £.  Gardner,  our  former  dredge-boat  eugineer,  has  been  employed  as  inspector 
of  this  iron  work,  and  at  present  also  of  the  irons  for  Lock  No.  2,  at  the  contractor's 
works  in  Louisville  since  March  last. 

Mr.  E.  H.  Kirlin  has  been  employed  as  inspector  at  No.  6  since  the  beiginning  of 
work  on  the  dam  in  September. 

Mr.  T.  £.  Jeffries,  assistant  engineer,  has  been  employed  regularly  during  the  year, 
mainly  on  duty  in  connection  with  Dam  No.  6.  During  the  winter  and  spring  and 
whenever  not  engaged  at  the  dam,  he  has  rendered  valuable  service  in  this  office,  par* 
ticularly  on  the  plans  and  drawings  of  the  iron  work. 

DKBDGE  AND  TOW-BOAT. 

This  dredge,  assisted  by  the  tow-boat,  resumed  work  in'No.  5  Pool  at  Witcher'a 
Creek  Shoal  July  24,  and,  with  the  exception  of  seventeen  days  spent  in  removing 
rock  from  Pool  4,  as  noted  below,  was  kept  steadily  employed  there  until  December  Sy 
when  both  were  laid  up  for  winter. 

The  working  time  was  distributed  as  follows : 

Dsya. 

Dredging  in  No.  5  Pool 8& 

On  rock  in  No. 4  Pool 17 

Total 105 

The  depth  at  Witcher's  was  Increased  last  season  from  something  less  than  5  feet  to 
full  6  below  pool  level.  The  work  extended  over  a  large  area,  and  took  a  good  deal 
of  time  for  the  amount  of  material  handled.  We  have  now  at  that  shoal  (the  highest 
point  in  the  pool)  6  feet  available  water,  with  the  dam  np,  through  a  channel  firom 
120  to  160  feet  wide. 

The  work  in  No.  4  pool  consisted  in  finishing  up  the  blasting  and  reduction  or  re- 
moval of  several  large  rocks  near  Blacksbnrg.  TheBe  rocks  were  near  the  middle  of 
the  river,  and,  though  there  was  good  water  on  both  sides,  have  always  been  an  an- 
noyance, particularly  to  tow-boats.  They  were  either  removed  or  their  tops  reduced 
to  full  6  feet  below  pool-level. 

The  dredge  has  been  laid  np  thus  far  this  season.  The  project  contemplates  only 
about  one  month  of  dredging  this  year,  mostly  at  the  lock  approaches,  to  be  done  dur- 
ing low  water,  as  opportunity  offers. 

REMOVING  OBSTRUCTIONS  WITH  CRANE-BOAT,  ETC. 

Authority  having  been  given  to  spend  a  small  amount  in  removing  obstructions,  re- 
pairing chute-walls,  &c.,  a  party  of  twelve  men,  under  Capt.  William  A.  Wright,  tow- 
boat  pilot,  were  employed  from  September  24  to  Octoder  13,  inclusive,  in  crane-boat 
work  between  Charleston  and  the  mouth  of  the  river.  Fifty-two  logs  and  snags, 
four  hundred  and  nine  stones,  and  two  sunken  coal-barges  were  removed  from  or  near 
the  channel.  In  addition,  within  the  time  mentioned,  six  and  one-half  days  were 
taken  up  by  the  party  in  repairing  walls  and  reducing  bars  in  the  towing  channels  at 
Red  House  Knob  and  Thirteen-Mile  Shoals. 

At  Lykens  (Cannelton)  Shoal  a  party  of  seventeen  men  were  employed  two  days  in 
October  in  widening  and  straightening  the  towing-channel.  The  bar  at  the  head 
was  cut  down  about  2  feet,  hve  large  rock  were  blasted  and  removed  and  three  buoya 
set  in  the  dug  chute  wall. 

A  force  of  from  nine  to  eleven  men  spent  sixteen  days,  altogether,  in  reducing  bars  in 
the  towing-channels  at  Elk  Island  and  Tyler  shoals.  At  Elk  the  bar  was  cut  down 
about  8  inches  and  widened  about  25  feet ;  at  island  the  bar  was  lowered  about  12 
inches  and  widened  75  feet,  at  Tyler  the  bars  at  the  head  were  lowered  from  12  to  17 
inches. 

The  work  of  removing  obstructions,  lowering  bars,  &c.,  done  in  low  water  at  small 
expense,  is  of  material  benefit  to  tow-boat  navigation  and  highly  appreciated  by  tow- 
boat  men.  It  reduces  the  danger  of  sinking  or  injuring  barges  and  tends  to  the  ship- 
ment of  coal  on  lower  stages. 
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COAL    STATISTICS. 

The  Kftnawba  ooal  operators  have  been  asked  to  famish  information  in  reference  to 
ocMil  mined  and  shipped  during  the  year  corresponding  to  former  annaal  reports. 
The  statement  will  be  forwarded  to  yon  as  soon  as  complete. 
Very  respectfnllyi  yoor  obedient  servant, 

A.  M.  Scott, 
Astiitani  Engineer. 
Lieut.  Col.  Wm.  P.  Craiohill, 

CarpB  of  Engineers. 


[Addenda.] 
UBTTER  of  MR.  A.  M.  SCOTT,  ASSISTANT  BNOINRBR. 

United  States  Engineer  Office, 

Charleston,  W.  Va.,  October  10 ,  1885. 

Colonel  :  I  have  the  honor  to  submit  herewith  the  detailed  statement  of  coal 
■hipped  from  mines  on  the  Great  Kanawha,  below  the  falls,  for  the  year  ending  June 
1^  l^&,  and  summaries  of  same  for  former  years  from  previous  reports. 

It  appears  that  the  rapid  increase  in  the  coal  business,  shown  by  former  reports, 
has  not  kept  up,  but  that  the  production  during  the  last  year  has  barely  "  held  its 
own"  with  that  of  1884.  The  want  of  increase  in  shipments  by  river  is  directly  due 
to  the  unprecedented  low  stages  of  water  during  the  year.  During  the  twelve  months 
ending  September  30,  1885,  there  has  been  but  eiehty-three  days  when  the  Charles- 
ton gauge  stood  at  or  about  6  feet.  In  other  words,  there  has  been  but  eighty-three 
days  when  there  was  water  enough  in  the  river  below  Charleston  to  ship  coal.  This 
is  a  good  deal  below  the  average.  Our  record  for  thirteen  years  shows  an  average 
of  one  hundred  and  forty-three  days  per  year  with  Charleston  gauge  reading  at  and 
above  6  feet. 

In  this  connection  a  comparison  with  our  gauge  record  kept  at  Point  Pleasant,  the 
month  of  the  river,  during  the  last  year  is  valuable.  This  gauge  is  set  to  show  the 
available  water  in  the  Ohio  below.  From  the  record  it  appears  there  has  been  two 
hundred  and  twenty-two  days  during  the  year  ending  September  30  when  there  was  6 
feet  and  upward  of  water  for  navigation  in  the  Ohio  below  the  Great  Kanawha. 

Coai-boat  navigation  on  the  Ohio  from  Point  Pleasant  down  was  suspended  by  ice 
forty -two  days  during  the  year.  The  Kanawha  was  obstructed  by  ice  about  ten 
days.  After  making  allowance  for  suspension  by  ice,  it  appears  that  if  the  Great 
Kanawha  had  been  slack  watered  to  its  mouth  Kanawha  coal  could  have  been  shipped 
down  the  Ohio  on  one  hundred  and  eighty  days  during  the  year  instead  of  on  but 
aeventy-three  days,  a  consideration  of  great  importance,  not  only  to  Kanawha,  but  to 
the  lower  Ohio  and  Mississippi  valley,*  so  materially  interested  in  a  greater  and  more 
regular  supply  of  coal. 

There  are,  at  present  writing  (October  10),  fully  350  barges  loaded  with  coal  in  the 
river,  the  greater  part  of  which  has  been  loaded  from  two  t-o  four  months  waiting  a 
rise.  There  has  not  been  shipping  water  in  the  Kanawha  below  the  dams  since  June 
6,  while  our  Point  Pleasant  record  shows  the  Ohio,  from  there  down,  to  have  been  at 
and  above  6  feet  on  fifty-nine  days  since  that  date. 
Very  respectfully,  your  obedient  servant, 

A.  M.  Scott. 

Col.  Wm.  P.  Craiohill, 

Corps  of  Engineers. 
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Statement  of  coal  shipped  from  mines  on  the  Great  Kanawha  River,  heUw  Kanawha  FalU, 

during  the  year  ending  June  I,  1885. 


Ko. 


1 
2 
3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

1? 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
80 
31 
32 


Opdraton. 


Bennington  Colliery 

Black  Band  Iron  and  Coal  Company 

Campbrll  Creek  Coal  Company 

Cannelton  Coal  Company 

Carver  Broe 

Cedar  Grove  Mining  Company 

Cedar  Orove  Pore  Coal  Company 

Coal  Valley  Coal  Company 

Crescent  Coal  Mines 

Crown  HiU  Splint  Coal  Company 

Dana  Bros 

Davis.  M.  T.,  A  Co w... 

Ea^lt*  Coa4  and  Coke  Works 

Bust  Bank* 

Edith  Marion  Mines 

Faulkner'M  Mines  

Kanawha  Cannel  Coal  Company 

Kanawha  Mining  Company 

Lnvell  Coal  Company* , 

McFarlane  Coal  Company* 

Marmet  Mining  Company 

Mount  Morrris  Coal  Company 

Peai>ody  Coal  Company 

Peerless  Coal  Company 

Pi'ineer  Coal  Company 

Re\ni)lds  &.  Stordevant 

Robinfton  Coal  Company 

StraoKhan  Coal  Compan v* 

The  Great  Kanawha  Colliery  Company 

Tiie  Saint  Clair  Company 

The  Union.  Coal  Company 

Winifrede  Coal  Company 

All  others 


Total. 


Shipments  for  year  ending  Jane  1, 
1885. 


By  rail. 


Buthelt. 
"308,363 


1,299,720 
932,876 


636, 457 

1, 181. 600 

245,421 


866,320 
1, 045. 395 


548.324 
1. 003. 240 


554,967 


772,296 


33,919 
1. 050, 158 


202.328 
575,000 
369,992 
500,000 
945, 841 


12,972,217 


By  river. 


Btuhdt. 
296,094 
572,535 

a,  175, 814 


828,597 
338,800 


1,115,407 
1,290,068 


56.000 
845,040 
909,838 


1,476.030 


465.907 

400.000 

1,419.470 

90.120 

832,211 


122.360 

120,000 

115,556 

2, 065, 476 

1,869,000 


17, 812, 323 


TotaL 


Buah^U. 

20ft,  OM 

880.898 

3,175,814 

1, 299, 720 

832.876 

826,597 

338,800 

536,457 

1. 181,  ftOO 

1,360.828 

1, 290. 068 

866.320 

1,045,395 


648.324 
1,059.240 

845.040 
1,464,805 


1,478.030 
772,296 
466.907 
400.000 

1,419,470 
124.039 

1,882,369 


324,688 

695,000 

485. 54d 

2,565.476 

2. 814, 841 


30,784,540 


*  Inoladed  with  "All others." 


Summaries  of  former  shipments  from  previous  Annual  Reports  of  the  Chief  of  Engineers, 


Shipped^ 

For  year  ending — 

June  80,  1881. 

June  1, 1883. 

June  1, 1884. 

By  rail 

Buihds. 
6, 631. 660 
9.628,696 

BwhOt. 
13, 290,  255 
15, 870, 458 

BushOM, 
12, 059, 172 

By  river 

18,411,064 

Total 

16,260.356 

28.660,713 

30.480.256 
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IMU  ihowing  the  average  number  of  days  in  each  month  ike  Great  Kanawha  River  stood  at 

and  above  different  stages* 


9 

8 

4 

5 

6. 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

10. 

80 

81 

22 

23. 

24. 

85 

28. 

27. 

28. 

28. 

30. 

81. 

82 

33 

34 

35 

30 

37 

88 

39 

40 

41 


0 

3 


30.33 

30.58 

29.00 

25.00 

2a  08 

15.75 

11.02 

8.92 

&75 

&83 

4.92 

4  25 

3.17 

2.33 

2.25 

1.92 

1.85 

L50 

1.00 

0.83 

0.75 

a58 

ass 
a  42 
a  42 
a  42 
a33 
a  33 
a  33 
a  33 
a  33 
a33 
a25 
a  25 
a  17 


P4 


2a  25 

28.25 

27.25 

24.38 

2a  25 

14.08 

9.60 

&00 

6.83 

5.75 

4.75 

4.42 

3.83 

O.  do 

3.17 
2.75 
2.83 
2.08 
1.92 
L50 
1.08 
L08 
a  92 
a  75 

a66 
aso 
a  33 
a  25 
ai7 
a  17 
a  08 
a  08 
a  08 
ao8 
ao8 


3L00 

3L00 

30.66 

29.42 

25.83 

18.83 

12.25 

7.75 

6.08 

4.25 

3.00 

2.42 

LB2 

1.75 

1.66 

1.25 

a92 

a  75 

a  75 

a  58 

a»3 
a  33 
a  08 
ao8 
a  08 


Pi 


30.00 

3a  00 

30.00 
29.00 
24.00 
ia75 

ia42 
a83 

4.83 
8.75 
3.17 
2.25 
2.00 
L75 
1.66 
L42 
1.25 
LOO 
a  88 
a  66 
a  66 

a  58 
a  42 
a  42 
a25 
a  25 
a  17 
a  17 
a  08 
a  08 


I 


81.00 

30.88 

28.08 

20.83 

14.42 

a58 

5.25 

8.17 

2.25 

1.83 

1.17 

a  75 

a  58 
a5o 
a  25 
a26 
an 


9 


saoo 

27.83 
20.58 
12.83 
6.00 
2.08 
1.17 
a  88 

aso 
aso 
a  33 
a  33 
a  17 
a  08 


20.00 
22.33 
14.  u8 
a  76 
6.50 
892 
2.66 
1.75 
1.33 
1.08 
1.00 
a  75 
a  75 
a  58 

a  42 
a  33 
a  25 
a  25 
a  25 
a  17 
a  17 
ao8 
a  08 


0 
<1 


26.58 

laoo 

12.60 
7.60 
4.92 
3.33 
1.83 
1.42 
1.17 
a  83 
0  83 
a  66 

aso 
aso 
a  42 
a  33 
a  33 
a  25 
a  17 
an 
an 
a  17 
a  17 
an 
an 
an 
an 
an 
an 
a  08 
a  08 
a  08 


I 


21.17 
13.75 
9.25 
a  33 
400 
2.66 
1.02 
L58 
L25 
1.17 
a  83 
a  83 

a  83 
ass 
a  66 
aso 
aso 
a  42 
a  33 
a  25 
a  26 
an 
an 
an 
an 
an 
an 
an 
an 
a  08 
a  08 
,ao8 
a  08 

0.08 

a  08 
a  08 
a  08 
a  08 
a  08 
a  08 


22.33 
15.08 

ae6 
a  33 

1.08 

a  42 
an 
a  08 


Ji 


26.92 

18.75 

14.58 

ia92 

a25 

4.25 

2.60 

L67 

L2S 

LOO 

a  83 

a  75 

aso 
a  33 
a  33 
a  25 
a  25 
a  25 
a  25 
a  25 
an 
an 
an 
an 
an 
a  08 
a  08 
a  08 
a  08 
a  08 
a  08 

0.08 

a  08 
a  08 


80.-50 
3a  33 
27.58 

ia67 

12.75 
9.42 

ass 

4.42 
a  25 
2.08 
L66 
L25 
LOS 
a  66 
a  58 
a  42 

a  33 
ass 
a  17 
an 
an 
an 
an 

0.08 

a  08 


337.08 
29a  73 
250.23 

loaoi 

145.66 
100.07 

oaos 

4a  42 
3a49 
2a  07 
22.49 

ia66 

15.88 

12.89 

1L40 

9  42 

a  18 

ass 
a67 

4.68 

a  75 

838 
2.76 
2.28 
2.00 
LSO 
L25 

Ln 

LOO 
a  82 
a  65 

a  65 
a  49 
a49 
ass 
a  08 
a  08 
ao8 
a  08 
a  08 


*  The  ftTenge  being  for  twelve  years  bef^inninff  Jnly  ltlS7S,  from  records  of  the  Charleston  gauge 
kept  at  the  United  States  engineer  office  at  Charleston,  w.  Ya.    Gaage-reading  the  available  water 
Ar  narigation  in  the  Great  Kanawha  below  Charleston. 

United  States  Engineer  Office, 

Charleston,  W,  Va,,  October  17,  1885. 


DD  2. 


IMPROVEMENT  OF  ELK  BIVEB,  WEST  VmOINIA. 


Some  worky  to  the  extent  allowed  by  the  small  available  balance,  was 
done  in  Angast,  September,  and  October,  1884.  For  details,  reference 
is  requested  to  the  report  below  of  Mr.  A.  M.  Scott. 

Some  obstmctions  to  the  navigation  yet  remain,  which  are  due  to 
the  action  of  certain  individuals  or  corporations.  They  should  be  re- 
moved if  farther  improvement  Is  to  be  made  by  the  United  States. 

117  ENa 
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Money  statement. 

Jnlyl,  1884,  amonnt  available $1,179  23 

Jnly  1, 1H85,  amount  expended  daring  fiscal  year,  exclnsi  ve  of  ontstanding 

liabilities  July  1,  1884 1.179  23 

C  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      3, 000  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


report  op  mr.  a.  m.  scott,  assistant  engineer. 

United  States  Engineer  Office, 

CharltstoH,  W.  To.,  May  13,  1835. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  of  operations  at  im- 
proving Elk  River  during  the  year. 

The  work  done  consisted  in  blasting  and  removing  some  large  rocks  from  a  trouble- 
Bome  bend  known  as  the  "End  of  the  World,"  in  Clay  County,  in  repairing  the  old 
break  in  the  Blue  Creek  Dam,  and  in  removing  obstructions  and  improving  the  chan- 
nel for  boats  between  Big  Sandy  and  the  mouth  of  the  river. 

blasting. 

Work  at  the  End  of  the  World  was  commenced  August  14, 1884,  with  a  hired  force 
of  about  eighteen  men  tinder  the  former  overseer,  Mr.  H.  H.  Beall.  It  was  finished 
August  27.  Fifty  rocks,  some  of  them  very  large,  containing  altogether  about  430 
cubic  yards,  were  blasted  and  taken  out  of  the  way. 

These  rocks  have  been  the  cause  of  numerous  accidents  both  to  flat'-boats  and  rafts, 
and  their  removal  is  regarded  by  the  rivermen  as  a  decided  improvement. 

repair  of  dam,  etc. 

The  repair  of  the  break  in  the  old  timber  and  stone  dam  at  the  mouth  of  Bine 
Creek  and  the  removal  of  obstmctions  mostly  between  that  point  and  the  month  of 
the  river  were  done  during  September  and  October,  1»84,  by  a  hired  force  under  Mr. 
Ralph  King,  an  Elk  lumberman  and  pilot  and  a  former  foreman  on  the  Elk  improve- 
ment. About  160  feet  of  the  dam,  which  is  from  5  to  6  feet  high,  were  entirely  gone. 
The  repair  was  made  ^vith  long,  heavy  logs  and  short  cross-sticks  drift-bolted  and 
pinned  together  and  filled  with  stone.  A  brush  and  stone  apron  was  also  made  below 
the  new  work,  ahd  considerable  done  to  repair  and  strengthen  the  old  part  of  the 
dam.  Altogether  about  1,700  linear  feet  of  timber  and  375  cubic  yards  of  stone  were 
used.  Work  on  the  dam  was  commenced  September  10,  and  finished  September  23. 
From  that  time  till  October  25,  when  all  work  was  stopped  by  want  of  funds,  a  small 
force  was  employed  in  removing  snags,  large  stones,  sunken  trees,  &.C.,  and  in  the 
reduction  of  gravel  and  bowlder-bars,  mostly  within  a  distance  of  4  miles  of  the 
mouth  of  the  river.  This  last  work  was  mainly  in  the  interest  of  barge  and  small- 
Bt«anil>oat  navigation.  It  was  found  that  the  Government  funds  would  not  be  suffi- 
cient to  remove  all  of  the  really  serious  obstructions  in  this  part  of  the  river,  and* 
parties  interested  raised  about  ^100  to  supplement  the  Government  work. 

This  was  spent  under  the  direction  of  our  foreman  mostly  in  scraping  and  cutting 
down  a  bowlder  bar  ju?t  above  the  P^lk  Boom. 

A  material  improvement  was  eflfected  by  this  work  in  the  lower  part  of  the  river, 
and  several  parties  interested  in  staves,  railroad  ties,  tan-bark,  &c.,  the  most  of  which 
comes  out  in  barges  and  boats,  have  since  expressed  themselves  highly  pleased  with  it. 

indictments. 

In  reference  to  the  indictments,  referred  to  in  former  reports,  against  the  owners  of 
the  old  lock  and  dam,  and  also  .against  the  Elk  River  Boom  Company,  for  obstructing 
navigation,  as  to  the  former,  "personal service  "  has  never  been  obtained,  and  no  fur- 
ther action  taken.  The  suit  against  the  Elk  River  Boom  Company  was  tried  before 
the  circuit  court  here  in  June  last,  but  the  jury  failed  to  agree.  It  has  been  post- 
poned twice  since,  but  will,  I  am  informed  by  the  prosecuting  attorney,  come  np  for 
trial  again  next  month. 

Very  respectfully,  your  obedient  servant, 

A.  M.  Scott, 
AuUtant  Engineer. 
Lieut.  Col.  Wm.  P.  Craighill, 

Corps  of  Engineers, 
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i.btter  of  mr.  a.  m.  scott,  afisistant  enoimeer.. 

United  States  Engineer  Office, 

Charleston,  W,  Va.,  June  29, 1885. 

Colonel  :  In  reply  to  yoxirs  of  the  24th,  I  have  to  state  that  nothing  further  has 
been  done  in  the  suit  against  the  Elk  River  Boom  Company,  and  the  prosecuting  at- 
torney Just  this  morning  informs  me  that  the  case  has  been  postponed  to  the  Decem- 
ber term. 

Yery  respectfully,  your  obedient  servant, 

A.  M.  Scott, 
AaaUtant  Engineer, 
Col.  Wm.  P.  Craighill, 

Carps  of  Engineers, 


•DD3. 

IMPROVEMENT  OF  NEW  RIVER  FROM  THE  MOUTH  OF  WILSON,  IN  GRAY- 
SON COUNTY,  VIRGINIA,  TO  THE  MOUTH  OF  THE  GREENBRIER  RIVER, 
IN  WEST  VIRGINIA. 

Nothing  done  on  this  river  daring  the  year  ending  Jane  30^  1885. 

Money  statement. 

Jaly  1,  1884,  amount  available |3,079  08 

Jaly  1, 1885,  amount  expended  dnring  fiscal  year,  exclnsiye  of  outstanding 
liabilities  July  1,1884...... 79  08 


July  1,1885,  amount  available 3,000  00 

eject 169,000  00 

June  30, 1887    25,000  00* 


r  Amount  (estimated)  required  for  completion  of  existing  project 169, 000  00 

J  Amount  tnat  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1887 
1  Babmitted  in  compliance  with  requirements  of  section  2  of  river  and 


l^    harbor  acts  of  1866  and  1867. 


% 


D  D4. 
MODELS  AND  PLANS  FOR  MOVABLE  DAMS. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  C,  January  5, 1885. 

Sib  :  1  have  the  honor  to  submit  herewith  a  copy  of  the  report  of  the 
Board  of  Engineer  Officers,  constituted  by  your  authority  to  comply 
with  the  resolution  of  the  House  Committee  on  Elvers  and  Harbors, 
received  at  the  War  Department  on  14th  February  last,  requesting  an 
examination  to  be  made  at  Pittsburgh,  Pa.,  of  models,  plans,  &c.,  for 
movable  dams  and  other  improvements,  with  a  report  to  the  committee 
of  the  facts  concerning  the  same  and  their  opinions  as  to  the  utility 
thereof. 

The  Board,  after  giving  notice  by  advertisement  in  newspapers  of 
Pittsburgh,  examined,  with  explanations  from  the  inventors  in  person, 
the  various  inventions  submitted  to  them,  and  in  this  report  gives  its 
views  on  the  merits  of  each. 

The  majority  of  the  inventions  are  modifications  of  the  well-known 
bear-trap,  designed  to  adapt  this  gate  to  wide  chutes  and  to  locks,  and 
the  Board  reports  that,  as  the  United  States  is  now  preparing  to  build 
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two  wide  bear-trap  gates'ou'the  Kentucky  Biver,  and  as  the  most  prom- 
ising of  the  many  inventions  'examined  will  naturally  be  adopted  for 
that  work,  it  does  not  deem  it  necessary  at  this  present  time  to  make 
any  special  recommendations'as  to  testing  any  of  these  devices. 

The  originals  of  the  papers^and  drawings  enumerated  in  the  report 
of  the  Board  are  retained  in  jthis  office,  subject  to  the  call  of  the  com- 
mitteCjif  required. 

very  respectfully,  your  obedient  servant, 

John  Newton, 

Chief  of  Engineers^ 
Brig,  and  Bvt  Mqj.  Qen. 
Hon.  Robert  T.  Lincoln, 

Secretary  of  War. 


letter  of  the  chairman  of  the  committee  pn  rivers  akd 
harbors  of  the  house  of  representatives. 

House  of  Eepresentatiyes, 
Washington^  JD.  C,  February  13, 1884. 

Sir:  I  am  instructed  by  the  House  Committee  on  Eivers  and  Harbors 
to  transmit  to  you  thd  inclosed  resolution  of  the  committee  and  to  ask 
a  compliance  with  their  request. 
Eespectfully,  yours, 

Albert  S.  Willis, 

Chairman. 
Hon.  EoBERT  T.  Lincoln, 

Secretary  of  War. 


RESOLUTION  OF  THB  HOUSE  COMMITTEE  ON  RIVERS  AND  HARBORS. 

Besolvedf  That  the  Secretary  of  War  be  requested  to  direct  the  Engineer  Depart- 
ment to  cause  to  be  examined  the  models,  plans  for  movable  dams,  and  other  river 
improvements  at  Pittsburgh,  Pa.,  and  report  to  this  committee  the  facts  concerning 
the  same,  and  their  opinion  as  to  the  utility  thereof. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtony  D.  0.,  February  1^,  1884. 

Sir:  I  have  the  honor  to  acknowledge  the  reference  to  this  office  on 
the  15th  instant  of  the  letter  from  the  Hon.  Albert  S.  Willis,  chairman 
of  the  Committee  on  Eivers  and  Harbors  of  the  House  of  Eepresenta- 
tives,  inclosing  resolution  of  the  committee  relative  to  the  examination 
of  "models,  plans  for  movable  dams,  and  other  river  improvements  at 
Pittsburgh,  Pa.,'^  &c.,  and  to  reply  that  a  Board  of  Engineers  for  the 
consideration  of  questions  pertaining  to  the  proposed  dam  on  the  Ken- 
tucky River  at  Beatty ville  was  constituted  by  your  authority  in  October 
last.  This  Board,  consisting  of  Lieut.  Cols.  W.  P.  Craighill  and  W.  B. 
Merrill  and  Capt.  James  C.  Post,  of  the  Corps  of  Engineers,  it  is  sug- 
gested, would  be  a  proper  one  to  perform  the  duty  required  by  the  Com- 
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mittee  on  Bivers  and  Harbors.  I  beg.  therefore^  to  recommend  that  a 
Board  to  consist  of  the  officers  nam^  be  constituted  to  assemble  at 
Pittsbnrgh,  Pa.,  on  the  15th  of  March,  proximo,  or  as  soon  thereafter  as 
the  other  daties  of  the  members  will  permit,  to  examine  and  report  upon 
the  models,  plans,  &c.,  referred  to  in  the  resolution  of  the  committee,  and 
at  the  same  time  consider  such  other  plans,  &c.,of  like  character  as  may 
be  placed  before  it ;  and,  with  this  view,  that  notice  of  its  meeting  be  given 
through  the  medium  of  the  Pittsburgh  papers  for  the  information  of  all 
concerned.  With  your  sanction  the  order  constituting  the  Board  will 
be  issued  from  this  office. 

The  expenses  of  the  Board,  including  mileage,  may  be  paid  from  the 
appropriation  for  contingencies  of  rivers  and  harbors. 
Very  respectfully,  your  obedient  servant, 

H.  G.  Weight, 
Chief  of  Engineers^ 
Brig,  and  Brvt.  Maj.  Oen* 
Hon.  BoBEBT.  T.  Lincoln, 

Secretary  of  War, 

[Indonement] 

Wae  Depabtment, 

February  23, 1884. 

The  within  recommendations  of  the  Chief  of  Engineers  are  approved. 
By  order  of  the  Secretary  of  War. 

John  Tweedalb, 

Chief  Clerk. 


bbpobt  of  boabd  of  engineebs. 

June  16, 1884. 

Genebal:  The  Board  of  Engineers,  constituted  by  Special  Orders 
No.  19,  head*quarters  Corps  of  Engineers,  United  States  Army,  Wash- 
ington, D.  C,  February  28, 1884,  with  directions  "to  assemble  at  Pitts- 
burgh, Pa.,  to  examine  and  report  upon  such  models,  plans,  &c.,  for 
movable  dams  as  may  be  placed  before  it,''  have  the  honor  to  submit  the 
fgllowing  report : 

As  soon  as  possible  after  the  receipt  of  the  order  convening  the  Board 
advertisements  were  inserted  in  Jive  newspapers  of  Pittsburgh,  Pa., 
giving  notice  to  inventors  that  the  Board  would  assemble  in  that  city 
on  the  Ist  day  of  April,  and  inviting  them  to  send  in  models  of  their  in- 
ventions and  to  appear  in  person  to  explain  them. 

The  Board  met  at  Pittsburgh  on  the  day  appointed,  and  examined 
the  models  and  heard  the  explanations  of  the  inventors,  in  the  hall  of 
the  Chamber  of  Commerce,  which  bad  been  kindly  placed  at  their  dis- 
posal for  this  service.  On  account  of  the  great  number  of  models  pre- 
sented, and  the  imperfection  of  many  of  the  drawings,  the  Board  de- 
cided to  request  each  inventor  to  send  in  complete  drawings  of  his 
inventions,  together  with  a  written  statement,  embodyii^  the  substance 
of  each  invention,  and  the  advantages  claimed  to  arise  from  its  use  in 
practice. 

These  drawings  and  statements  are  attached  to  this  report  as  appen- 
dices. 

The  inventions  may  be  classified  as  follows : 

Improved  bear  trap  gates  for  dams  and  locks. 

Improved  inlet  valve.   . 

Improved  cofifer-dams. 

Improved  fixed  dam. 
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IMPROVED  BEAR-TRAP  GATE. 

» 

All  of  the  inventions  relate  to  minor  additions  or  modifications  of  the 
well-known  bear-trap  gate,  invented  by  Josiah  White  in  1818,  of  which 
there  are  many  examples  in  the  lumbering  regions  of  Pennsylvania  and 
Maryland.  The  essential  features  are  the  same  in  all. 
Ji^Mr.  John  Du  Bois,  of  Du  Bois,  Pa.,  has  constructed  a  number  of  those 
now  in  use  in  Pennsylvania.  They  are  of  lifts  varying  from  4  feet  to  18 
feet,  and  are  operated  in  chutes  from  4  feet  to  40  feet  in  width.  In  the 
narrower  chutes  the  gates  rise  and  fall  uniformly,  but  in  those  of  the  ex- 
treme width  mentioned  there  is  a  decided  tendency  for  one  end  of  the 
gates  to  move  faster  than  the  other.  This  may  take  i)lace  at  either  ex- 
tremity, and  is  entirely  independent  of  the  point  of  entrance  or  exit  of 
the  water  under  the  gates. 

Two  or  three  years  ago  Mr.  Du  Bois  constructed  a  gate  in  a  chnte.120 
feet  wide  in  Dam  No.  1,  Monougahela  Eiver,  in  which  this  irregularity 
in  movement  was  so  great  that  it  was  found  necessary  to  add  to  the 
under  side  of  the  lower  leaf  a  movable  stiffening  truss.  He  submitted 
a  model  to  the  Board  exhibiting  this  truss,  which  is  also  designed  to 
prevent  the  lower  leaf  from  rising  too  high.  Belief  openings  are  likewise 
provided  between  the  two  leaves,  when  at  their  greatest  height,  to  guard 
against  the  overturning  of  the  lower  leaf  from  excess  of  under  pressure, 
as  has  sometimes  occurred.  He  has  also  added  a  relief  weir  to  the  cul- 
vert, conveying  the  water  under  the  gate,  in  order  to  regulate  this 
jiressure.  We  believe  that  these  modifications  are  useful  improvements 
for  long  bear-trap  gates. 

Mr.  G.  W^  Parsons,  of  Williamsport,  Pa.,  presented  models  and  draw- 
ings of  bear-trap  gates,  wliich  he  has  designed  with  a  view  to  their  use 
in  a  lock,  instead  of  the  usual  miter  gates.  These  gates  are  to  be  worked 
by  double  hydraulic  presses,  placed  below  the  gate  chambers,  and  actu- 
ated by  the  head  of  water;  they  are  raised  or  lowered  by  forcing  the 
piston  in  either  direction.    His  plans  have  never  been  trietl  in  practice. 

The  Board  are  of  the  o[)inion  that  this  method  of  working  bear-trap 
gates  is  liable  to  the  serious  objection  that  the  hydraulic  presses  under 
the  gates  are  inaccessible,  and  are  much  exposed  to  stoppages  by  sand 
and  gravel  clogging  the  working  parts.  In  a  subsequent  design  Mr, 
Parsons  proposes  to  raise  the  operating  cylinders  to  the  level  of  the 
lower  pool,  placing  them  at  the  ends. of  the  gates.  This  arrangement 
introduces  new  mechanical  difficulties,  which  render  their  use  in  that 
position  of  doubtful  practicability.  The  Board  thinks  that  the  x>roba- 
bilities  of  success  for  this  system  are  small,  and  that  even  if  it  should 
in  the  end  be  successful,  it  offers  no  advantages  over  the  simpler  form 
of  the  ordinary  bear-trap. 

Mr.  Parsons  claims  that  a  lock  constructed  according  to  his  design, 
with  numerous  side  culverts,  needs  but  a  single  gate,  which  may  be 
placed  at  either  end,  and  that  it  can  be  used  as  an  open  chute  without 
gates.  By  means  of  tlie  side  culverts  he  proposes  to  throw  in  so  much 
additional  wat«r  that  the  current  due  to  a  given  head  will  be  reduced  to 
a  velocity  sufficiently  low  to  permit  boats  to  ascend  the  lock  or  chute, 
and  overcome  the  assumed  difference  of  level.  In  the  discussion  (Ap- 
pendix B,  he  asserts  that  in  a  chute  1,000  feet  long  he  can  by  these 
means  so  reduce  the  current  due  to  a  head  of  10  feet  as  to  obtain  a 
velocity  of  only  ij  miles  an  hour. 

The  Board  are  of  the  opinion  that  these  assertions  cannot  be  sus- 
tained, and  that  the  current  through  the  lock  or  chute  would  be  so 
great  that  no  boat  could  ascend,  nor  could  one  descend  in  safety.    Ac- 
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cording  to  the  asaal  formulas  for  discharge,  the  resulting  velocity  would 
be  about  18  miles  per  hour. 

Mr.  George  Archibald,  bf  Banksville,  Pa.,  submitted  a  model  of  a 
bear-trap  gate,  whose  chief  difference  from  the  usual  type  is  in  the 
manner  in  which  water  is  let  into  and  drawn  out  of  the  gate-chamber. 
His  method  is  to  drop  the  water  down  vertically  through  openings  in 
the  floor  of  the  head  bay,  and  then  pass  it  under  the  sill  of  the  upper 
leaf  through  small  culverts.  This  is  substantially  the  same  as  the 
method  now  in  use  on  Locks  5,  6,  and  7,  of  the  Monongahela  Navigation 
Company,  with  the  exception  that  the  valve  shown  in  the  model  is  not 
balanced.  In  this  respect  Mr.  Archibald's  valve  is  defective,  as  in  its 
present  shape  it  could  not  be  handled  by  any  power  ordinarily  available ; 
but  as  it  can  readily  be  changed  to  a  balanced  valve  without  affecting 
the  substance  of  the  invention,  it  will  be  assumed  that  it  is  Mr.  Archi- 
bald's intention  to  balance  both  entrance  and  exit  valves. 

The  Board  are  of  the  opinion  that,  as  a  rale,  it  is  preferable  to  have 
all  valves  in  the  abutments,  where  they  are  readily  accessible  in  case 
of  necessity.  Mr.  Archibald  has  arranged  to  limit  the  height  to  which 
the  gate  can  rise  by  hooks  and  catches,  that  hold  the  leaves  together 
when  they  have  reached  their  maximum  admissible  height ;  he  also 
uses  sliding  links,  attached  to  the  under  side  of  the  lower  leaf.  These 
devices  are  useful,  but  as  something  of  this  sort  is  common  in  all  bear* 
trap  gates,  no  special  comment  is  necessary. 

His  model  shows  each  leaf  composed  of  several  independent  sections. 
No  bear- trap,  as  far  as  known,  has  ever  been  built  without  having  each 
leaf  in  a  single  piece,  and  the  Board  are  of  the  opinion  that  continuous 
construction  is  essential  in  the  present  state  of  our  knowledge  and  ex- 
perience. 

Mr.  Arthur  Kirk,  of  Pittsburgh,  Pa.,  presented  several  models  illus- 
trating the  modifications  he  proposes  for  use  in  the  construction  of  bear- 
trap  gates  and  their  application  to  locks ;  also  models  for  fixed  dams 
and  coffer-dams,  together  with  a  design  for  inlet- valves.  In  the  con- 
struction of  the  foundations  of  fixed  or  movable  dams  and  locks  to 
which  he  applies  the  bear-trap  gate  instead  of  miter-gates,  the  essential 
feature  is  the  substitution  of  merchantable  boards  for  timber,  as  ordina- 
rily used.  A  platform  of  boards  is  first  laid,  upon  which  tight  walls  of 
boards  are  built  up  to  the  proper  height,  and  the  pens  thus  formed  are 
filled  with  broken  stone,  sand,  or  other  ballast.  He  also  uses  boards  in 
the  construction  of  fixed  dams,  and  of  bear-trap  gates. 

In  some  localities  it  is  possible  that  boards  may  be  found  to  form  an^ 
adequate  and  economical  foundation,  but  their  use  in  this  connection  is 
a  matter  that  appeals  so  readily  to  the  judgment  of  the  constructing 
engineer  that  comment  by  the  Board  seems  unnecessary.  In  building 
fixed  dams  boards  cannot  always  be  used  with  economy,  as  they  tend 
to  increase  the  labor  of  construction,  and,  after  the  dam  is  built,  render 
it  liable  to  more  rapid  deterioration,  if  not  kept  constantly  submerged, 
by  exposing  a  greater  amount  of  surface  to  decay.  It  is  a  well-known 
fact  that  dams  have  already  been  constructed  of  boards  or  planks.  In 
the  application  of  bear-trap  gates  to  locks,  Mr.  Kirk  has  two  methods 
of  raising  the  gates.  They  are  either  made  buoyant,  or  else  they  are 
raised  by  the  power  furnished  from  a  reservoir  in  the  lock-walls,  which 
is  filled  by  pumps  actuated  by  turbiue- wheels.  The  usual  type  of  bear- 
trap  gate  operates  very  well  in  a  chute  where  there  is  a  ditierence  of 
level  on  the  two  sides  of  the  gate,  but  when  a  pair  of  bear-trap  gates  is 
used,  as  in  a  lock,  each  gate  must  either  be  raised  or  lowered  in  still 
water.    If  the  gates  are  made  bupyant  they  will  not  sink,  and  if  heavier 
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than  water  they  cannot  be  raised  unless  power  can  be  brought  to  bear. 
It  is  possible  to  obviate  these  difficulties  in  this  way: 

Let  the  upper  gate  be  made  buoyant ;  it  will  then  remain  up  and  act 
as  a  gate  in  still  water.  If  now  the  space  underneath  the  gate  be  con- 
nected with  the  lower  pool  by  a  culvert,  the  pressure  of  the  upper  pool 
will  keep  the  gate  down,  and  thus  the  gate  can  be  maneuvered  under 
either  condition.  For  the  lower  gate  the  conditions  must  be  reversed. 
It  must  be  made  heavier  than  water,  and  can  only  be  raised  by  bring- 
ing the  head  of  the  upper  pool  under  it  by  means  of  culvert  in  the  side 
walls.  The  necessity  for  these  two  large  culverts  would  make  this  use 
of  bear-traps  usually  more  expensive  than  the  ordinary  initer-gates,  and 
thus  far  they  have  not  been  used  for  locks. 

Mr.  Kirk  has  also  several  devices  for  limiting  the  height  of  the  water 
under  the  gates  and  preventing  them  from  being  overturned  by  too 
great  a  pressure.  These  consist  of  relief  weirs,  automatic  closing  of 
the  inlet  and  opening  of  the  outlet  valve,  and  a  valve  in  the  lower  leaf 
which  is  opened  when  .the  gate  passes  beyond  a  certain  limit.  The 
Board  consider  that  serious  difficulties  will  ba  encountered  in  attempt- 
ing to  put  in  practice  some  of  these  methods,  but  they  call  attention  to 
the  use  of  relief  weirs  as  likely  to  prove  the  most  effective  and  prac- 
ticable of  those  mentioned.  The  details  of  these  various  devices  can  be 
found  in  Mr.  Kirk's  plan^,  submitted  herewith. 

In  the  designs  for  coffer-dams  Mr.  Kirk  has  neglected  a  most  essential 
feature  required  in  such  works — that  of  proper  means  of  preventing 
leakage  underneath  his  structure.  To  remedy  this  defect  sheet-piling 
must  be  driven,  or  some  method  devised  to  prevent  water  from  passing 
through  the  permeable  strata  upon  which  his  pontons  rest.  When 
this  is  properly  done  the  cost  of  using  this  design  would  be  so  great 
that  the  Board  do  not  feel  that  thev  can  recommend  it  as  a  substitute 
for  the  methods  now  in  use,  as  it  has  not  been  made  to  appear  that  it 
has  any  special  advantage  beyond  the  fact  that  the  pontons  may  be  re- 
moved and  used  again  in  constructing  other  coffer-dams. 

Mr.  Kirk  also  called  special  attention  to  the  hinge,  which  he  had  de- 
signed for  fastening  bear  trap  gates,  and  also  to  his  improved  inlet-' 
valve.  As  to  the  former,  the  Board  think  it  sufficient  to  state  that  it 
appears  to  be  a  good  hinge.  It  does  not,  however,  possess  marked  ad- 
vantages over  several  others  that  the  Board  have  seen,  and  therefore 
they  regard  a  simple  mention  of  it  sufficient. 

The  improved  valve  is  shown  on  Sheet  No.  19  of  the  drawings  sub- 
jnitted  by  Mr.  Kirk,  and  is  fully  descril)ed  by  him  (see  Appendix  D). 
So  far  as  is  known  to  the  Board,  this  valve  has  never  been  tried  prac- 
tically. The  combination  of  sliding  and  rolling  action,  as  shown  in 
the  model  exhibited  to  the  Board,  seems  to  warrant  the  opinion  that  it 
is  likely  to  prove  a  useful  valve,  notwithstanding  its  slow  movement. 
It  ])robal)ly  can  be  used  to  advantage  where  sluicing  is  necessary,  such 
as  in  locks  and  chutes,  but  as  a  substitute  for  the  ordinary  valves  of 
filling  or  emptying  culverts  for  locks  or  movable  dams,  too  much  time  is 
consumed  in  opening  or  closing  this  valve  to  make  it  available  for  such 
purposes. 

In  addition  to  examining  the  models  which  were  submitted  to  them, 
the  Board  were  directed  by  your  indorsement  of  February  29,  1884,  on 
a  letter  from  T.  H.  Pollock,  of  Monongahela  City,  Pa.,  to  consider  the 
apparatus  for  oi)ening  and  closing  lock-gates  for  which  Mr.  Pollock 
has  received  letters  patent  No.  287575,  dated  October  30,  1883.  Mr. 
Pollock's  invention  is  substantially  as  follows: 
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On  each  lock-wall  he  runs  a  shaft,  extending  nearly  the  full  length  of 
the  wall,  which  is  pat  in  motion  by  any  convenient  source  of  power. 
Parallel  to  this  main  shaft  are  a  number  of  short  counter-shafts,  pro* 
Tided  with  drums,  some  of  which  receive  the  lines  used  for  opening  the 
gates  and  others  the  lines  used  for  shutting  the  gates,  which  pull  on  the 
outer  end  of  a  ^par,  whose  inner  end  is  fastened  to  the  gate.  Motion  is 
transmitted  at  will  from  the  constantly  moving  shaft  to  any  one  of  the 
counter-shafts  through  friction  gearing,  the  particular  style  used  in  the 
case  in  question  being  toothed  friction  rollers,  such  as  are  common  in 
iron  mills.  The  counter-shafts  have  a  slight  play  around  one  end,  as  a 
center,  so  that  the  rollers  may  be  thrown  in  and  out  of  gear  by  a  lever 

Besides  operating  the  gates,  the  patent  contemplates  the  use  of  one 
or  more  capstans,  each,  similarly  attached  to  an  index>endent  counter* 
shaft  and  similarly  actuated.  These  capstans  are  for  pulling  boats  into 
or  out  of  the  locks. 

The  patentee  only  claims  the  combination  of  the  devices  which  have 
been  just  described,  no  claim  being  made  for  the  devices  themselveS| 
all  of  which  are  well  known  to  mechanics. 

The  Board  saw  the  combination  at.  work  at  Lock  No.  1  on  the  Monon- 
gahela  Biver,  and  consider  it  an  excellent  one  for  use  under  similar 
conditions.  The  plans  for  Government  Lock  No.  8,  on  the  Monongahela 
Biver,  which  were  prepared  some  years  back,  contemplate  the  use  of 
somewhat  similar  mechanism,  with  the  exception  that  local  conditions 
made  it  advisable  to  have  a  separate  source  of  power  at  each  gate.  The 
nae  of  friction  gearing  is  believed  to  be  indispensable  in  such  cases. 

The  service  of  locks  is  much  expedited  by  the  use  of  such  devices,  and 
the  Board  heartily  commend  them  to  the  profession. 

CONCLUSION. 

The  instructions  received  by  the  Board  direct  them  to  examine  and 
report  upon  the  various  models  submitted  to  them,  and  they  have  en- 
deavored to  comply  with  these  instructions  by  permitting  %11  inventors 
to  speak  for  themselves,  and  by  giving  their  own  opinions  on  the  various 
inveutionssubmitted  to  them.  Someofthese  inventions  are  meritorious, 
and  by  bringing  them  to  the  attention  of  engineers  those  to  whose  work 
they  are  adapted  can  make  use  of  them. 

The  majority  of  the  inventions  that  came  before  the  Board  are  modi- 
fications of  the  venerable  and  well-known  b^ar-trap,  and  they  are  chiefly 
designed  to  adapt  this  gate  to  wide  chutes  and  to  locks,  its  past  service 
having  been  limited  to  narrow  chutes.  As  the  United  States  is  now 
preparing  to  build  two  wide  bear-trap  gates  on  the  Kentucky  Kiver,  on 
the  recommendation  of  the  members  of  this  Board,  and  as  the  most 
promising  of  the  many  moditications  that  have  come  before  them  will 
natnrall3*  be  adopted  for  that  work,  it  does  not  seem  necessary  at  this 
present  time  to  make  any  special  recommendation  as  to  testing  any  of 
these  devices. 

The  following  papers  and  drawings  accompany  this  report : 

*  Appendix  J.— Statement  of  John  Da  Bois,  describing  his  invention,  with  one  sheet 
of  tracings. 

"Apptndix  B. — Pamphlet  and  statement  of  G.  W.  Parsons,  describing  his  inventions, 
with  three  sheets  of  drawings  (blue  prints). 

*  Appendix  C. — Letterof  George  Archibald,  describing  his  inventions,  with  one  sheet 
of  drawings. 

'Appendixes  not  printed. 
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*  Appendix  D, — Statement  of  Arthar  Kirk,  describing  his  inventions,  accompanied  by 
a  book  containing  seventeen  sheets  of  drawings. 

*  Appendix  E.—Letter  of  T.  H.  Pollock,  with  a  description  of  his  patent,  referred  to 
the  Board  by  the  Chief  of  Engineers. 


Eespectfully  submitted. 


Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


Wm.  p.  Cbaighill, 
Lieut,  Col*  of  Engineers. 

Wm.  E.  Merrill, 
Lieut.  Col.  of  Engineers. 

Jas.  0.  Post, 

Captain  of  Engineers. 


DD5. 

PRELIMINARY  EXAMINATION  OF  G|tEENBRIER  RIVER,  WEST  VIRGINIA. 

United  States  Engineer  Office, 

Baltimore^  Md.y  November  4,  18S4.. 

General:  I  have  the  honor  to  rei)ort  that  the  required  preliminary 
examination  of  the  Greenbrier  River,  West  Virginia,  was  made  in  the 
last  third  of  October,  1884,  by  Mr.  William  Proctor  Smith,  lately  of  the 
Corps  of  Topographical  BDgineers,  U.  S.  A.,  my  other  daties  having 
prevented  me  from  undertaking  it  in  person. 

A  copy  of  Colonel  Smith's  report,  dated  November  1, 1884,  is  inclosed 
herewith. 

The  Greenbrier  is  about  125  miles  long  from  the  Forks  near  Travel- 
er's Bepose,  in  the  northern  part  of  Pocahontas  County,  West  Virginia. 
Though  it  has  a  width  of  600  or  800  feet  at  a  few  points,  it  is  very  shal- 
low where  ^  wide,  its  average  width  not  exceeding  or  equaling  300 
feet.  The  country  through  which  it  flows  is  believed  to  be  well  adapted 
for  grazing,  and  moderately  so  for  agriculture,  containing  tine  timber 
and  some  valuable  minerals.  It  is,  however,  very  broken  and. hilly, 
and  may  even  be  styled  mountainous.  The  declivity  of  the  stream  is 
considerable,  averaging,  Colonel  Smith  reports,  about  8  feet  to  the  mile. 

From  the  mouth  of  Howard's  Creek,  near  the  Greenbrier  White  Sul- 
phur Springs,  in  Greenbrier  County,  to  Hinton,  in  Summers  County, 
where  it  empties  into  the  New  River,  the  Greenbrier  River  was  very 
carefully  surveyed  in  1874  by  Lieut.  Thomas  Turtle,  Corps  of  Engineers. 
His  report  was  printed  in  full  in  the  Report  of  the  Chief  of  Engineers 
for  1877,  Part  I,  commencing  at  page  709. 

A  portion  of  the  river  above  the  mouth  of  Howard's  Creek  for  about 
40  miles,  as  well  as  that  covered  by  Captain  Turtle's  work,  was  surveyed 
some  sixty  years  ago.  by  Captain  McNeil,  of  the  United  States  Corps  of 
Topographical  Engineers,  whose  report  is  printed  in  the  document  re- 
ferred to  above,  commencing  on  page  762. 

The  river  is  not  navigable,  and  the  portion  of  New  River  below  its 
mouth  is  also  unnavigable.  A  down  stream  sluice  navigation  for  bat- 
teaux  might  be  made  at  a  cost  of  about  $125,000,  the  sluices  to  be  25 
feet  wide  and  2  feet  deep  at  low  water.  If  the  sluices  were  made  50  feet 
wide  the  cost  would  be  doubled.    Such  a  navigation  would  enable  the 

'Appendixes  not  printed. 
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prodacts  of  agriculture  and  the  miues  to  be  transported  more  cheaply 
to  the  Chesapeake  and  Ohio  Railroad  than  by  hauling  in  wagons,  as  at 
present;  but  it  wnild  probably  be  still  necessary  for  the  people  to  de- 
pend almost  entirely  on  laud  transportation  for  return  freights.  To 
give  a  convenient  water  transportation  both  up  and  down  stream  would 
require  the  construction  of  numerous  locks  and  dams,  at  a  total  cost 
very  much  greater  than  that  given  above  for  sluice  navigation. 

For  details  of  the  commercial  condition  of  the  country  through  and 
near  which  the  river  flows,  reference  is  requested  to  Colonel  Smith's 
report.  • 

Under  all  the  circumstances  of  the  case  as  given  above  and  in  Colonel 
Smithes  report,  I  do  not  consider  the  advantages  which  would  result 
from  an  improvement  of  the  Greenbrier  sufficient  to  justify  the  cost, 
and  therefore  I  report,  in  the  phraseology  of  the  law,  that  in  my  opin- 
ion the  Greenbrier  is  not  "  worthy  of  improvement  by  the  General  Gov- 
ernment.'' 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 

Lieut  Col.  of  Engineers. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.S.A. 


REPORT  OF  MR.   WILLIAM  PROCTOR  SMITH,  ASSISTANT  ENGINEER. 

Baltimore,  Md.,  November  1,  lb84. 

Colonel:  In  compliance  with  yonr  InBtrnctions  to  make  an  examination  of  Green- 
brier  River,  West  Virginia,  I  have  the  honor  to  report  that  I  left  Wilmington,  Del., 
on  the  17th  of  October,  and  proceeded  by  rail  to  Ronceverte,  W.  Va.,  a  station  on 
the  Chesaptiake  and  Ohio  Railway,  thence  by  wagon  to  the  forks  of  the  river,  a  dis- 
tance by  land  of  89  miles,  and  retiiruiug  by  yarions  roads  which  cross  the  stream,  for 
none  are  found  along  the  river  banks.  I  got  a  very  good  idea  of  the  country  and 
river  from  its  source  to  the  mouth  of  Howard's  Creek,  a  distance  of  about  100  miles, 
at  which  point  I  finished  the  examination,  as  a  complete  survey  was  made  in  1874, 
from  the  creek  mentioned  to  the  mouth  of  the  Greenbrier  at  New  River,  a  distance  of 
49  miles,  by  Capt.  Thomas  Turtle,  Corps  of  Engineers,  a  description  of  which  may  be 
fonnd  in  your  report  to  the  Chief  of  Engineers  for  the  year  1877  (Appendix  V,  on  the 
third  division  of  the  central  transportation  route  to  the  seaboard). 

The  Greenbrier  River  has  its  source  in  what  is  called  the  Back  Alleghany  Mountain, 
in  the  northern  part  of  Pocahontas  County,  and  is  composed  of  two  forks,  east  and 
"weet,  which,  nniting  20  or  25  miles  below,  form  the  main  stream,  l2o  feet  in  width, 
which  increases  to  700  feet  at  Marlin's  Bottom,  or  the  mouth  of  Kuapp's  Creek,  and 
is  about  the  same  at  the  mouth  of  Howard's  Creek.  It  flows  southwesterly  between 
the  Alleghany  Mountain  proper  on  the  east  and  Cheat  aud  various  other  mountains 
on  the  west ;  the  limits  of  the  part  under  consideration  being  entirely  in  Pocahontas 
and  Greenbrier  Counties. 

The  river  presents  characteristics  peculiar  to  all  streams  having  their  sources  in  the 
elevated  regions  of  the  Alleghauy  Mountains.  It  forces  its  passage  through  and 
aronnd  the  points  of  small  mountains,  which  freqiiently  confine  it  within  narrow 
limits,  snch  as  are  to  be  found  at  the  mouth  of  Deer  Creek  and  Drop  Mountain. 
In  BQch  cases  its  banks  are  steep,  precipitous,  aud  rugged,  but  for  the  greater  part 
of  the  distance  the  hills  slope  down  gradully  aud  often  recede  from  the  river,  show- 
ing rich  flat  alluvial  deposits.  Its  principal  tributaries  from  the  east,  going  down- 
stream, are  Deer,  Setlingtou,  Knapp  s,  Beaver,  and  Anthony's  creeks,  and  Spice  Run 
Mt  Drop  Mountain,  and  from  the  West  Clover  Lick,  Stony,  and  Spring  creeks,  with 
some  minor  streams.  During  freshets  the  river  rises  about  5  feet  at  the  forks,  8  feet 
at  Marlin's  Bottom,  and  12  feet  at  Greenbrier  Bridge,  near  the  mouth  of  Howard's 
Creek.  At  the  time  of  examination  the  water  was  very  low,  in  fact  lower  than  it  has 
been  for  several  years.  At  one  point.  Falling  Springs,  about  23  miles  above  Howard's 
Creek,  the  bed  was  entirely  dry  for  1|  miles,  the  water  having  sunk,  which  occurs  only 
on  rare  occasions  when  it  is  excessively  dry.  The  bed  of  the  stream  is  composed  of 
sandstone,  over  which  the  current  flows  smoothly  and  freely,  except  at  one  or  two  points* 
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meDtioned  abo  ve,  where  the  riter  is  narrowed  by  the  approach  of  the  mountains.  There 
are  no  precipitous  falls,  soch  as  are  generally  found  in  streams  in  mountainous  districts, 
and  very  few  ledges  make  their  appearance.  The  average  fall  seems  to  be  about  8  feet 
per  mile,  some  places  as  much  as  10  feet,  and  others  as  low  as  5  feet.  The  river  divides 
the  limestone  lands  on  the  west  from  the  sandstone  lands  on  the  east.  The  country 
on  the  west  is  hilly,  but  very  productive ;  on  the  east  the  land  is  light  and  not  very 

food  for  farming  purposes,  but  it  has  on  it  the  finest  of  white  pine,  and  the  Beaver 
lick  Mountains,  between  the  Alleghany  and  the  river,  and  extending  from  Dunmore 
to  Howard's  Creek,  65  miles,  are  full  of  red  and  brown  hematite  iron  ores — the  same 
veins  that  run  through  to  Chattanooga,  Tenn.,  and  Birmiuffham,  Ala.  Near  Dunmore 
magnetic  iron  ore  is  said  to  exist  in  Michael's  Mountain.  On  the  west  side  of  the  river, 
white  oak,  hickory,  poplar,  walnut,  aherry,  and  vew  pine  are  found  in  the  greatest 
abundance.  Blue-grass,  timothy,  clover,  and  red-top  furnish  plenty  of  grazing  and 
hay.  Lumber  and  cattle  are  no\v  the  principal  sources  of  wealth,  and  iron  will  soon 
be  added  thereto.  Coal  has  been  found  in  Cheat  Mountain,  both  above  and  below  the 
forks,  and  also  near  Greenbrier  Bridge,  and  iron  in  the  latter  locality,  which  belongs 
to  the  great  belt  already  m.entione<l.  The  limestone  is  blue,  and  makes  a  good  build- 
ing material,  as  well  as  produces  all  the  lime  used  in  the  country  and  some  for  ship- 
ment.   The  sandstone  is  the  best  of  its  kind. 

There  are  ten  towns  in  Pocahontas  County,  with  a  population  from  25  to  100  persona 
each,  the  stores  of  which  sell  annually  about  $150,000  worth  of  general  merchandise. 
Goods  are  hauled  to  the  northern  part  of  the  county  from  Staunton,  Va.,  a  distance  of 
75  to  100  miles,  over  five  mountain  ranges,  and  the  products  of  the  country  taken  away 
in  the  same  manner.  Huntersville,  the  county  seat  of  Pocahontas,  gets  its  supplies 
from  Millborough,  on  the  Chesapeake  and  Ohio  Railway,  40  miles  distant,  and  the  south- 
em  part  of  the  county  deals  at  Lewisburg  and  Ronceverte.  The  former,  tne  county  town 
of  Greenbrier,  4  miles  from  the  railway,  containing  a  population  of  about  1,200,  has 
10  stores,  selling  $100,000  worth  of  goods  per  year,  2  carriage  factories,  and  2  furni- 
ture establishments ;  the  latter,  a  flourishing  town,  from  800  to  1,000  inhabitants,  on 
the  Chesapeake  and  Ohio  Railway,  the  station  for  all  the  up-conuty  spoken  of,  has  a 
large  foundiy  and  flour  mill,  eight  or  ten  stores,  which  sell  about  as  many  goods  as 
are  sold  in  Lewisburg,  and  a  steam  saw-mill,  with  a  capacity  for  sawing  100,000  feet 

Eer  day,  belonging  to  the  Saint  Lawrence  Boom  and  Manufacturing  Company,  and 
as  sawed  this  season  all  the  logs  floated  down  the  Greenbrier  and  its  tributaries  this 
year,  viz,  9,500,000  feet,  into  lumber  and  shingles.  This  company  expects  to  get  out 
the  coming  year  15,000,000  feet  of  white  pine  logs  and  saw  them  into  lumber.  It  has 
a  boom  extending  from  Ronceverte  nearly  up  to  the  mouth  of  Howard's  Creek,  about 
4  miles.  This  boom  enables  the  company  to  run  or  float. its  logs.  With  good  rises  in 
the  river  this  compan}^  which  only  cuts  white  pine,  which  floats  easily,  has  had  no 
trouble  in  the  past  three  seasons;  but  should  the  river  not  rise,  as  was  the  case  for 
several  years  before,  it  would  have  great  difficulty  in  getting  over  the  ri>cks,  particu- 
larly at  Droop  Mountain.  Some  work  is  absolutely  needed  for  those  timber  owners 
who  have  no  boom  and  wish  to  raft  their  logs  or  timber,  which  requires  more  water 
than  for  running,  particularly  should  the  rafts  be  composed  of  white  oak  or  some  other 
heavy  timber. 

There  are  eleven  small  towns  in  Greenbrier  County  besides  those  referred  to  above 
tributary  to  the  river,  with  15  stores,  which  sell  annually  $150,000  worth  of  goods  ; 
these  with  the  others  mentioned  give  a  total  of  $500,000  worth  of  general  merchandise 
sold  in  this  section  of  the  country  per  annum. 

The  celebrated  Greenbrier  White  Sulphur  Springs  are  on  Howard's  Creek,  6  miles 
from  the  river,  which  yearly  consume  large  quantities  of  the  farm  products  of  the 
counties  referred  to,  all  ot  wnich  has  to  be  hauled  in  wagons  for  a  long  distance. 

The  area  of  country  drained  by  the  Greenbrier  River  and  its  tributaries,  within  the 
limits  specified,  is  about  1,200  square  miles.  The  number  of  farms,  upwards  of  2,000, 
containing  nearly  200,000  acres,  are  valued  at  nearly  $6,500,000.  Seventeen  thousand 
beef  cattle  are  raised  annually,  whose  value,  with  the  other  live  stock,  amounts  to 
$950,000.  The  value  of  farm  productions,  as  near  as  could  be  ascertained,  is  $750,000. 
Annual  production  of  com  330,000  buHkels,  and  wheat  100,000.  Assessed  value  of 
property,  about  $6,000,000.     Population,  20,000. 

In  view  of  the  wealth  of  this  section  of  the  country  in  minerals,  timber,  and  agri- 
cultural products,  and  the  fact  that  there  is  no  outlet,  except  by  wagon,  through  long 
distance-s  and  over  rough  roads,  it  is  respectfully  recommended  that  a  survey,  which 
will  cost  $3,300,  be  made  from  the  forks  to  the  mouth  of  Howard's  Creek,  a  distance 
of  10  or  15  miles,  for  the  purpose  vf  ascertaining  the  best  method  of  improving  this 
river  and  the  cost  of  the  same. 

Respectfully  submitted. 

Wm.  Proctor  Smith, 

Assistant  Engineer, 

Lieut.  Col.  Wm.  P.  Craiohill, 

Corps  of  Engineers f  U,  S,  A 
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IMPROVEMENT  OF  KENTUCKY  AND  TRADEWATER  RIVERS,  KENTUCKY  j 
BIG  SANDY  RIVER,  KENTUCKY  AND  WEST  VIRGINIA;  AND  OF  GUYAN- 
DOTTE,  LITTLE  KANAWHA,  AND  BUCKHANNON  RIVERS.  WfeST"  VIR- 
GINIA. 


BEPOBT  OF  CAPTAIN  JAMES  C.  POST,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARaE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1885,  WITS 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Kentucky  River,  KeDtncky. 

2.  C>peratiDg  and  keeping  in  repair  locks 

and  dams  on  the  Kentucky  River, 
Kentucky. 

3.  Tradewater  River,  Kentucky. 


4.  Biff  Sandy  River,  West  Virginia  and 

Kentucky. 

5.  Gnyandotte  River,  West  Virginia. 

6.  Little  Kanawha  River,  West  Virginia. 

7.  Buckhannon  River,  West  Virgina. 


EXAMINATIONS  AND  SURVEYS. 

8.  Bough  River,  Kentucky.  |  9.  Condition  of  Green  and  Barren  rivers, 

Kentucky. 


United  States  Engineer  Office, 

Cincinnatij  OhiOj  July  36, 1885. 

Oenebal:  I  transmit  herewith  the  annual  reports  for  the  fiscal  year 
ending  Jane  30, 1885,  for  the  several  works  of  improvement  ander  jny 
charge. 

Very  respectfully,  your  obedient  servant, 

Jas.  0.  Post, 

Captain  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


E  E  z. 

IMPROVEMENT  OF  KENTUCKY  RIVER,  KENTUCKY. 

Operations  for  the  improvement  of  this  river  have  been  continued 
during  the  past  fiscal  year,  and  the  following  work  has  been  accom- 
plish^: 

LOOK  AND  DAM  NO.  1. 

The  outlet  to  the  breach  has  been  raised  and  about  5,000  cubic  yards 
of  backing  have  been  placed  behind  the  dam,  closing  the  leaks  through 
it^  and  most  of  those  tiirough  the  abutment.    This  work  has  resulted  in 
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the  accumnlation  of  additional  deposit  in  the  breach.  The  greater  part 
of  the  area  included  within  it  is  at  the  present  time  higher  than  the 
crest  of  the  dam,  and  a  considerable  portion  is  nnder  cultivation.  Be- 
low the  lock  a  bar,  composed  of  drift,  which  obstructed  the  low- water 
channel,  was  removed  by  dredging.  A  shore  crib  was  also  built  at  the 
lower  end  of  the  lock  as  an  aid  to  boats  entering  it,  and  also  to  prevent 
as  far  as  possible  the  reformation  of  the  bar.  The  timber  for  the  ^ard- 
cribs  and  the  backing  for  the  dam  were  obtained  by  contract.  The 
keepers  dwelling  at  this  lock,  built  by  the  State  of  Kentucky  a  num- 
ber of  years  ago,  was  partially  submerged  during  the  freshets  of  1883 
and  1884.  This  caused  its  foundation  to  settle  and  the  building  to  be- 
come so  dilapidated  it  was  necessary  to  have  a  new  house.  A  contract 
for  the  new  building  has  been  entered  into  with  J.  J.  Cox,  of  Carroll  ton, 
Ky.,  and  work  hasl3een  commenced.  The  site  selected  for  it  is  above 
the  level  of  the  highest  water  thus  far  known. 

locb:  and  dam  no.  4. 

During  the  past  season  dam  No.  4  commenced  leaking  so  badly  it  was 
feared  navigation  would  be  stopped  and  the  work  at  No.  5  seriously  in- 
terfered with.  An  efibrt  was  made  to  check  the  leaks  by  the  use  of  ad- 
ditional backing  and  replacing  some  of  t>he  sheeting  that  could  be 
reached  without  drawing  down  the  pool.  The  work  was  but  partially 
successful.  The  pool  was  kept  at  a  height  sufficient  for  boats  of  medi- 
um draught  and  navigation  continued,  although  it  was  impossible  to 
fill  it.  This  dam  is  the  only  one  remaining  of  those  built  by  the  State 
of  Kentucky  about  forty  years  ago.  In  1883  it  was  in  an  unsafe  condi- 
tion and  had  been  observed  to  yield  slightly  when  under  a  heavy  press- 
ure. Its  apron  or  down  stream  half,  intended  to  receive  the  falling 
water,  had  been  carried  away  some  years  before,  and  the  front,  as  it  was 
left,  presented  a  broken  and  patched  condition ;  it  also  leaked  consider- 
ably. During  the  low- water  season  of  that  year  a  new  apron  was  con- 
structed and  the  dam  made  secure  against  destruction.  With  the 
small  balance  of  the  appropriation  remaining  on  hand  at  the  time  no 
other  work  could  be  done,  and  the  examination  and  repair  of  the  up- 
stream portion,  where  the  leaks  existed,  was  not  undertaken.  Since 
then  they  have  continued  to  increase.  It  is  proposed  to  thoroughly  re- 
pair this  dam  during  the  present  season. 

LOCK  and  dam  no.  5. 

The  late  date  at  which  the  appropriation  bill  was  passed  last  year 
made  it  impossible  to  execute  contracts  and  accomplish  a  full  season's 
work  at  this  lock.  The  lock-chamber  and  up  stream  approach  were 
cleared,  the  miter-sills  rebuilt,  the  walls  and  coping  partially  repaired, 
the  guard-cribs  partly  reconstructed,  the  gates  framed,  and  anew  abut- 
ment was  built  by  contract.  Contracts  were  also  made  for  the  con- 
struction of  the  dam  and  su|)plying  the  lock  and  gate  irons.  Work 
was  commenced  upon  both  these  contracts,  but  neither  was  completed 
at  the  close  of  the  year.  The  gate  timbers  and  the  timber  for  the  cribs 
were  obtained  by  contract.  The  site  selected  for  the  new  dam  is  about 
100  feet  below  the  old  one.  Several  years  ago  the  latter  was  destroyed 
by  the  river  making  a  breach  160  feet  wide  behind  the  abutment.  The 
debris  of  the  old  work  remains,  and  might  have  been  used  for  the  foun- 
dation of  the  new  dam  had  not  the  place  selected  possessed  several  ad- 
vantages over  the  old  locations.  At  the  new  site  both  the  dam  and 
abutment  will  be  upon  rock,  and  the  bank  on  the  abutment  side  is  also 
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rock.  The  only  disadvaDtage  that  exists  arises  from  the  probability 
of  its  being  somewhat  more  expensive  to  construct  the  dam  where  it  is 
proposed,  bnt  when  it  is  completed  the  structure  will  be  stronger  and 
less  liable  to  leak,  being  wholly  new,  than  if  composed  partly  of  new 
and  partly  of  old  work. 

SNAG-BOAT  KWASIND, 

Anthority  having  been  granted  for  the  temporary  transfer  of  the 
snag-boat  Kwasind  from  the  Wabash  River  to  the  Kentucky  River,  the 
removal  of  snags  was  commenced  and  continued  in  the  month  of  Sep- 
tember and  the  first  part  of  October.  During  this  time  many  of  the 
most  dangeront*  ones  were  removed  between  the  mouth  of  the  river  and 
as  far  above  Lock  Ko.  5  as  the  state  of  the  water  would  permit  the  boat 
to  operate.  The  largest  one  taken  out  was  estimated  to  weigh  32  tons 
and  the  others  15  tons  or  under.  In  the  latter  part  of  October,  at  the 
request  of  Lieutenant-ColoneJ  Merrill,  Corps  of  Engineers,  the  snag-boat 
was  transferred  to  the  Ohio  River  for  a  few  weeks.  Upon  her  return 
she  was  laid  up,  the  season  being  too  far  advanced  to  continue  work. 
As  early  this  spring  as  the  weather  and  river  were  suitable  she  was 
again  equipped  and  sent  above  Dam  No.  5,  to  complete  the  removal  of 
the  obstructions  in  that  portion  of  the  river  before  the  dam  was  con- 
structed and  the  water  raised.  With  one  or  two  exceptions,  where  the 
snags  were  too  heavy  to  be  lifted  and  will  require  blasting,  this  work 
was  completed  from  Lock  No.  5  to  Shaker's  Perry,  a  distance  of  44  miles. 
Snags  and  stumps  were  removed,  overhanging  trees  felled,  and  such  trees 
as  were  likely  to  be  washed  from  the  banks  and  become  snags  were 
girdled. 

The  following  is  a  summary  of  the  work  done: 

Snags  and  stamps  removed 169 

Trees  cnl  down 22 

Trees  girdled 1,032 

The  Kwasind  is  a  small  gunwaled,  bulled  snag-boat,  120  feet  long, 
with  24  feet  beam.  She  was  built  in  1879,  and,  as  is  frequently  the  case 
with  boats  of  this  class,  in  the  six  years  since  she  was  built  her  timbers 
Lave  become  badly  decayed.  As  the  navigation  of  this  river  requires 
the  use  of  a  snag-boat  yearly,  application  was  made  for  the  transfer  of 
the  Kwasind  to  the  Kentucky  Kiver  by  purchase,  the  price  to  be  paid 
being  $1,000,  the  present  value  of  her  machinery  and  equipment. 
Authority  was  also  requested  for  building  a  new  boat,  using  such  por- 
tions of  the  Kwasind  in  her  construction  and  equipment  as  were  suitable. 
Both  of  these  requests  have  been  granted.  For  additional  details  of 
the  work  done  upon  the  lower  river,  reference  is  made  to  report  of  D. 
L.  Sublett,  assistant  engineer,  forwarded  herewith. 

SXJBVEY  OP  THE  TTPPEB  BIYEB. 

A  survey  of  the  river  from  Oregon  to  Beatty ville  has  been  completed 
by  B.  S.  Burnett,  assistant  engineer,  and  sufficient  data  obtained  to 
locate  all  the  dams  required  in  the  extension  of  slackwater  to  the 
Three  Forks.  According  to  this  survey  the  length  of  the  Kentucky 
Biver  is  261  miles  from  its  mouth  to  the  Three  Forks,  and  the  fall  211.2 
feet  in  the  same  distance,  or  at  the  rate  of  9.7  inches  to  the  mile.  The 
first  five  locks  and  dams,  as  soon  as  No.  5  is  completed,  ^Jl  have  a  com- 
bined lift  of  71.9  feet,  and  give  a  depth  of  6  feet  for  navigation  a  dis- 
tance of  98  miles.    This  leaves  a  fall  of  about  140  feet  to  be  overcome 
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by  the  additional  locks  and  dams.  It  is  believed  this  can  be  aocom- 
plished  by  the  constrnction  of  eleven  dams  if  they  are  given  a  slightly 
increased  height  over  that  originally  proposed. 

LOCK  AND  DAM  NO.  6. 

Efforts  have  been  made  to  obtain  the  site  for  this  lock  as  aathorized 
by  act  of  July  5, 1884;  but  up  to  this  time  they  have  been  nnsuccessful, 
owing  to  the  difficulty  in  obtaining  a  good  title  to  the  land  needed. 

DAM  AT  BEATTYVILLE. 

The  commencement  of  the  dam  at  Beattyville  has  also  been  delayed 
because  of  the  difficulties  in  obtaining  the  land  required.  It  is  believed 
that  these  have  now  been  overcome,  and  nothing  will  prevent  the  be- 
ginning of  this  dam  at  an  early  date. 

IMPROVEMENT  OF  THE  UPPER  RIVER. 

The  inhabitants  of  the  upper  Kentucky  Valley  are  unprovided  with 
means  for  bringing  their  produce  to  market,  except  they  use  the  mount- 
ain roads  and  the  river  during  freshets.  The  former  are  frequently 
impassable  from  snow  and  ice,  and  their  use  at  any  time  is  difficult. 
The  period  during  which  the  river  is  available  is  greatly  reduced  by 
the  obstructions  it  contains.  To  remedy  this  evil,  during  the  delay  in 
the  extension  of  slackwater  navigation,  application  was  made  for  au- 
thority to  expend  $1,500  of  the  amount  appropriated  for  the  Kentucky 
Eiver  in  improving  the  river  channel  from  Beattyville  to  the  Kentucky 
Central  Eailroad  Bridge,  a  distance  of  80  miles.  This  project  was  ap- 
proved, and  parties  are  now  being  organized  for  the  work.  It  will  con- 
sist of  the  removal  of  snags,  trees,  and  rocks  and  the  construction  of 
wing-dams  concentrating  the  water  upon  the  bars.  It  is  expected  this 
improvement  will  give  a  channel  at  least  60  feet  wide,  with  a  minimum 
depth  of  3  feet  for  nine  months  each  year. 

PROPOSED  OPERATIONS  FOR  1885-^86. 

During  the  fiscal  year  it  is  expected  to  complete  the  lock -house  at 
Ko.  1  and  Dam  Ko.  5,  and  the  improvement  of  the  channel  of  the  upper 
river,  and  also  commence  the  construction  of  the  dam  at  Beattyville. 
The  land  for  lock  and  Dam  No.  6  will  be  acquired,  and  contracts  made 
for  the  purchase  of  as  much  of  the  materials  required  in  their  construc- 
tion as  the  balance  of  the  funds  on  hand  will  permit. 

The  recommendation  in  my  last  annual  report,  that  authority  be 
granted  b^^  Congress  to  obtain  the  land  needed  for  the  new  locks  and 
dams,  in  extending  the  slackwater  improvements  in  advance  of  the 
appropriations  being  made  for  their  constrnction,  is  renewed.  Much 
delay  in  the  progress  of  the  work  would  in  this  way  be  avoided.  The 
lack  of  such  authority  has  prevented  the  dara  at  Beattyville  from  being 
commenced  for  the  jjast  three  years,  and  already  delayed  the  begin- 
ning of  Lock  No.  6  one  year.  With  the  amount  asked  for  it  is  proposed 
to  continue  the  improvement  by  the  construction  of  additional  locks 
and  dams. 

Eight  abstracts  of  proposals  received  for  materials  required  are  in- 
closed herewith.  Commercial  statistics  of  Beattyville  and  vicinity,  up- 
per Kentucky  Eiver,  are  also  inclosed. 
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Money  statement 

Jnljkl,  1884,  amoant  available |74,452  06 

AmonDt  appropriated  by  act  approved  July  5y  1884 250,000  00 

324,452  06 
July  1, 1885,  amount  expended  during  fiscal  year  exclusive  of  outstanding 

liabUities  July  I,  1884 59,730  26 

July  1,  1885, amount  available 264,721  80 

{Amount  (estimated)  required  for  completion  of  existing  project 2,221,639  26 
Amount  that  can  be  profitably  expended  in  fiscal  year  enging  June 
30,  1887 500,000  09 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ab$traot  of  proposals  received  by  Capt,  James  C.  Post,  Corps  of  Engineers,  during  ihefisoal 
fear  ending  Jnne  30, 1835,  for  furnishing  materials  and  oonstrncting  an  abutment  to  Dam 
No,  by  Kentucky  River, 


KuDM  of  bidders. 


Minns  Williams 

A.G.  Braaner « 

Brftoner  &,  Mo  Daniel 

John  Kirk.. , 

John  Kirk 

Thomas  F.  Sharkey  and  J.  E.  Abraham. 
Thomas  Crowe 


is  o  ce.o 

s  •S'S 


$6  75 
8  45 
8  50 


5  •s  00 

>tlO  00 

9  65 

10  95 

15  00 


I 


Cents. 

30 

1 

35 

37i 

37i 
20 


o  ^  a  ID 

II N 

Vi  >^  o 

©  ©"9  o 


(knU. 
36} 


I 

a 


S 


28i 

75 

75 
90 


$4, 779  00 
5, 982  60 
6, 018  00 

5, 798  44 

6,832  20 

7, 752  60 

10, 620  00 


S 

1 


& 


"ib'A 

187  60 

187  60 
226  00 


For  640.78  cubic  yards. 


t  For  67.22  cubic  yards. 


Bids  were  opened  August  18, 1884.    Contract  awarded  to  Minus  Wiliiams,  of  Frank- 
fort, Ky..  and  executed  under  date  of  August  19,  1884. 


For  furnishing  timber  for  repairing  guard-cribs,  Dam  No.  1,  Kentucky  River,  Kentucky, 


■Hi 


of  bidders. 


T.  J.  Hardin. 
H.  C.  Jones. . 


Per  linear  foot. 


120  pieces 
12  feet 
long. 


(kntt. 


in 


67  pins  16 
feet  long. 


Cents, 


n 


64  pieces 
24  feet 
long. 


Cents. 

m 

1«4 


42  pieces 
82  feet 
long. 


Cents. 


lit 


Amonnt. 


Linear  feet. 
6,992 
6,902 


Aggrs- 
gate. 


$1,293 
1,158 


!^Bids  opened  August  7,  1884.    Contract  was  awarded  to  H.  C.  Jones,  of  Madison, 
Ind.,  and  executed  under  date  of  August  15, 1884. 

llSENGh 
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For  fwnMMUflKg  mafaruil  for  repiaMng  Dam  No.  1  andJlUing  guard-aribB,  Kentuekjf  Bimtf 

Kentucky. 


Kamee  of  bidden. 

Beeldng. 

Stone. 

Na 

4,000  eobio  ymrde 
of  graveL 

1,000  cubic  yards 
of  clay. 

1,000  eabic  yards 
riprap. 

"ssr 

iPriceper 
cnbie 
yard. 

Amount 

Price  per 
cable 
yard. 

Amoont. 

Price  per 
cable 
yard. 

Amoont. 

1 

R.  B.Deaiii 

$0  00 
82ft 
125 
94 

«3.060 
8,800 
6.000 
8,760 

$or4 

67ft 

60 

94 

$560 

676 
600 
940 

$0  00 
02ft 
125 
94 

$000 
026 

1.250 
940 

$5^900 

t 
8 
4 

Kirk*  AbrahMD 

O.  W.  Anderson 

Jamee  0.  Snyder 

r  ■      ■                     i 

4,800 
6,850 
6,640 

Bids  opened  Angnst  16, 1884.    Contract  awarded  to  Kirk  4b  Abraham,  of 
£>rt,  Kj.f  and  executed  on^er  date  of  AngOBt  18, 1884. 


For  fumiBhing  Hmher  for  Lock  No.  5  and  approacke»f  Kmtuekg  River,  KeiUwiky. 


Names  of  bidders. 


Thomas  J.  Hardin. 
Henry  C.  Jones . . . 


Price  per  linear 

foot  for  crib  tim* 

bers,  4te.    (Ac- 

grefKSte  q  aan  tity 

reqaired.  82,151 

linear  feet.) 


OmU. 
16 
20 


TotoL 


$5,144  16 
6,480  91 


Bids  opened  September  9,  1884.    Contract  award  to  Thomas  J.  Hardin,  of  Hon- 
ieiey,  Ky.,  and  executed  under  date  of  September  15,  1884. 


F&r  fumUhing  Umber  (204  pieces  oak  limber.  15,767  feet,  B.M.)  for  look^aiee  at  Lock 

So.  5,  Kentucky  Miver,  Kentucky, 


Kames  of  bidders. 


W.  L.  Pence 

T.  J.  Congleton  &Bto 


Price  per  1,000 

feet,  B.  M.,deliT- 

ered  on  wharf 

at  Frankfort, 

Ky. 


Price  per  1.000 
feet,  B.  AC.  deUr- 

ered  in  rtver. 
Lock  No.  6.  Ken- 
tacky  River. 


$27  60 
48  00 


Bids  opened  September  15,  1884.    Contract  awarded  to  W.  L.  Pence,  of  Frankfort, 
Ky.,  and  executed  under  date  of  September  20,  1884. 


APPENDIX   EE — ^REPORT   OP   CAPTAIN  POST. 


1875 


fmniMng  wkoteriaU  and  lahwr  for  eonstruoting  Dam  No,  5,  Kentucky  BivoTf  Km- 

iuokff. 


<tf  biddexa. 


I.T.  HoAff.Jr 

WmiAmKirk 

Bw  C.  Howell 

Tbonuis  J.  HMdln. 
C.  J*  lieDoDAld 


AboTe  water.  Ti]n< 

ber,  40,524  Une»r 

feet. 


Price 

per 

Unear 

foot. 


(knU, 
28 
25 
30 
92k 
48 


Amoant. 


$10, 700  52 
11,031  00 
13, 057  20 
15, 120  80 
22,796  76 


Uoder  water.  Tim- 
ber, 80,240  linear 
feet. 


Price 

per 

linear 

foot. 


CfmUt. 
28 
20 
80 
27* 
48 


Amount. 


$18, 456  20 
16.048  00 
24,072  00 
22,066  00 
34,508  20 


Sheeting,  852.588 
feet,  B.  M. 


Price 
per 
1,000 
feet. 


$25 
20 
24 
25 
80 


Amount. 


$8, 814  70 
7,051  76 
8,462  11 
8, 814  70 

10,577  64 


Spikes,  06,000 
poonda. 


Price 

per 

ponnd. 


OmtM. 
5 
8 
4 
7 
ift 


Amonnt. 


$4,800 
2,880 
8.840 
6.720 
4»820 


of  bidden. 


I.T.Hoac,jr.... 
WfllianUrk.... 

BwC.  HoweU 

Tbomas  J.  Hardin 
C.  J.HcOooald.. 


Anchorafte  rod*, 
8,850  pounds. 


Price 

per 

pound. 


Ctnia. 

10 

5 

6 

10 

15 


Amonnt. 


$886  OO 

417  50 

501  00 

885  00 

1,252  50 


Gravel  baoklne, 
6,000  cubic  yards. 


Price 
per 
cubic 
yard. 


$0  66 

1  00 

40 

1  10 

50 


Amount. 


$8,800 
6.000 
?,400 
6,600 
8,000 


Riprap  stone, 
18,000  cuDic  yards. 


Price 
per 
cubic 
yard. 


$1 
1 
1 
1 
1 


00 
25 
05 
00 
04 


Amount. 


$18,000 
28.750 
18,860 
18.000 
28»560 


Aggregate. 


$66.605  42 
67.778  26 
78, 182  81 
78. 156  00 

100, 010  10 


Bids  opened  October  20,  1884.    CoDtraot  was  awarded  to  Israel  Y.  Hoag,  Jr.,  of 
Ftttsbnrgh,  Pa.,  and  exeoated  under  date  of  November  17,  1884. 


For  fitmUking  ca»t  and  wrought4ron  work  for  gates  of  Look  No,  5. 


Vo. 


1 

s 

8 

4 
5 


Karnes  of  bidders. 


Lomas  Forffe  and  Bridge  Works. . 

Nnnnins  A  Lubbering 

Qnmn    City    Bridge  and   Steam 

Forging  Company 

FimacisFritcb 

Stanton  &  Denire 


Cast  iron. 

(Approximate  quantity, 

14,481  pounda.) 


Price 
per  pound. 


OentM. 
5.85 
5.488 

&25 
6 
8  75 


Amount. 


$861  61 
786  71 

806  06 
86K  86 
543  08 


Wrouffbt  iron. 

(Approximate  quantity, 

82.783  pounda.) 


Price 
per  pound. 


Oenti. 
4.15 
4.468 

4.86 
7 
10 


Amount. 


$1,360  80 
1,460  27 

1, 688  08 
2,285  51 
3,278  80 


Aggregate. 


$2,222  51 
2,256  88 

2,638  16 
8.104  87 
8,822  88 


Bids  were  opened  May  ^^  1885.    Contract  awarded  to  the  Lomas  Forge  and  Bridge 
Works,  of  Cinuinnati,  Ohio,  and  executed  under  date  of  May  25,  1885. 
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For  furnishing  all  materials  and  labor  for  oonsiruciing  a  keeper^  s  duelling  at  Lock  No,  1. 


No. 


1 
2 
8 
4 
6 
6 


Names  of  bidders.  Amonnt.  Remarks. 


John  J.  Cox $2,325 

William  L.  Graham 2,375 

Samuel  Heath 2.400 

Abraham  F.  Kepping !  3,500  ' 

Beiganiin  F.  Snyder 4,-976  ; 

James  Nixon I  4,990  '  Only  one  copy  of  pro- 

posal received  inth- 
oat  guarantee. 


Bids  opened  June  1,  1885.    Contract  awarded  to  John  J.  Cox,  of  Carroll  ton,  Ky., 
and  executed  under  date  of  June  13,  1885. 


REPORT  OF   MR.   D.    L.    8UBLETT,    ASSISTANT  KNGINEKR. 

Frankfort,  Ky.,  July  16, 1885. 

Sir:  I  would  respectfully  submit  herewith  my  report  for  the  fiscal  year  ending 
June  30,  1885,  on  the  **  improvement  of  the  Kentucky  River,''  embracing  that  por- 
tion between  its  mouth  and  the  located  site  at  Lock  No.  6,  about  100  miles.  The 
plan  of  operations  for  the  year  contemplated  the  necessary  improvements  at  Lock  No. 
1,  mentioued  in  my  last  annual  report,  the  building  of  an  entire  new  dam  at  No.  5  on 
a  new  site,  the  erection  of  a  new  stone  abutment,  building  new  sates,  the  removal  of 
old  guard-cribs  and  erection  of  new  ones,  and  the  removal  of  the  entire  wood- work 
of  the  lock,  such  as  miter-sills,  flooring,  side  culverts,  <&c.,  the  removal  of  old  gates, 
excavating  some  25,000  cubic  yards  of  material  from  the  lock  and  approaches,  recut- 
ting  hollow  quoins,  repairing  coping  and  broken  stone  in  the  face  of  the  lock-waU, 
repairing  the  road  leading  to  Lawrenceburg,  digging  a  well,  and  much  other  work  of 
a  miscellaneous  nature  incident  to  the  repair  of  the  old  works,  and  the  locating  of 
Lock  No.  6.  Owing  to  the  lateness  of  the  season  when  the  appropriation  became 
available,  it  was  not  possible  to  make  contracts  in  time  to  safely  begin  the  construc- 
tion of  the  dam,  and  the  contractors  confined  their  operations  to  getting  all  the  ma- 
terial  ready  to  commence  it  this  season.  Soon  after  the  close  of  the  preceding  fiscal 
year  Dam  No.  4  was  found  to  be  leaking  badly,  and  the  pool  going  down  threatened 
to  suspend  navigation  above  Frankfort,  and  thereby  greatly  impede,  if  not  stop,  the 
work  at  No.  5.  which  was  entirely  dependent  on  the  river  for  the  needed  supplies  and 
materials.  Tlie  upper  slope  of  this  dam  is  old  work,  and  was  built  some  rorty-five 
years  ago,  and  extends  from  the  crown  42  feet  up-stream  on  a  slope  of  4  to  1,  making 
the  top  of  the  pile  sheeting,  where  the  leaks  were  supposed  to  exist,  over  10  feet  be- 
low the  pool-water  or  the  crown  of  the  dam.  Owing  to  the  large  amount  of  bruah, 
stone,  &c.,  that  has  been  put  in  from  year  to  year,  to  maintain  navigation,  it  was  im- 
possible to  co£fer-dam  with  any  assurance  of  success,  and  even  then  at  very  groat  cost, 
and  to  draw  off  the  pool  would  virtually  suspend  the  season's  work  at  No.  5.  It  was 
decided,  therefore,  to  stop,  if  possible,  these  leaks  by  means  of  gravel  backing,  cedar 
brush,  and  stone.  Although  this  accomplished  the  object  of  keeping  up  navigation 
during  the  season  to  Lock  No.  5,  it  did  not  entirely  stop  the  leaks. 
The  following  is  a  summary  or  the  work  during  the  nscal  year : 
Lock  No.  1 :  The  dam  was  raised  by  means  of  beveled  sheeting,  and  leveled  so  as 
to  give  full  6  feet  of  water  at  the  lowest  stage  at  Lock  No.  2.  The  breach  work  and 
dam  were  backed  with  gravel,  clay,  and  stone.  The  breach-crib  was  raised  18  inches 
to  cover  settlement,  and  brush  and  gravel  placed  behind  to  stop  return  of  leaks  under 
the  old  stone  abutment.  The  area  behind  the  breach,  embracing  some  4  acres,  has 
rapidly  filled,  and  is  now  several  feet  above  the  crown  of  the  dam,  part  of  it  being 
under  cultivation.  The  extension  of  the  abutment  crib  below  the  dam  was  repaired 
and  widened,  and  the  breach  bank  raised  so  as  to  hold  the  ailt  deposited.  Wing- 
walls  of  rubble  dimension  stone,  laid  dry,  were  built  at  the  upper  and  lower  ends  of 
the  lock.  The  lower  guard-cribs  were  raised  4  to  8  feet  and  filled  with  stone,  goide- 
post  and  fenders  were  put  on  the  cribs,  and  the  lock-chamber  and  approaches  were 
dredged.  Six  hundred  and  seventy-five  cubic  feet  of  logs  and  1,130  cubic  yards  of 
mud  and  gravel  were  removed.  The  side  culverts  under  the  breast  wall  were  cleaned 
of  mud  by  a  submarine  diver,  after  having  been  closed  many  years.  The  bridge  near 
the  lock  was  also  repaired,  and  the  construction  of  a  new  lock-house  has  been  com- 
menced. 
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The  following  material  was  expended  at  this  dam,  the  work  being  done  partly  by 
eontract  and  part  by  hired  labor : 

11,784  linear  feet  white  oak,  12  feet  by  12  inches. 

19, 505  feet  B.  M.  white-oak  sheeting. 

7, 739  pounds  spikes. 

50  screw-bolts. 

67^  cubic  yards  mbble-stone. 

191  cords  of  brush. 

1,202  cubic  yards  riprap  stone. 

1,(^  cubic  yards  clay  backing. 

3,923  cubic  yards  gravel  backing. 

This  lock  and  dam  is  now  to  all  appearances  in  good  condition,  excepting  some  re^ 
pairs  needed  to  the  tail-bay  of  the  lock. 

Lock  No.  4 :  2,416  cubic  yards  stone  and  gravel,  268(  cords  cedar  brush,  and  5,436 
feet  B.  M.  of  white-oak  sheeting  were  used  in  repairing  leaks  in  this  dam.  All  con- 
demned Government  property  was  collected  and  sold  at  public  auction. 

Lock  No.  5 :  All  the  timber  for  the  dam  has  be-en  cut,  and  at  this  date  three-fonrths 
delivered.  Two-thirds  of  the  stone  filling  has  been  quarried  and  all  the  iron  deliv- 
eied,  and  the  contractor  has  begun  dredging  for  the  foandation.  The  contractor  has 
eompleted  the  stone  abutment,  and  the  lock-gates  are  framed  and  are  now  being 
ironed.  The  hollow  quoins  have  been  recut  and  new  pintles  reset,  "and  the  entire 
wood- work  of  the  lock  rebuilt.  The  old  guard- cribs  have  been  excavated  3  feet  to  8 
below  pool- water,  and  new  ones  built  and  filled  with  stone.  Gauges  have  been  cut 
on  the  lock-walls.  The  damaged  coping  and  broken  stone  in  the  face  of  the  walls 
liave  been  removed,  a  quarry  opened,  and  the  necessary  coping  partially  quarried  and 
dressed.  Some  12,000  cubic  yards  of  material  have  been  excavated  from  the  lock  and 
spproaches  by  means  of  a  dredge  and  crane-boat.  A  well  has  been  dug,  and  the  road 
leading  to  Lawrencebnre  repaired.  Owing  to  a  crevice  in  the  rock,  which  passed 
under  the  lower  miter-sill,  the  bottom  of  the  ffate-chamber  was  blasted  out  18  inches, 
and  the  floor  timbered,  concreted,  and  sheeted.  With  the  exception  of  the  dam,  com- 
pleting and  hanging  the  gates,  and  dredging,  the  work  at  this  lock  is  nearly  com- 
pleted, and,  with  a  favorable  season,  it  is  believed  it  will  be  finished  this  year.  The 
work  has  been  under  the  local  charge  of  Mr.  M.  W.  Venable,  assistant  engineer,  with 
Mr.  J.  W.  Walker  as  inspector. 

Lock  No.  6 :  An  examination  by  your  direction  of  the  located  site  of  this  lock  at 
Oregon  Kipple  demonstrated  that  a  change  was  necessary,  and  a  new  location  was 
made  about  one  mile  below,  greatly  redncing  the  estimated  cost  of  lock  and  dam  and 
abutment,  and  securing  a  better  site  in  every  way. 

The  lands  necessary  for  the  works  were  surveyed,  and  borings  for  determining  the 
nature  of  the  foundations  were  made.  The  snag-boat  Kwasind  has  been  operating 
above  No.  5  during  the  year,  removing  snags,  and  cutting  and  deadening  overhang- 
ing trees.  The  year  has  been  very  favorable  for  the  work.  About  120  cubic  yards  of 
dimension  stone  belonging  to  the  Government,  quarried  originally  for  the  stone  abut- 
ment at  Lock  No.  1,  was  brought  from  Madison,  Ind.,  and  used  at  Locks  Nos.  1  and  5. 

Before  Pool  No.  5  is  raised,  some  very  large  bowlders,  lying  directly  in  the  channel 
at  Clear  Creek  Ripple,  should  be  blasted  and  removed.    A  survey  of  Benson  Bar,  7 
miles  above  Frankfort,  was  made,  and  estimates  for  dredging  about  1,000  yards  of 
gravel  made,  to  given  the  necessary  depth  of  channel. 
Very  respectfully,  your  obedient  servant, 

D.  L.  SUBLETT, 

Assistant  Engineer, 
Capt.  Jamkb  C.  Post, 

Corps  of  Engineers,  U,  S,  A, 


Commercial  statistics  of  Beattyville  and  vicinity  for  fiscal  year  1^84-85. 


Articles. 


Coal busbelB 

Com do 

Cr<Mui-tiM .nnniber 

Baw-logB do 

Stftres d 


o . 


Wbeat 

ICorehuidise 

PaAMDgers  for  four  moDtba. 

Total 


bnnbels 


Qaanticy. 


f60,000 

5.440 

14.400 

123. 130 

600.000 

1,560 


Average  price. 


10  cents  per  bushel. 
75  cents  per  basbel . 
40  cents  each.   . 

$3  each    

$40  per  thousand . . . 
$1  per  bushel  . .  . . 


Yalae. 


$16,000 

4.080 

5,760 

369,890 

24,000 

1,560 

60,000 

1,600 

482,290 
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E  E  2. 

OPERATING  AND  KEEPING  IN   REPAIR  THE  FOUR  LOCKS  AND  DAKS  ON 

THE  KENTUCKY  RIVER,  KENTUCKY. 

■ 

Daring  the  past  fiscal  year  the  navig:ation  of  the  portion  of  the  Ken- 
tacky  River,  87  miles  in  length,  improved  by  locks  and  dams  was  con- 
tinuons,  except  for  thirteen  days,  when  the  river  was  obstructed  by  ice. 

The  following  repairs  were  made  to  the  locks  and  damsdaringthe  year: 

Lock  No.  1 :  Walls  repaired,  pointed,  and  lower  gates  repaired. 

Lock  No.  2 :  Walls  repaired  and  pointed,  lock-chamber  and  approaches 
dredged,  and  upper  shore  crib  repaired. 

Lock  No.  3 :  Walls  pointed,  75  feet  of  lower  guard-crib  removed,  and 
lower  slope  wall  temporarily  repaired.  A  short  crib-jetty  was  con- 
structed on  abutment  side  to  stop  the  cutting  of  banks  by  reaction ;  the 
crib  portion  of  abutment  was  raised  8  feet,  and  extended  up  stream  32 
feet  to  stop  leak,  and  the  lock  and  approaches  were  dredged. 

Lock  No. '4:  Walls  pointed,  lower  gates  repair^,  and  lock  and  ap- 
proaches were  dredged. 

For  further  details  reference  is  made  to  the  inclosed  report  of  Assist- 
ant Engineer  D.  L.  Sublett,  superintending  the  navigation  on  the  Ken- 
tucky Biver,  who  is  entitled  to  much  credit  for  its  successful  manage- 
ment. 

During  the  past  year  the  snag-boat  Kwasind  has  been  engaged  re- 
moving obstructions  to  navigation  from  this  portion  of  the  river.  The 
following  is  a  summary  of  the  work  done : 

Snags  removed • 151 

Trees  felled  (leaning) 26 

Insecure  trees  on  banks  girdled 574 

The  snag- boat  also  assisted  in  replacing  stone  on  walls  of  Locks  No8« 
1  and  2,  and  in  repairing  lower  slope  wall  at  No.  3. 

The  only  acident  of  a  serious  nature  thatoccurred  upon  this  river  daring 
the  year  was  the  sinking  of  the  freight  and  passenger  steamer  Hornet 
at  Lock  No.  1.  The  steamer  was  entering  the  lock  from  below  daring 
the  prevalence  of  a  heavy  wind  that  came  in  violent  gusts  at  a  time 
when  the  river  was  high  and  the  reaction  from  the  dam  very  strong. 
The  sadden  impact  of  the  wind,  aided  by  the  reaction,  drove  her  against 
the  top  of  the  cribbing  with  great  force,  crushing  in  her  hull.  She  sank 
in  about  fifteen  minutes  in  25  feet  of  water,  after  drifting  a  quarter  of 
a  mile.  Owing  to  the  prompt  and  efficient  aid  rendered  by  the  lock- 
keepers  no  lives  were  lost.  The  steamer  has  since  been  raised,  and  is 
again  running  regularly. 

A  detailed  statement  of  the  expenses  incurred  during  the  past  fiscal 
year  is  annexed  to  this  report. 

Attention  is  invited  to  the  accompanying  statistics  of  the  commerce 
apon  the  river.  Notwithstanding  these  are  incomplete,  as  it  haH  been 
found  impossible  to  obtain  copies  of  all  of  the  manifests  of  the  steamers, 
they  amount  to  about  $5,400,000  for  the  year,  and  show  an  increase  of 
nearly  10  per  cent,  in  the  amount  of  commerce  since  my  last  annual 
report. 

I  desire  to  call  attention  also  to  that  portion  of  Mr.  Sublett's  report, 
in  which  he  refers  to  the  saving  of  freight  charges  in  this  vicinity  re- 
sulting from  the  improvements  on  the  river.  He  estimates  this  at 
$73,0(K)  during  the  past  year.  This  araoant  will  undoubtedly  be  greatly 
increased  as  soon  as  Dam  No.  5  is  completed. 

For  the  fiscal  year  ending  June  30, 1886,  the  estimate  of  the  amoant 
necessary  to  maintain  navigation  upon  the  river  is  $25,615.    Annexed 
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is  a  detailed  statement.  In  addition  to  usual  expenses  of  operating  the 
locks,  it  is  proposed  to  do  the  following  work :  Bepair  the  plank  and 
timber  floor  of  the  tail  bay  of  Lock  No.  1,  and  raise  the  entrance  to  the 
breach  below  the  dam  to  cause  lurther  accumulation  of  deposit.  Th& 
upper  guard-crib  at  No.  2,  built  while  the  locks  and  dams  were  in  charge 
of  the  State  of  Kentucky,  will  be  repaired,  and  some  minor  repairs  made 
to  the  gates.  At  No.  3  it  is  proposed  to  construct  two  short  spur  jet- 
ties, to  protect  the  bank  below  the  abutment  from  the  rcbction  of  the 
water,  and  the  lower  slope  wall  which  has  been  undermined  will  be  re- 
built. 

The  up-stream  half  of  Dam.  No.  4  will  be  thoroughly  examined,  and 
such  repairs  made  as  may  be  found  necessary  when  the  sheeting  has 
been  removed.  An  estimate  for  this  work  was  submitted  to  the  Depart* 
ment  in  my  letter  of  April  22.  When  a  submerged  structure  of  this 
character  requires  repairing  its  true  condition  cannot  be  ascertained  ex- 
cept by  lowering  the  pool,  and  removing  the  backing  and  sheeting, 
which  would  stop  navigation.  In  view  of  this  difficulty,  and  the  neces- 
sity of  obtaining  authority  in  advance  of  doing  the  work,  it  was  consid- 
ered best  to  submit  an  estimate,  based  upon  such  information  as  could 
be  obtained  without  interfering  with  navigation.  This  data  was  neces- 
sarily imperfect,  and  it  is  not  improbable  that  the  expenditures  will  ex- 
ceed the  amount  estimated  before  the  dam  can  be  put  in  proper  condi- 
tion. A  contract  for  the  timber  required  for  this  dam,  according  to  the 
estimate,  has  been  made  with  Thomas  J.  Hardin,  of  Monterey,  Ky. 

An  abstract  of  proposal,  received  for  the  materials  required  accom- 
panies this  report.    An  estimate  for  the  year  1886-'d7  is  also  annexed. 

Besides  the  expenses  for  salaries,  snagging,  dredging,  and  contin- 
gencies, this  includes  $1,000  for  continuing  work  upon  the  breach  at- 
ITo.  1.    It  is  expected  with  proper  care  to  cause  the  deposit  of  silt  to 
continue  in  this  area,  until  its  height  is  greater  than  that  of  the  normal 
level  of  the  pool  above  the  dam.    When  it  reaches  this  elevation,  and^ 
all  the  leaks  are  stopped,  the  dam  will  be  regarded  as  entirely  secure. 
This  result  might  be  effected  at  once,  but  the  expenditure  would  be 
much  greater  fhan  if  only  sufficient  work  is  done  from  time  to  time  to 
hold  the  accumulation  of  the  material  placed  there  during  freshets. 

Detailed  Halement  of  expeiuea  incurred  in  preserving  and  maintaining  navigation  on  that 
portion  of  the  Kentuelejf  River  improved  by  locks  and  dame  daring  fiscal  year  1884-'85. 
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Detailed  etatemeiit  of  etpeneet  ineurred  inpreeerving  and  maintaining  navigation  on  (hat 
portion  of  ike  Kentuekg  Biver  improved  hg  locke  and  damf ,  ^o. — Continned. 
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*For  dredging,  with  the  exception  of  $11.50  of  amount  charged  to  Lock  No.  3,  which  was  fbr  teans 
portation. 

SUMMARY. 

Total $10,551  11 

XemoTing  snags 1,567  49 

Total  expenditare 12,118  •» 

E8iimate  of  coat  of  maintaining  navigation  during  fiscdl  year  1885-'86. 
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Estimate  of  cost  of  maintaining  navigation  during  fiscal  year  188&-'87. 
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Far  furnishing  materials  for  repairing  Dam  No,  4. 
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Bids  opened  May  5, 1885.    Contract  awarded  to  Thomas  J.  Hardin,  Monterey,  Ky., 
and  contract  executed  under  date  of  May  13,  1885. 


REPORT  OF  MR.   D.   L.   SUBLETF,   ASSISTANT  ENGINEER. 

Frankfort,  Kt.,  July  15,1885. 

Captain  :  I  respectfally  submit  herewith  my  report  on  the  navigation  of  the  Ken- 
tucky River  for. the  fiscal  year  ending  Jane  30, 1885. 

This  extends  from  the  mouth  to  Tyrone,  in  Anderson  County,  a  distance  of  87  miles. 

The  onprecedented  high  water  of  the  two  preceding  years  has  heen  followed  by 
very  low  water  during  almost  the  entire  year.  The  highest  water  at  Dam  No.  4  was 
15.8  feet  above  the  crown  of  the  dam,  or  22  feet  above  uie  upper  miter  sill.  At  Lock 
Ko.  1  backwater  from  the  Ohio  gave  43.50  feet  above  the  lower  sill,  or  21  feet  abovo 
the  crown  of  the  dam,  which  is  21  feet  le^  than  the  highest  water  of  1884.  The  lowest 
water  in  the  Ohio  gave  4.41  feet  on  the  lower  miter  siU. 

Navigation  has  been  steadily  maintained  for  352  days  during  the  year.  The  re- 
maining 13  days  in  January  and  February  it  was  suspended  on  account  of  ice.  For 
three  days  the  larger  boats  were  unable  to  pass  the  bridge  at  Worthville  on  account 
of  backwater  from  the  Ohio,  and  for  51  days  these  same  boats  could  not  pass  the 
wooden  bridge  at  Frankfort.    No  damage  other  than  minor  breakages  has  occurred. 

During  the  months  of  May  and  June  the  United  States  snag-boat  Kwasind,  in 
charge  of  Captain  James  F.  Browniske,  cleared  the  pools  of  snags  and  overhanging 
trees,  and  deadened  many  others,  greatly  lessening  the  dangers  of  navigation.  A 
dredge  was  also  in  operation  during  the  low-water  season  of  1884,  and  removed  4,731 
cnbic  yards  of  material  from  the  chambers  and  approaches  of  Locks  Nos.  2,  3,  and  4. 
The  only  accident  ofnote  during  the  year  wasthesinkingof  the  steamer  Hornet,  at  Lock 
No.  1,  which  was  caused  by  striking  the  submerged  guard-crib  while  entering  the 
lock  from  below,  the  water  being  high  and  the  wind  blowing  a  gale.  She  went  down 
in  25  feet  of  water,  but  through  the  prompt  effort's  of  the  lock-tenders  no  lives  were 
lost.  The  trade  on  the  river  has  steadily  increased  notwithstanding  business  depres- 
sion daring  the  year,  and  there  are  now  regularly  navigating  the  river  three  passen> 
ger  steamers  and  five  tow-boats,  with  capacity  varying  from  150  to  450  tons. 

There  have  been  754  more  lockages  during  the  past  year  than  the  preceding  one, 
ftnd  if  the  number  of  craft  that  have  passed  Lock  No.  5  be  included,  the  Increase  would 
amount  to  2,624,  and  the  number  given  in  my  last  annual  report  would  be  doubled. 
Freights  have  been  reduced  at  Frankfort,  as  a  result  of  the  improvements,  from  33^ 
and  25  cents  per  100  pounds  to  8  and  10  cents  per  100  pounds.  The  retail  price  of  coal 
has  been  reduced  from  25  and  30  cents  per  bushel  to  12  and  14  cents  per  bushel.  Dur- 
ing the  year  512,000  bushels  were  transported  up  this  river.  This  represents  a  saving 
to  the  people  in  this  item  alone  of  |66,000.  Estimating  the  amount  of  miscellaneous 
merchandise  transported  at  17,000  tons,  the  saving  in  freights  amounts  to  at  least 
$73,000,  not  inclnding  the  reduction  on  other  freight.  Tobacco  is  now  carried  from 
f^nkfort  to  Louisville  for  |l  per  hogshead,  and  the  fare  for  each  passenger  for  the 
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same  diBtance  is  also  $1.  The  people  tributary  to  the  riyer  eeem  to  have  been  stimii- 
lated  to  new  life  by  these  condittone,  as  is  evident  by  the  generally>irapToyed  condi- 
tion of  the  farms  and  farm-houses  and  the  increased  acreitf  e  nnder  cultivation. 

The  following  is  a  summary  of  repairs  made  durine  the  fiscal  year: 

Loek  No.  1. — The  Gk>vemment  lands  were  inclosed  by  a  wire  fence,  lock-walls  were 
pointed,  all  snags  were  removed,  and  overhangins  trees  cut  or  belted,  and  three  cop- 
ing stones  were  cat  and  replaced  in  lock-wall.  Operating  irons  were  repaired,  and 
screws  nubstitnted  for  bell-cranks  on  lower  gates.  The  gauges  were  reset  and  the 
lower  gate  wicket  repaired. 

Lock  No.  2.— Three  hundred  and  forty-five  yards  of  material  was  dredged  from  the 
lock  and  approaches,  and  placed  above  the  dam.  Three  coping  stones  were  replaced 
on  lock-wall.  Lock-walls  were  pointed  and  the  upper  shore  cnb  repaired.  Capstan 
was  cut  down  and  reset,  and  operating  irons  repaired.  The  premises  were  white- 
washed and  one  wicket  was  repaired,  and  the  pool  was  snagged  and  overhanging  trees 
<sut.    A  new  keeper's  dwelling  is  much  needed  at  this  lock. 

Lodk  No.  3. — A  ietty  crib  was  erected  in  the  abutment  side  below  the  dam,  to  pro- 
tect the  bank  and  break  up  a  bad  eddy.  This  has  proved  very  beneficial,  and  it  is 
believed  the  erection  of  two  more  will  completely  break  up  this  eddy  and  cause  the 
banks  to  rebuild  which  were  washed  away  when  the  old  dam  broke.  Some  75  feet  of 
the  lower  river  crib  was  removed  and  utted  in  the  Jetty  crib  as  this  crib  proved  to  be 
too  long.  The  removal  of  this  portion  of  the  crib  nas  greatly  improved  the  approach 
and  prevented  the  formation  or  a  bar  below  the  lock.  The  lower  slope-wall  having 
been  originally  built  on  a  rock  foundation,  with  intervening  strata  of  soapstone,  has 
undermined  by  wave-action,  and  the  entire  wall  will  have  to  be  rebuilt.  This  was 
temporarily  repaired.  The  end  of  the  dam  above  the  stone  abutment  was  raised  8 
feet  and  extended  32  feet  up-stream  and  sheeted  as  a  precautionary  measure.  The 
lock -walls  have  been  pointed,  slope -wall  repaired,  and  the  lock  and  approaches 
dredged  of  4,036  cubic  vards  of  material,  part  of  which  was  placed  above  tne  dam, 
and  the  pool  cleaned  or  snags  and  overhanging  trees. 

The  following  materials  were  expended : 

4,334  linear  feet  white  oak  timber,  12  feet  by  12  inches. 

286  linear  feet  assorted  timber,  12  feet  by  12  inches. 

4%  cubic  yards  riprap  stone. 
6,900  feet  B.  M.  white-oak  sheeting. 
1|900  pounds  spikes. 

6  oarrels  Portland  cement. 

Loch  No.  4. — A  new  pintle  was  put  in  the  lower  shore-gate  by  submarine  diver  to 
replace  a  broken  one.  A  new  capstan  seat  was  put  in  and  gauges  were  cut  in  the 
walls.   The  operating  irons  were  twice  replaced,  and  the  premises  whitewashed.    The 

Sool  was  cleared  of  snags  and  overhanging  trees,  and  the  lock  and  approaches  were 
redged.    From  these  350  cubic  yards  of  material  were  removed  and  placed  alK>ve  the 
dam. 

The  following  papers  accompany  this  report : 

Report  of  lockages. 

Estimate  for  repairs  for  the  fiscal  year  ending  June  30,  1886. 

Report  of  commerce. 

Very  respectfully,  your  obedient  servant, 

D.  L.  SUBLBTT, 

A89iBtani  Engineer. 
Capt.  James  C.  Post, 

Corps  of  Engineers,  U,  8.  A. 


Report  of  lockageafor  ihefieoal  year  ending  June  30,  1885. 


liook 

Steamboat 

Barseaand 
£aU. 

KafUi. 

Miacella. 
neoua. 

Total 

nnmberof 

crafta. 

Total 
niimb«rof 
lockages. 

Kcl 

503 
482 
432 
897 

885 
265 
207 
828 

28 
12 
15 

76 

150 
30 
28 
80 

1,070 
789 
753 
919 

2,070 

789 

2iro.2 

Ko.  8 

681 

Ko.4 

881 

Total  locksffM 

Psased  look  Ko.  5 

1,814 
492 

1,185 
507 

126 
850 

297 
21 

8.581 
1,870 

8^421 

Totsl 

2,806 

1,692 

976 

818 

6.401 

S,40 

APPENDIX  E£ — ^BEPOBT  OP   CAPTAIN  POST. 


1883 


■SmCATB  OV  BKPAIR8  NBXDBD  TO  MAINTAIN  NAYIOATION  UPON  THAT  PORTION  OF  TTHX 
KKMTUCXT  RIYBB  IMPROYSD  BT  BLACKWATBR  DURING  THB  FISCAL  TXAB  BNDINQ 
JUNX  30,  1886. 

Look  And  Dam  No.  1 : 

BaUin^  breach  bank |625 

Bepainng  tail-bay  of  lock 640 

Lock  and  Dam  No.  2 : 

Bepairing  upper  ffnide-crib 100 

Erecting  gaide-pfleB 20 

Supplying  gatee  with  wicket-screws 15 

Lock  and  Dam  No.  3 : 

Rebailding  lower  slope-wall 750 

Building  two  Jetty-cribs 2,400 

Lock  and  Dam  No.  4  : 

Besbeeting, repairing,  and  backing  dam.l 9,500. 

Bebuilding  three-fourths  upper  shore  crib 700 

14,650 
Dredging  and  snagging 2,000 

Total 16,650 


Commercial  BtatisHeBf  Kentucky  Biver,  Kentucky,  for  fi$oal  year  1884-^85. 


ArtlolM. 


COAl 


barrels. 

potts nnmber. 


.  bushels. 

.number. 

Vkwr barrels. 

Onin bushels. 

GnTd .*. oabio  yards . 

.Dales. 


i,  manwfaetnring tons. 

Junk  and  old  iron pounds 

IAbm oarrels. 

saw nnmber. 

walnnt. do... 

feetB.M. 

"M^^^ia— ii^f  infiirch*i'?dia<i tons. 

Katerial,  boildlDK  (doors,  blinds,  brick,  laths,  Ac.) . 

MiaeeUaneoos,  &rm  prodnota 

Seona,  bnildinf cnbio  yards. 

StOBe,B.R do    . 

Stock head 

Btaras number. 

Tobaeeo hogsheads 

Ttonber cnblofeet. 

Whiskey barrels. 

oords. 


Quantity. 


Total. 


750 

2.000 

611. 475 

66,080 

2,600 

213, 600 

6,924 

4,330 

1,440 

50,000 

2,550 

100,853 

.  2,805 

1,920.677 

16,253 

Estimated. 

....do 

1,200 

6,053 

4.633 

995,000 

6.638 

250,632 

18,745 

1,950 

16,447 


Average  price. 


$1  per  barrel 

25  cents  each 

10  cents  per  bushel. . 

50  cents  per  each 

$5  per  barrel 

65  cents  per  bushel . 
$1  per  cubic  yard  . . . 

$2  per  bale 

|80per  ton 

2  centH  per  pound  . . . 
95  cents  per  barrel. . . 

$3  each 

$10  each 

$15  per  thousand 

$100  per  ton 


$2  per  cubic  yard  . . . 

$1  Iper  cubic  yard 

$40ahead 

$40  per  thousand . . . . 
$120  per  hogshead . . . 
IM  cents  cubic  foot . 

$85  per  barrel 

$3  per  cord 

$1.60  each 


Value. 


1. 


$750  00 
600  00 

51, 147  60 

27,540  00 

18,000  00 

138,833  60 

6,924  00 

8,660  00 

115, 200  OO 

1,000  00 

2,422  60 

829, 669  00 

28.060  00 

26, 810  IS 

625,300  00 

40,000  00 

250,000  00 

2,400  00 

6,053  00 

185, 820  00 

39,800  00 

796,560  00 

41,771  00 

593.325  00 

5,850  00 

24,670  60 


5,858,446  16 


E  E3. 


IMPBOVEBiENT  OF  TBADEWATEB  BIVEB,  KENTUCKY. 

The  project  for  the  improTement  of  the  river,  which  contemplates 
the  formation  of  a  clear  channel  at  least  40  feet  in  width,  with  a  mini- 
mam  depth  of  2A  feet  daring  eight  months  of  the  year,  has  bQ(3n  con- 
tinaed  with  the  92,000  appropriated  by  act  of  July  5, 1884. 

At  the  close  of  the  preceding  fiscal  year  this  work  had  progressed 
to  Black  Ford,  19  miles  from  its  month.  Owing  to  the  continned  fre- 
qaent  stripping  of  the  banks,  which  were  heavily  timbered,  and  the 
obstruction  of  the  channel  by  fallen  trees,  it  was  determined 
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to  clear  the  banks  to  their  tops,  to  make  the  slides  lessfrequent  and  of 
less  serious  obstrnctious  where  they  did  occur.  This  was  done  daring  the 
preceding  year  as  far  as  the  month  of  Cypress  Creek,  and  the  timber 
on  both  banks  was  girdled  as  far  as  the  river  had  been  cleared. 

During  the  past  season  operations  were  extended  as  follows :  The 
obstructions  have  been  removed  to  Montezuma,  an  additional  distance 
of  12  miles,  making  31  miles  of  the  river  that  are  navigable.  The 
banks  have  been  cleared  7  miles  to  Nunn's  Eipple,  making  a  total  length 
of  14  miles  that  are  now  free  from  timber,  and  the  timber  upon  the  banks 
has  been  deadened  the  remainder  of  the  distance  to  Bellville,  41  miles 
from  the  mouth,  the  limit  to  which  it  is  proposed  to  carry  the  improve- 
ments 

The  following  is  a  summary  of  the  work  done : 

Trees  removed  from  banks 8,063 

Trees  girdled 34,635 

•Logs  and  snags  removed 1, 2% 

This  improvement,  as  far  as  it  has  progressed,  has  resulted  in  a  very 
material  development  of  the  country  drained  by  the  river,  its  commerce 
having  increased  at  the  time  of  my  last  annual  repoirt  to  over  $700,000 
annually.  I  have  been  unable  to  obtain  complete  commercial  statistics 
for  the  fiscal  year  just  closed  for  comparison,  but  from  reliable  sources 
it  has  been  ascertained  that  the  shipments  along  the  river  have  been 
about  the  same  as  those  for  the  preceding  year,  except  the  amount  of 
the  coal  mines  has  been  nearly  doubled,  and  the  products  sent  from 
Providence,  one  of  the  principal  landings,  have  increased  at  least  25  per 
cent.  This  gain  in  the  commerce  has  taken  place,  notwithstanding  the 
unusual  quantity  of  ice  during  the  past  winter  prevented  navigation  for 
nearly  two  months,  or  about  one-fourth  of  the  portion  of  the  year  that 
there  is  usually  sumcient  water  in  the  river  for  boats  drawing  2  feet. 

It  is  proposed  to  continue  the  work  with  the  amount  asked  for. 

Money  statenient. 

July  1, 1884,  amount  available ^ $58  78 

Amount  appropiiated  by  act  approved  July  5, 1884 2,  000  00 

2,058  78 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1, 1864 2,027  49 

July  1, 1885,  amount  available 31  29 

(Amount  (estimated)  required  for  completion  of  existing  project 8, 000  00 
Amount  that  can  beprotitably  expended  in  fiscal  year  ending  June  30, 1887      5, 000  00 
Submitted  in  compliauco  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


BE  4. 

IMPROVEMENT  OF  BIG  SANDY  RIVER,  WEST  VIRGINIA  AND  KENTUCKY 

During  the  past  fiscal  year  the  delivery  of  stone  under  the  contract 
with  David  B.  Shipley  has  been  continued  and  the  contract  nearly  com- 
pleted. The  contractor  has  been  greatly  delayed  in  his  work  by  the 
extreme  low  water  in  the  river,  which  extended  over  an  unusually  long 
period.  The  excavation  at  the  lock  site  was  also  continued  and  com- 
pleted; 12,562.66  cubic  yards  of  rock,  700  cubic  yards  of  coal  and  slate. 
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and  6,160.70  cubic  yards  of  earth  were  removed.  Early  in  November 
the  masonry  of  the  lock  was  commenced,  and  since  that  time  nearly 
two-thirds  have  been  completed.  An  effort  was  made  to  obtain  the 
cement  required  for  this  work  by  contract.  No  bids  were  received  in 
reply  to  my  advertisement  of  July  28,  1884,  for  2,000  barrels,  and  au- 
thority was  requested  and  granted  to  purchase  this  amount  in  open 
market.  An  abstract  of  the  proposals  received  on  May  5, 1885,  in  reply 
to  my  advertisement  of  April  18,  is  inclosed. 

Early  in  August  parties  were  fitted  out  for  the  removal  of  the  ob> 
stmctions  in  the  Louisa  and  Tug  forks.  In  the  former  the  channel  was 
improved  at  Lost  Greek,  Ghestnut  Swirl,  Vawhoose,  Buffalo,  Greasy, 
Hell's  Gate,  Wireman's,  Hawes'  Ford,  and  Grimes'  Shoals,  and  at  many 
other  minor  ones,  and  the  work  extended  to  Piketon,  a  distance  of  87 
miles.  During  a  personal  examination  of  the  river  in  the  month  of  May 
last  the  works  were  found  to  be  in  good  condition,  having  received  but 
little  injury  during  the  past  winter. 

On  the  Tug  Fork,  improvements  were  made  at  Endicott  Shoals,  White 
Bend,  Turkey  Shoal,  and  Grum's  Mill  Dam,  Roman's  Bend,  Horseshoe 
Bend,  Lick  Shoal,  Buck  Greek,  Wolf  Shoal,  Alley  Island,  and  at  many 
other  places,  the  work  being  extended  to  the  mouth  of  Pond  Greek,  a  dis- 
tanceof  58  miles.  The  main  river  from  Gatlettsburg  to  Louisa  was  also 
cleared  of  snags  and  obstructions. 

As  a  result  of  these  improvements  I  am  informed  that  steamboats  can 
navigate  the  river  with  at  least  1  foot  less  water  than  formerly,  and 
the  period  of  navigation  has  been  increased  about  a  month  during  each 
year. 

In  addition  to  the  work  on  the  Tug  Fork,  a  survey  was  made  from  its 
mouth  at  Louisa  to  the  ''  Boughs,"  a  distance  of  95  miles,  and  con- 
nected with  a  survey  heretofore  made  of  the  upper  portion  of  the 
river.  The  field  work  of  the  survey  has  been  completed,  but  the  draw- 
ings have  not  been  fully  prepared.  For  further  information  as  to  the 
details  of  the  work  done  during  the  year,  attention  is  invited  to  the  ac- 
companying report  of  Mr.  B.  F.  Thomas,  to  whose  excellent  manage- 
ment the  accomplishment  of  so  much  work  is  mainly  due. 

In  addition  to  the  usual  statistics  giving  the  amount  of  commerce  be- 
tween Gatlettsburg  and  the  upper  portion  of  the  river,  statistics  are 
inclosed  giving  the  amount  of  freight  carried  by  the  Ghattaroi  Bail- 
road  to  and  from  its  terminus  at  Bichardson,  19  miles  above  Louisa, 
which  is  either  shipped  to,  or  received  from,  various  points  up  the  river 
by  boats. 

With  the  amount  asked  for  it  is  proposed  to  complete  the  lock  and 
dam,  and  continue  the  improvements  upon  the  forks  of  the  river. 

Money  statement 

Jnlf  1,  1^4,  amount  available f79,774  01 

Amount  appropriated  by  act  approvedJulj  5,  1884 50,000  00 

129,774  01 
July  1, 1885,  amount  expended  during  fiacal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 108,709  48 

Jnlyl,  1885,  amount  available 21,064  53 

(Amount  (estimated)  required  for  completion  of  existing  project 92, 645  31 
Amonnttfaatcan  beprontably  expended  in  fiscal  year  ending  June:{0, 1887    92,645  31 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
'  baibor  acts  of  1866  and  1867. 
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Improvement  of  Big  Somdy  Bhetf  Weet  VWgMa  omd  Kentu^Ajf,  for  fmrnUUmg  eemmt  for 

oofutruoting  work$  at  Louioa,  Kg, 


Ho. 

)  KftmM  of  bidders. 

Brand  of 
cement. 

Tensile  strengtli. 

NaofSOO- 
pound 
oarrels 

required. 

Prieeper 
barreL 

Aggn. 

1 
2 

Silver  Creek  Cement ) 

Asaoclation.              5 

lilMtin  R.  Coney 

LoQisrille  .. 

AlMn&Ron, 
Portland. 

5  To  1  day  old,  70  ponnda    1 
^  To  7  days  old,  120  pounds  1 

1,600 

1,126 

n  77 
S40 

S,8» 

Bids  opened  May  5,  1885.    They  were  rejected,  as  the  cement  could  be  purchased 
at  a  lower  rate  in  open  market. 


KKPORT  OF  MR.  B.  F.  THOMAS.  ASSISTANT  BNGINIESR. 

Louisa,  Kt.,  JiO^  1, 1885. 

Captain  :  I  haye  the  honor  to  report  npon  the  works  under  my  clarge  for  the  fiscal 
▼ear  ending  June  30,  1885.  The  improvements  assigned  me  are  the  construction  of  a 
lock  and  dam  in  Big  Sandy  Biver,  near  Louisa,  Ky.,  and  the  removal  of  obstmctionB 
to  navigation  in  the  Big  Sandy,  Louisa,  and  Tug  rivers. 

The  preparation  of  stone  for  the  lock  and  abutment,  which  was  well  started  at  the 
close  or  last  year,  has  been  continued  vigorously,  and  the  contract  with  David  B. 
Shipley  will  be  filled  during  the  present  month.  The  coffer-dam  and  excavation  for 
foundation  having  been  completed,  work  upon  the  lock  masonry  was  beeun  early  in 
November,  and  it  is  believed  it  will  be  finished  in  September  next,  the  land  wall  being 
now  almost  completed,  as  is  also  the  upper  miter  wall,  while  the  river  wall  is  wefi 
under  way. 

The  machinery  in  use  consists  of  one  traveling  derrick,  two  boilers,  three  engines, 
one  pump,  and  six  derricks,  all  in  good  condition.  There  have  been  expended  6.600 
pounds  dynamite,  80  kegs  powder,  60,000  feet  lumber,  B.  M.,  8,500  linear  feet  timber, 
5,500  pounds  iron,  1,100  pounds  steel,  2,150  pounds  nails  and  spikes,  2,100  pounds  rope, 
2,218  oarrels  cement,  and  5,223  cubic  yards  stone,  during  the  year  Just  closed. 

Below  will  be  found  statement  showing  principal  work  done  and  its  cost. 

Summary  of  work  performed,  and  expenaes  incurred  therefor,  at  look  near  Louiea^  Kg. , 

June  30, 1884,  to  June  30,  1885. 


Class  of  work. 


Sxcavatf  on,  rook 

SxoaYaUoD,  ooal  snd  slate. . . 

Bxoavstion,  earth 

Coffer-dam 

Mssonry  (cement  and  labor) . 
Stone  (contract) 


Quantity. 


12,662.(M  cubic  yards 
700  cubic  yards.  .. 
0,100.70  cubic  yards. 

894  linear  feet 

6.228  cubic  vards  ... 
8,082.16  cuDlc  yards. 


Cost. 


$18,996  81 

860  00 

1.541  84 

2,747  66 

11,256  88 

47,668  76 

"^OTE.-r^IblB  cost  doos  uot  iuolude  phut  or  superintendence. 


REMOVAL  OF  OBSTRUCTIONS  TO  NAYIGATION. 

Parties  were  placed  upon  the  work  necessary  to  improye  the  navigation  of  Big 
Sandy  River  below  Louisa  a  distance  of  26  miles,  Louisa  Fork  from  its  month  to 
Piketon,  87  miles,  and  Tag  Fork  from  Louisa  to  Pond  Creek,  58  miles,  in  August  and 
September  last. 

The  work  consists  of  the  removal  of  snags  and  other  obstructions  from  the  channel, 
large  rocks  from  the  bends,  overhanging  and  fallen  trees  from  the  shores,  and  the 
construction  of  wing-dams  and  walls  for  gniding  and  confining  the  water.  In  addi- 
tion to  this,  the  shoals  were  thoroughly  cleaned  of  all  bowlders  and  solid  rock,  and 
new  chutes  were  constructed,  t^yereby  greatly  assisting  navigation  during  low  water. 
The  results  of  the  season's  operations  are  a  clear  and  unobstructed  river  mm  Catletla- 
burg  on  the  Ohio  River  to  Piketon  on  Louisa  Fork,  and  to  Pond  Creek  on  Tug  Fork,  a 
total  distance  of  171  miles,  and  craft  are  now  enabled  to  navigate  on  12  inches  I 
water  than  formerly  during  ordinary  stage. 
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Smmmary  of  principal  work  done  on  the  improvement  of  Big  Sandy  Biver  and  the  Louiea  and 

Tngforke,  during  gear  ending  June  30, 1885. 


CIsMof  work. 

Big  Saody. 

LooIm  Fork. 

Tng  Fork. 

No, 

Length. 

No. 

Length. 

No. 

Length. 

918 

461 

761 

2,291 

1,701 

28.8 
76.6 

1,028 
473 
862 

8,260 
28,791 

24.9 
72.7 

1,656 
480 
100 

2,000 
67,778 

19 

"Wui^ea  trees  Tvnurred 

StniDm  ramoTed 

20.1 

fMfcd  rook  rrmoTed 

IfPoea  rock  remoTed. 

TUO  BIYBR  BURYET. 

A  surrey  of  Tug  Fork  was  made  from  its  mouth  at  Louisa  to  the  "  Roughs/' 9& 
miles  above,  where  eouuection  was  made  with  a  former  survey  of  5  miles  above  that 
point. 

The  fall  of  the  river  between  points  surveyed  is  287  feet,  or  a  little  more  than  3  feet 
per  mile. 

0UMMABT. 

The  close  of  the  year  finds  the  contract  for  stone  within  a  few  days  of  completion^ 
the  lock  masonry  two  thirds  in  place,  the  excavation  for  lock  and  approaches  about 
half  done,  the  lock  coffer  built  and  in  ^^ood  condition,  and  an  UDobstructed  river  chan- 
nel to  the  head  of  steamboat  navigation  on  both  forks  of  Big  Sandy  Kiver. 

I  wish  to  note,  in  coudusion,  my  appreciation  of  the  faithful  and  intelligent  manner 
in  which  I  have  been  assisted  by  the  gentlemen  in  charge  of  the  various  parties  sent 
out,  as  well  as  those  who  have  acted  in  a  like  capacity  at  the  lock  and  dam. 
Bespeotfolly  submitted. 

B.  F.  Thomas, 
Aeeietant  Engineer, 
Capt.  James  C.  Post, 

Cofps  of  Engineered  U,  8.  A, 


Commer^dl  eioHefiee  for  fieoal  year  1884-^85. 


Aztioles. 


OBBBKAL  FBODUCB. 

Apples,  dried ponndt. 

Apples,  green harrels.. 

BeMwax pounds. 

Batter do... 

TtDens do  .. 

Cam .begs.. 


ponnds.. 

^    ..«..........•.•.••.■.•■•....•.>•■. ..'do. ... 

HMes,  dried bsles.. 

Hides,  green bundles.. 

H4mey pounds.. 

Lestiier ' do — 

Osts bushels.. 

dried pounds.. 

bags.. 

Bye do 


(sssorted) do.... 

Sheep  pelu hske.. 

Sorghum henels.. 

Tirilov do  ... 

k... hogshsAds.. 

• pounds.. 

.....iMgs. 


Qusntities. 


86,000 

485 

8.800 

11,070 

01,890 

1.086 

8,905 

127.296 

27,450 

625 

125 

10,780 

68,280 

955 

102,000 

840 

865 

1,900 

65 

6,814 

70 

21 

166^000 

14,84# 

830 


Average  prioe. 


41  cents  per  pdund  . . . 

$1.72|  per  barrel 

80  cents  per  pound 

27|  cents  per  pound  . . 
4  cents  per  pound  .... 

$2.80|  per  bag 

$3  per  case       

40  cents  per  pound. . . . 

$1.20  per  pound 

$5  per  bale       

$2  per  bundle 

10  cents  per  pound  ... 
27i  cents  per  pound  . . 
48  cents  per  bushel .. . 
6^  cents  per  pound 

gPO^'S^ 

$2  p«r  bag 

$12  per  bag 

$27.50  per  iMle 

$20  per  barrel 

$26  per  barrel. 

$140  per  hogshead 

25  cents  per  pound.... 

$2.08|  per  bag 

$8.25  per  bag 


Value. 


$1,656  0» 

750  87 

1,140  00 

8,044  25> 

8,655  60 

2,504  Oa 

11,715  UO 

60. 918  40 

82.940  OO 

2,625  00 

260  00 

1.078  OO 

16,027  00 

410  65 

6,875  00 

680  00 

780  OO 

22,800  00 

1.787  60 

116,280  oa 

1,820  00 

2,940  0a 

41.726  00 

29,190  04 

2.728  2» 


866^764  6a 


f 
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Commereial  aiaiistiei  for  fiscal  year  1884-'85 — Continned. 


Articles. 


UYBarrocK. 

Cattle number. 

Chiokens do... 

Backs do... 

Geese do... 

Hof(s do... 

Horses do... 

Hnles do... 

Sheep do... 

Turkeys ^ do... 


Total. 


TIMBBB. 


3303 

wrrr 

Ash  logs cubic  feet. 

Poplar do... 

Oak do... 

Walnut number. 

Mixed cubic  feet . 

.   .^Total 


Quantities. 


4,820 

56,100 

561 

612 

3,55i 
388 
107 

2.837 

1,865 


LUXBKB. 

Ash .'..  feetB.H. 

Black  walnut 

Poplar feetB.M. 


42.925 

3, 492. 240 

561,000 

7,260 


Average  price. 


$28ahead.... 
18|  cents  each 
20  cents  each . 
40  cents  each  . 

$8  each 

$80  each 

$100  each 

62  each 

£0  cents  each . 


10  cents  per  cubic  foot. 
1 24  cents  per  cubic  foot. 
10  cents  p«r  cubic  foot. 
$12.50  each 


103, 200     10  cents  per  cubic  foot . 


Total. 


68, 750  I  10  cents  per  foot. 
507, 500  ;  10  cents  per  foot . 


MUCBLLANBOUB. 


Knots,  black  walnut 

Hoop  poles,  barrel number.. 

Hoop  poles,  tierce do ... . 

Hoop  poles,  bogBheads do.... 

Tanliark cordff.. 

Staves,  assorted number. . 

Total « 


38,000 
20.000 
10,000 

900  ;  $10  per  cord 
5, 508, 000  !  $20  per  M. 


$10  per  M. 
$15  per  M. 
$20  per  M . 

$1 


Value. 


$134,960  01 

10, 519  01 

112  20 

244  80 

28,432  00 

27,040  00 

10,700  00 

4,674  00 

1,492  00 


218, 174  00 


4,292  50 

436.580  00 

56,100  00 

00.750  00 

10,320  00 


597,992  50 


6,375  00 

74, 125  00 

505, 750  00 


586,250  00 


1,000  00 
380  00 
300  00 
200  00 

9,000  00 
110, 100  00 


121,040  00 


SUMMABY. 

Produce $355.764  09 

Livestock 218,174  00 

Timber 597.902  50 

Lumber 586,250  00 

Miscellaneous 121.040  00 

Total  valueof  exports 1,879.221  19 

Total  value  of  Imports 857.981  21 

Total 2,737.202  40 


Commeroial  BtaUaiics  of  upper  river  oommeroe  with  railroad  for  fieoal  year  1884-'85. 


ArticleB. 


Beans pounds. 

Beeswax do... 

Eggs cases. 

Feathers pounds. 

Fruit,  dried do... 

Hides bales. 

Boots bags. 

Sorghum barrels. 

Salt do... 

Stock pounds. 

Wheat 1 bags. 

Wool pounds. 

General  merchandise tons . 

Total 


Quantities. 


442.009 

6,466 

497 

20.629 

179,436 

245 

1,291 

2,140 

607 

145,550 

713 

18,924 

1,417 


Average  price. 


4  cents  per  pound. . 
30  cents  per  pound. . 

$3  per  case 

40  cents  per  pound. . 

4  cents  per  pound. . . 

$5  per  bale 

$12  per  bag 

$20  per  barrel 

$1  per  barrel 

5  cents  per  pound  . . 

$2  per  bag 

25  cents  per  pound . . 
$100  per  ton 


Value. 


$17. 
1, 
1, 
8. 
7, 
1, 

42. 

7. 

1. 

4, 

141. 


680  36 
038  8(^ 
49106 
251  60 
177  44 
225  00 
493  00 
800  00 
607  00 
277  50 
426  00 
781  00 
700  00 


251,796  79 
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E  E5. 
IMPROVEMENT  OF  GUYANDOTTE  RIVER,  WEST  VIRGINIA. 

By  act  of  July  5, 1884,  $2,003  was  appropriated  for  continuing  the 
improvement  heretofore  commenced. 

In  my  previous  annual  report  mention  has  been  made  of  a  dangerous 
obstruction  known  as  Rogers's  Mill  Dam,  13  miles  from  the  mouth  of  the 
river.  This  dam  is  private  property,  having  been  erected  under  the 
laws  of  the  State  of  Virginia  before  the  division  of  the  State.  It  can- 
not be  removed  except  by  appealing  to  the  State  courts,  a  long  and 
tedious  process  attended  with  uncertain  results,  or  by  purchase.  The 
desire  of  all  those  interested  in  this  Improvement  is  that  it  should  be 
purchased  with  the  money  now  available,  but  it  was  impossible  to  do. 
this  without  the  sanction  of  Congress.  Mr.  liogers  asks  $2,000  for  the 
dam,  and  the  raftsmen  offer,  if  the  purchase  is  made,  to  remove  it  at 
tbeir  own  expense.  Fearing  if  this  money  was  expended  upon  other 
portions  of  the  river  Mr.  Rogers  would  repair  his  dam,  which  is  now  in 
a  dilapidated  condition,  and  thus  increase  the  difficulties  of  obtaining 
its  removal,  I  have  been  requested  by  the  Hon.  C.  P.  Suyder,  member 
of  Congress  representing  the  district,  to  reserve  the  money  and  await 
the  action  of  Congress.  This  request  has  been  complied  with,  and  no 
work  has  been  done  during  the  past  fiscal  year.  In  my  former  reports 
I  have  also  called  the  attention  of  Congress  to  the  existence  of  another 
dam,  known  as  Peck's  Mill  Dam,  which  is  also  a  serious  obstruction  to 
the  navigation  of  this  river.  I  again  renew  my  recommendation  that 
authority  be  granted  for  the  purchase  of  both  Rogers's  and  Peck's  dams. 
It  is  probable  that  the  second  one  can  be  removed  upon  the  same  terms 
as  the  first.  * 

With  the  amount  asked  for  it  is  proposed  to  purchase  the  dams  and 
complete  the  improvement  of  the  river. 

The  commercial  statistics  for  the  year  are  forwarded  herewith. 

Money  statement. 

Amonnt  appropriated  by  act  approved  July  5,  1884 $2,000  00 

Jaly  1, 1»85,  amount  available 2,000  00 

{Ainoant  f estimated)  required  for  completion  of  ezistine  project 8, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1887  8, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 

CammenM  BtatiBtiee,  improving  Ouyandotie  Rieer,  West  Virginia,  for  fiBcal  year  1884-'85. 


AtMoIm. 


Applen barrels . 

PeachM bnftheLs. 

PMatoes do... 

Cora ...do... 

Bye do... 

wbaat do  .. 

Featbcn pound*. 

Wool do  .. 

Taabark cord*. 

GiBMiiK pounds. 

Boots,  Tarioas  kinds 

Poplar  saw-Ion cubic  feet. 

Lamber,  sawed feet. 

White  Oak  logs feet,  B.  If. 

White  Oak  stares number. 

Walnatlofnt do  .. 

Tobacco pounds. 


Tola]  exports. 
Total  imports 

Total.... 


119  SNa 


Quantity. 


10.000 

6,000 

15,000 

40,000 

1,000 

6,000 

36,000 

55,000 

800 

20,000 


1. 600, 000 
7,  500, 000 
7.860.000 
2, 667. 000 
10,000 
312,500 


Average. 


$1.25  per  barrel 

$1  per  bushel 

40  cents  per  bushel . . . 
40  cents  per  bnnbel .  .< 
40  cents  per  bushel . . . 
75  cents  per  bushel . . . 
50  cents  per  pound  . . . 
40  cents  per  pound  . . 

$12  per  cord 

$1  per  pound 


12  cents  per  foot . . 

$12  per  IC    

$14  pt^r  M 

$15perM 

$12.50  esch 

8  cents  per  pound 


Value. 


$12,600 

6,000 

6,000 

16,000 

400 

4.500 

18,000 

22,000 

il,600 

20.000 

20,000 

192,000 

90,000 

110, 040 

40. 005 

125,000 

25,000 


717,045 
500,000 

1,217,045 
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£  £6. 

IMPROVEMENT  OF  LITTLE  KANAWHA  RIVER,  WEST  VIRGINIA. 

.'  * 

The  act  of  Gougress  of  Jaly  5, 1884,  appropriated  $31,000  for  this 
river,  with  the  following  proviso : 

Bat  no  toll  shall  be  collected  by  any  person,  or  corporation,  for  this  improved  nav- 
igation, and  such  nj^t,  if  any  exists,  shall  be  relinqaished  in  a  manner  satisfactory 
to  the  Secretary  of  War,  before  the  expenditure  of  said  sum. 

The  Little  Kanawha  Navigation  Company,  the  owner  of  the  slack- 
water  improvements  on  this  river  npon  being  informed  of  this  condi- 
tion executed  a  formal  relinqaishment  bf  its  right  to  collect  tolls  upon 
,  that  portion  of  the  river  above  the  head  of  the  present  slackwater  nav- 
igation. This  was  duly  submitted  and  accepted  as  being  sufficient  to 
render  the  amount  available  under  the  restriction  stated  in  the  act, 
but  the  decision  was  rendered  too  late  to  begin  the  construction  of  the 
lock  last  season.  Operations  were  heretofore  confined  to  the  cutting  of 
stone,  the  expense  being  paid  from  the  balance  remaining  on  hand  at 
that  time  from  the  previous  appropriation.  During  the  season  1884  cu- 
bic yards  were  cut- 
Early  in  spring  preparations  for  beginning  work  on  the  lock  were 
commenced,  and  at  the  close  of  the  fiscal  year  the  necessary  machinery 
was  in  place,  and  the  coffer- dam  for  the  foundation  was  a  little  more 
than  half  completed. 

It  is  proposed  during  the  present  season  to  begin  the  construction  of 
the  lock  and  carry  the  work  forward  as  far  as  the  amount  available  will 
permit.  The  upper  miter- wall  will  be  built,  and  as  much  as  possible 
6f  the  river- wall  will  be  raised  to  the  same  height.  It  is  te  be  regretted 
that  the  appropriation  is  not  large  enough  to  complete  the  lock,  or  bring 
it  to  a  sufficiently  advanced  state  to  dispense  with  the  use  of  the  coffer- 
dam next  season.  The  natural  result  of  leaving  the  work  in  such  an 
unfinished  condition,  to  withstand  the  action  of  the  frost  and  freshets, 
will  be  deterioration,  and  this  will  probably  add  at  least  10  per  cent 
to  the  estimated  cost  of  this  lock  and  dam  before  they  can  be  j)ut  in 
operation. 

With  the  amount  asked  for  it  is  proposed  to  continue  the  construc- 
tion of  the  lock  and  dam  and  complete  them,  if  practicable.  The  works 
constructed  tn  improve  the  upper  river  will  also  be  repaired. 

The  commercial  statistics  of  the  commerce  of  the  river  for  1884-'5  ac- 
company this  report. 

Five  abstracts  of  proposals  received  for  the  various  materials  re- 
quired are  inclosed  herewith. 

Money  statement 

July  1, 1884,  amount  available $40,976  95 

July  1,  1685,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  Uabilities  July  1, 1884 |20,289  78 

July  1,  1885,  outstanding  liabilities 5,236  14 

25,525  92 

July  1, 1885,  amount  available 15,451  03 

'  Amount  (estimated)  required  for  completion  of  existing  project 55, 173  02 

AmonnttbatcanbeprontablyexpendedinfiscalyearendingJuneSO,  1887    55,200  00 
Submitted  in  compliance  with  roquirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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For  fumiBhing  boiter$  and  nutehinery  for  e<m$irueHng  Lock  No,6f  Little  Kanawha  Biver, 

WtBt  Virginia, 


Kow 


1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

18 


Kames  of  bidden. 


Portainoatli  Foaodnr  and  Machine  Works  . 

Ainalie,  Coohraa  dkCo 

Lambert  Broe.&  Co..., 

Bair  AOizzam 

FraneisFrich 

Bameay  Engineering  Works 

J.  ftHOreenwald 

The  Tanner  and  Delaney  Engine  Company. 

SamnelJ. Pope  dkCo. 

Cavett  A  McKnigbt 

Hamlin  F.  Frisbie 

The  York  Hannfactoring  Company 

B.C.  Howell 

James  Rees 

Henry  Steecker , 

Warden  &  MicheU 


For  boilers, 
engines, 
and  pomps 
complete. 


For  boilers 
oomplete. 


♦2, 
2, 
8, 
3, 
8. 
3. 
8, 
8. 
8, 
8. 
8, 

i, 
6. 


435  10 
700  00 
049  00 
223  60 
276  00 
372  00 
475  00 
5<N)00 
670  00 
002  00 
095  00 
635  69 
450  00 


$1,197 


1,839 


For  pnmps 

and  en- 
gines oom> 
plete. 


1.926 
1,326 
1,600 
1,625 


$2,176  00 


2,840  00 


2,404  69 
3,700  00 
3,200  00 


TotaL 


$2,435  10 
2,700  00 
3,049*00 
3.223  60 
8,276  00 
8.872  00 
3,476  00 
8.660  00 
8,679  00 
3,692  00 
3,095  00 


5,626  00 
4,625  00 


Bids  were  opened  April  9.     Contract  was  awarded  to  I^ortsmouth  Foundry  and  Ma- 
chine Works,  of  Portsmouth,  Ohio,  and  executed  under  date  of  April  29,  1885. 


For  fwnM^kng  cement  for  the  oonetritotion  of  Look  No.  5,  Little  Kanawha  Biver. 


Ho. 


2 
8 

4 


Kamee  of  bidden. 


8.  X.  Hamilton  &  Co 

SilTer  Creek  Cement  Corx»oration 

&  M.  Hamilton  &  Co 

a  L.  Merchant  A  Co.* 


Brand  of  oe* 
ment. 


Cumberland . 
Lonisyille  . . . 


Union 

^Imported 
)    Portland. 


Tensile  strength. 


For  one  day,  50 
For  seven  days, 
For  one  day,  75 
For  seven  days. 
For  one  day,  80 
For  seven  days, 
For  one  day,  91 
For  seven  days, 


pounds... 
120  pounds 
pounds  . . . 
110  pounds 
pounds  . . 
140  pounds 
pounds  . . . 
271  pounds 


|3,000 

kooo 

|8,000 
'8,000 


S' 


$1  40 
1  52 
1  70 
280 


E  « f) 


$4,20$ 
4,080 
6,100 
8,400 


*  Informal ;  no  bond,  and  but  one  copy  of  bid  reoeived. 

Bids  opened  April  9,  1685.    Contract  was  awarded  to  S.  M.  Hamilton  &,  Co.,  of 
Baltimore,  Md.,  and  executed  May  7,  1885. 


ForfunMUng  eawed  lumber  for  coneiructing  Lock  No.  5,  Little  Kanawha  Biver. 


Hame  of  bidder. 

Sheet-piling  and  floor- 
ing, 77.270  feet. 

Boxing,  10.400  feet. 

Scantling  and  1-inch 

plank  for  house  and 

shed,  8,510  feet. 

• 
Aggregate. 

Price  per 
1,000  ft.  B.M. 

Amount 

Price  per 
1,000  ft.  B.M. 

Amount. 

Price  per 
1,000  ft.  B.M. 

Amount 

Alexander  J.  Xichell.. 

$19  19 

$1,482  80 

$17  09 

$177  73 

$17  09 

$146  43 

$1,805  06 

Bids  opened  April  30,  1885.    Contract  awarded  to  Alexander  J.  Michell,  Burning 
Springs,  W.  Va.,  and  executed  under  date  of  May  9, 18S5. 


1892      REPORT   OF   THE   CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 
ForfumiMng  timber  for  oonttrHeiing  Lock  No,  5,  Little  Kanawha  Biver, 


Name  of  bidder. 

Strinffers   and  ties, 
19,809  feet 

Piles,  3,081  feet 

LocQst  timber  for 
pins,  300  feet. 

Aggregate. 

1 

Price  per 
linear  root 

Amount 

Alexander  J.  Michell 

• 

CenU. 
*10 

$1,980  90 

CenU. 
94 

$292  09 

CenU. 
19 

$57  00 

$2,3a6  5B 

*  Afterward  changed  to  8  cents. 

Bids  opened  April  30,  1885.     Contract  awarded  to  Alexander  J.  Michell,  Bnming 
Springs,  W.  Va.,  and  executed  und^r  date  of  May  14, 1885. 


ForfurnUhing  coal  for  the  construction  of  Lock  No.  5,  Little  Kanawha  River, 


No. 

Names  of  bidders. 

Kind  of  coal. 

Qnantity. 

Price  per 
bushel. 

i 
Amount  |         Remarks. 

1 

1 

John  Moren 

■ 
Nut 

Buthdi. 
12.000 

12,000 

Oenta. 
15 

81 

$1,800 
1,020 

To  be  unloaded  by 
contractor. 
To  be  unloaded  by 
United  States. 

2 

Morris  &■  Co  -  ^ .  ^  -  - 

Yoaghiogbeny  lamp 

Bids  opened  May  7,  lSt*6.    Contract  awarded  to  Morris  &  Co.,  of  Allegheny  City, 
Pa.,  and  executed  unaer  date  of  May  8,  1885. 


Commercial  etatietioa,  improving  Little  Kanawha  Biver,  Weet  Virginia^  for  JUcal  foair 

1884-'85. 


Articles. 


Coal  bushels. 

Cross-ties number. 

Bafts  (timber) cubic  feet. 

Lumber  (manufactured) feet. 

Staves namb«r. 

Keg-wood cords. 

Oil  (petroleum ) barrels . 

Passengers number. 

Miscellaneous  freight tons. 


Total. 


Quantity. 


81,500 

282,920 

1,855.000 

2,567,700 

1,497,000 

1,090 

8,200 

21,096 

2,711 


Arerage  price. 


8  cents  per  bushel 

30  cents  each 

10  cents  per  cubic  foot. 

125  per  thousand 

$18  per  thousand 

$4  per  cord 

$1  per  barrel 

75  cents  each 

$100  per  ton 


Value. 


$2,580  00 

09  876  00 

185,500  00 

64,192  50 

26.946  00 

i,  360  00 

3,200  00 

15,822  00 

271, 100  00 


643.516  50 


Navigation  was  partially  suspended  by  low  water  for  forty-two  days  and  by  ice 
twenty-four  days. 


£  £  7. 

IMPROVEMENT  OF  BUCKHANNON  RIVER,  WEST  VIRGINIA. 

By  act  approved  July  5. 1884,  Congress  appropriated  $1,500  for  im- 
proving the  Buckliannon  River. 

This  river  is  24^  miles  long  from  Backhaunon,  which  is  the  principal 
town  in  this  portion  of  the  State,  to  the  Three  Forks,  and  in  this  distance 
the  main  obstructions  were  found.  The  course  of  the  river  is  through 
a  heavily  wooded,  mountainous  district,  containing  much  valuable  tim- 
ber of  immense  size.  This  can  only  reach  a  market  by  being  floated 
out  during  the  periods  of  high  water  to  Buckhannon,  the  terminus  of 
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the  Backhannon  and  Western  Railroad.  Heretofore  the  difficulties  en- 
countered have  made  it  impossible  to  obtain  the  timber  except  in  short 
lengths,  and  even  then  so  large  a  percentage  was  lost  that  after  con- 
tinued trials  and  considerable  expenditure  parties  interested  were  about 
to  abandon  the  locality.  This  would  probably  have  resulted  in  the 
destruction  of  the  timber,  as  it  would  have  been  burned  in  clearing  the 
land. 

Work  was  commenced  above  Buckhannon  and  extended  over  a  dis- 
tance of  7  miles  to  a  point  about  12  miles  above  the  town.  In  this  por- 
tion ten  islands  were  cleared,  eleven  log-jams  cut  out,  and  10,296  cubic 
yards  of  rock  broken  up.  A  channel  30  feet  wide  and  containing  a 
minimum  depth  of  2  feet  during  four  months  of  the  year  was  made. 

Before  these  improvements  were  commenced  under  the  most  fav^orable 
conditions  only  about  115,000  linear  feet  of  timber  had  been  brought  out 
in  any  one  year.  During  the  past  season,  although  it  was  late  before 
the  work  was  completed,  this  amount  was  increai>ed  to  900,000  linear 
feet,  or  nearly'  eight  times  as  much  as  previously. 

With  the  amount  asked  for  it  is  proposed  to  continue  the  improvement. 

Money  statement 

Amount  appropriated  by  act  approved  July  5,  18':^4 $1, 500  00 

Jaly  1,  1885,  amonut  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUitiea  July  1,  1884 1,453  37 

July  1,  1885,  amount  available 46  63 

'Amount  (estimated)  required  for  completion  of  existing  project 23,955  00 

Amount  that  can  be  profitably  expeuded  in  fiscal  year  en«!ingJi]ne  30, 1887    3, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acU  of  18(56  and  1867. 


E  £  8. 

PRELIMINARY  EXAMINATION  OF  ROUGH  RIVER,  KENTUCKY. 

United  States  Engineer  Office, 

Cincinnati,  Ohio^  October  21,  1884. 

General:  In  a<^cordaDce  with  instructions  contained  in  your  letter 
of  July  31, 1884, 1  have  the  honor  to  submit  a  report  on  the  preliminary 
examination  of  the  Rough  River,  Kentucky. 

The  Rough  River,  formerly  known  as  Rough  Creek,  is  one  of  the  prin- 
cipal tributaries  of  the  Green  River,  and  drains  a  large  portion  of 
Hardin,  Breckenridge,  Grayson,  and  Ohio  counties  in  the  State  of  Ken- 
tacky.  It  flows  westward  in  an  exceedingly  tortuous  course,  and  is 
about  96  miles  in  length  from  its  forks  to  the  Green  River.  Its  width 
varies  from  100  to  200  feet,  and  the  channel  is  shoal  in  low  water  and 
obstructed  by  bars  or  ripples.  At  present  there  are  three  mill-dams 
ax>on  this  stream,  and  -the  remains  of  a  fourth,  all  of  which  were  con- 
structed by  authority  of  the  State.  These  are  as  follows :  Phipp's  dam, 
located  at  Hartford,  28  miles  from  the  mouth ;  Taylor's  or  Hines'  dam, 
65  milea,  remains  of  Lundrum's  Dam,  72  miles,  and  Green's  dam,  81  miles 
firom  the  mouth. 

Daring  high  water  steamers  make  occasional  trips  up  the  river  as  far 
as  Hartford,  to  supply  the  country  and  carry  off  its  productions.  These 
latter  cannot  reach  a  market,  except  by  the  river,  unless  they  are  car- 
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ried  over  rough  roads  a  distance  of  from  5  to  20  miles  to  the  Chesapeake, 
Ohio  and  Soath western  Railroad. 

The  official  statistics  of  the  coanties  mentioned  give  the  amount  of 
their  productions  for  the  year  1883  as  follows : 


County. 


Ohio 

Grayson 

Breckenrid^e 


Tobacco. 

Hemp. 

Hay. 

Com. 

Wheat 

Paundt, 
2,532,190 
1,092,875 
3,221,600 

Pounds. 
1,000 

Tont. 
4,153 
1,462 
2,638 

Btuhela. 
921,594 
641,625 
870,395 

ButhOt. 
106.205 
HI,  017 
156,418 

Barley. 
BumIuU. 

i'ooi 


I  am  reliably  informed  that  one-half  of  the  products  of  Ohio  County, 
one-third  of  those  of  Orayson  County,  one-fourth  of  those  of  Brecken- 
ridge  County,  would  naturally  find  an  outlet  by  the  river  if  it  was  im- 
proved. 

At  present,  as  the  periods  of  high  water  are  uncertain,  and  conse- 
quently the  few  trips  that  it  is  possible  for  steamers  and  flats  to  make, 
very  irregular,  the  majority  of  the  products  are  carried  to  the  railroad 
for  shipment.  The  expense  of  hauling  them  so  great  a  distance  and 
the  high  charges  for  transportation  by  rail  have  been  a  serious  obstacle 
to  the  prosperity  of  this  section. 

With  the  facts  now  before  me  I  regard  this  stream  "  worthy  of  im- 
provement," and  therefore  recommend  that  a  more  thorough  examina- 
tion and  a  survey,  if  necessary,  be  made.    It  is  estimated  that  the  cost 
of  making  the  survey  and  continuing  the  examination  will  be  $300. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Captain  of  Engineers, 
Brig.  Gen.  John  Kewton, 

Chief  of  Engineers^  U.  8.  A. 


survey  of  bough  biveb,  kentucky. 

United  States  Engineeb  Office, 

Cinoinnatif  Ohio,  January  27,  1885. 

Genebal  :  I  have  the  honor  to  submit  a  report  upon  the  survey  of 
Bough  River,  Kentucky,  which,  has  been  assigned  to  me. 

Bough  Biver  is  one  of  the  principal  tributaries  of  the  Oreen  Biver, 
Kentucky,  and  lies  wholly  within  that  State.  It  rises  in  Meade,  Har- 
din, and  Breckenridge  counties,  and,  flowing  westward  in  an  exceedingly 
tortuous  channel,  empties  into  the  Green  Biver  at  Livermore.  Its 
length  is  about  126  miles,  and  it  is  estimated  that  it  drains  an  area  of 
700  square  miles. 

In  1836  this  river  was  surveyed  by  Hon.  H.  D.  Taylor,  of  Hartford, 
under  the  direction  of  the  principal  engineer  of  the  Green  and  Barren 
Navigation  Company,  from  Hartford  28  miles  from  its  mouth  to  Lamp- 
ton's  old  mill,  a  distance  of  86  miles.  Previous  to  this  the  lower  portion 
had  been  surveyed  by  a  Mr.  Foster.  Both  these  surveys  were  made 
with  a  view  of  improving  the  navigation  of  the  river  with  locks  and 

dams. 

Twenty  years  later  a  company  known  as  the  Bough  Creek  Naviga- 
tion and  Manufacturing  Company  was  granted  a  charter  by  the  State  of 
Kentucky.    This  corporation  built  one  lock  and  dam  about  7  miles  from 
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the  Green  Biver,  and  this  with  the  back  water  from  Dam  Ko.  2,  Green 
Biver,  gave  navigation  throughout  the  year  to  Hartford  for  boats  with 
a  draught  not  greater  than  3^  feet. 

The  history  of  this  lock  is  given  in  a  letter  written  by  Judge  A.  B. 
Baird,  of  Hartford,  printed  in  the  report  of  Maj.  W.  E.  Merrill,  Gorps 
of  Engineers,  Beport  of  Chief  of  Engineers  for  1880,  page  1814,  from* 
which  the  following  extract  is  taken : 

A  stock  company  bnlH  a  lock  on  the  creek  8  [7]  miles  above  the  mouth,  shortly  after 
the  war,  that  gave  slackwater  to  Hartford,  and  numerous  steamers  ran  in  the  creek 
makiDg  regular  trips  and  doing  a  large  business,  and  one  that  was  profitable  alike  to 
the  steamers  and  shippers.  These  steamers  were  from  100  to  125  feet  long,  and  dur- 
ing the  whole  time  navigation  was  kept  up  not  one  single  accident  occurred.  But 
when  Green  River  was  transferred  to  a  company  the  tolls  were  made  so  high  that  the 
boats  were  all  compelled  to  leave  the  creek.  Tlie  steamers  having  left,  the  lock  was 
not  worth  attending  to,  was  abandoned  by  the  company,  and  the  work  went  down. 

This  lock,  dam,  and  abutment  were  built  of  timber  cribs,  and  are  now 
in  ruins.  The  debris  of  the  dam  has  been  cleared  away  for  the  passage 
of  boats,  and  during  each  season  of  high  water,  steamers  make  occa- 
sional trips  Jip  the  river  as  far  as  Hartford.  From  information  recently 
obtained,  I  nave  learned  that  a  steamer  is  now  making  regular  trips 
between  Hartford  and  Evansville,  Ind.,  the  water  being  high,  and  the 
Oreen  and  Barren  Navigation  Company  having  made  satisfactory  rates, 
and  also  that  the  Louisville  and  Nashville  Railroad,  crossing  the  Oreen 
Biver  at  Livermore,  month  of  the  Eongh  Eiver,  is  making  exceedingly 
low  offers  for  the  Bough  Biver  trade. 

The  original  project  for  the  improvement  of  Bough  Biver,  according 
to  the  report  of  Mr.  Taylor,  was  the  construction  of  a  suf&cient  number  of 
locks  and  dams  to  extend  slackwater  navigation  to  Green's  dam,  81 
miles  from  its  mouth.  In  this  distance  the  river  has  a  fall  of  65.1  feet, 
or  an  average  of  8.04  inches  to  the  mile.  Beducing  this  fall  by  the 
height  of  the  back  water  from  Pool  No.  2,  Green  Biver,  which  according 
to  Mr.  Taylor's  report  was  taken  at  7  feet,  there  remains  but  60  feet  of 
lifs  required  to  obtain  nearly  2  feet  of  water  upon  the  ripple  at  Green's 
dam.  If  suitable  sites  could  be  found  this  height  could  easily  be  ob- 
tained with  five  locks  and  dams  by  giving  them  an  average  lift  of  12 
feet. 

From  the  mouth  to  Hartford  the  river  is  unobstructed,  and  the  con- 
struction of  one  dam,  as  has  already  been  mentioned,  with  a  lift  of  9 
feet,  gave  ample  water  to  Hartford.  Not  being  able  to  obtain  a  copy  of 
Mr.  Foster's  report,  a  survey  of  this  portion  of  the  river  has  recently 
been  made  by  Mr.  A.  L.  Duvall.  This  last  survey  shows  about  16 
inches  less  fall  in  this  section  than  that  reported  by  Mr.  Foster.  This  dis- 
crepancy can  readily  be  accounted  for  by  the  probability  that  Dam  No.  2, 
Oreen  Kiver,  which  was  completed  subsequently  to  his  report  and  that 
of  Mr.  Taylor's,  has  been  made  higher  than  he  calculated,  and  conse- 
qnendy  backs  the  water  to  a  higher  level  in  Bough  Biver.  This  would 
make  a  corresponding  diminution  in  the  total  lift  required  to  reach 
Green's  Mill. 

Above  Hartford  the  river  is  obstructed  by  three  mill-dams  and  the 
remains  of  a  fourth,  all  of  which  I  have  been  informed  were  constructed 
under  the  laws  of  the  State  of  Kentucky.  There  are  Phipp's  Dam,  im- 
mediately above  Hartford ;  Taylor's  Dam,  27  miles  above ;  Lundrum's 
Dam  (now  in  ruins), 44  miles  above  Hartford;  and  Green's  Dam. 

The  reports  of  both*  Mr.  Taylor  and  Mr.  Duvall  are  forwarded  herewith, 
and  are  interesting  papers  descriptive  of  the  river.    Attention  is  invited . 
to  them  for  further  details.    Mr.  Taylor's  contains  an  estimate  for  the 
construction  of  the  locks  and  dams  necessary  to  extend  slackwater  nav- 
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igatioD  to  Lampton's  old  mill,  a  distance  of  114  miles.  He  undoubtedly 
contemplated  timber  locks,  dams,  and  abutments,  and  estimates  their 
cost  at  $302,522.  To  improve  the  portion  of  the  river  between  the 
mouth  and  Green's  Mill  in  the  same  manner,  he  places  the  cost  at 
$200,288.  In  Mr.  Duvall's  report  an  estimate  is  submitted  for  a  masonry 
lock,  and  timber  dam  and  abutment,  that  will  give  slackwater  naviga- 
tion of  4  feet  to  Hartford.  With  a  pile  foundation  he  places  the  cost  of 
these  works  at  $80,964.40,  and  if  a  good  natural  foundation  can  be  ob- 
tained at  $50,729.80. 

Should  Congress  decide  upon  the  coustructiou  of  locks  and  dams  upon 
this  river,  it  is  recommended  that  the  locks  be  built  of  masonry  and  the 
dams  and  abutments  of  timber,  as  suggested  in  Mr.  Duvall's  report 
Timber  locks  will  need  constant  repairs,  while  masonry  locks,  although 
the  first  cost  is  somewhat  greater,  are  much  more  economical  structures, 
as  the  walls  when  completed  require  little  or  no  expense  to  keep  them 
in  order. 

]Vlr.  Duvall's  estimate  for  the  first  lock  and  dam  I  consider  a  fair  one, 
and  it  may  be  taken  as  the  basis  of  the  cost  of  any  others  that  may  be 
determined  upon.  The  estimate  for  five  locks  and  dams  iftcessary  to 
extend  navigation  to  Green's  Mill,  and  for  clearing  the  banks  of  the 
river,  will  therefore  be  as  follows : 

Five  locks  and  dams  upon  natural  or  rock  foundation $*^^>  649 

Clearing  banks,  81  miles,  at  |200  per  mile 16,200 

Total. 269,849 

Five  locks  and  dams  upon  pile  foundation • 404, 822 

Clearing  banks,  bl  miles,  at  |200  per  mile 16,200 

Total 421.022 

Although  the  obstruction  of  the  river  by  mill-dams  above  Hartford 
may  be  thought  to  render  it  unadvisable  to  continue  the  improvement 
above  that  place,  I  have  considered  it  best  to  submit  for  the  information 
of  Congress  an  estimate  for  extending  slackwater  navigation  to  Green's 
,  Mill.  According  to  Mr.  Taylor's  survey  the  sites  of  these  dams  are  fav- 
orable locations  for  the  locks  and  dams  necessary  for  this  navigation, 
and  if  some  arrangement  could  be  entered  into  with  the  parties  owning 
the  mill  privileges,  three  of  them  might  be  used  for  this  purpose,  with- 
out interfering  with  the  use  of  the  mills.  These,  with  one  additional 
site,  would  complete  the  system  necessary. 

Accompanying  this  report  is  a  letter  signed  by  a  number  of  citizens  of 
Hartford  and  vicinity,  giving  a  statement  of  the  commerce  likely  to  be 
carried  upon  this  river,  if  it  is  improved  by  slackwater  to  Green's  MilL 
It  enumerates  the  various  products  of  the  country  drained,  and  estimates 
their  value  at  over  $1,000,000  annually. 

The  charter  granted  to  the  Green  and  Barren  Navigation  Company  by 
the  State  of  Kentucky  gives  it  control  not  only  of  these  rivers  but  also 
of  their  tributaries.  The  superintendent  of  this  company  in  a  letter  to 
Judge  Baird,  a  copy  of  which  is  also  inclosed,  states  that  the  company 
is  willing  to  surrender  the  control  of  the  Eough  Kiver.  I  would  suggest 
that  before  any  appropriation  is  made  available,  a  formal  deed  of  re- 
linquishment to  the  United  States  of  the  control  of  this  river  be  ob- 
tained from  this  company.  With  this  condition  imposed,  the  commerce 
of  the  Rough  Kiver  would  not  only  be  free  from  SLuf  tax  that  the  Green 
and  Barren  Navigation  Company  might  otherwise  place  upon  it,  but  it 
would  also  enable  the  commerce  to  find  an  outlet  either  by  means  of  the 
Louisville  and  Nashville  Railroad  at  Livermore,  or  by  the  Green  River 
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throngli  the  Navigation  Company's  locks,  whichever  might  be  most  to 
its  advantage. 

Copies  of  the  following  acts  of  the  Legislature  of  Kentucky  are  for- 
warded with  this  report,  viz : 

I.  An  act  to  grant  the  consent  of  the  State  of  Kentucky  to  the  acqui- 
sition by  the  United  States  of  certain  lauds  bordering  on  Eough  Eiver. 

II.  An  act  to  change  the  name  of  Eough  Creek  in  Ohio,  Grayson,  and 
other  connties,  to  that  of  Eough  Eiver. 

III.  An  act  to  vacate  and  annul  an  act  entitled  '^  An  act  to  incorporate 
the  Eough  Creek  Na\igatiou  and  Manufacturing  Company." 

Five  sheets  of  drawings,*  giving  general  outlines  of  Eough  Eiver,  and 
one  detailed  drawing,*  showing  location  of  old  lock  and  dam,  also  ac- 
company this  report. 

Very  respectfully,  your  obedient  servant, 

James  C.  Post, 
Captain  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers.  U.  8.  A, 


LETTER  OF  MR.  H.  D.  TAYLOR. 

Bowling  Green,  Ky.,  December  8, 1836. 

Drar  Sir  :  Not  having  expected  to  report  to  yoa  farther  than  the  fall  and  distance 
of  the  several  water-conrses  which  I  surveyed,  my  attention  was  therefore  principally 
drawn  to  these  facts,  and  my  exertions  directed  toward  accomplishing  as  many  sarvey^s 
as  poeaible,  in  order  to  have  the  whole  of  Green  River  and  its  tributaries  surveyed  in 
time  for  legislative  action. 

In  order  to  facilitate  this  object  I  found  it  advisable  to  separate  our  party,  sendins 
the  surveyor  to  meander  the  streams,  and  taking  the  nearest  and  best  route  through 
the  country  with  the  level,  touching  the  stream  to  make  bench  marks  and  ascertain 
the  fall  at  various  pointa.  This  course,  although  it  greatly  expedited  the  process  of 
leveling,  it  is  obvious,  prevented  a  minute  examination  of  the  stream,  consequently 
any  views  or  suggestions  which  I  may  offer  must  be  crude  and  undigested. 

Annexed  hereto  is  a  tabular  view  of  the  distances  and  fall  of  each  stream  from  point 
to  point,  containing  in  the  first  column  the  distances  between  those  points;  in  the 
second,  their  total  distance  from  Green  River;  in  the  third,  their  elevation,  and  in 
the  fourth,  the  total  elevation  of  the  stream  to  those  points.     •     *     * 

Both  the  survey  and  leveling  of  Rough  Creek  were  commenced  at  Mr.  Foster's  first 
bench,  a  short  distance  below  the  town  of  Hartford. 

It  wiU  be  seen  by  a  tabular  view  of  this  stream  that  I  have  divided  it  into  seven  dif- 
ferent sections,  but  before  they  are  taken  up  in  detail  it  may  be  well  to  give  some  of 
the  principal  features  of  the  streams,  applicable  to  most  of  the  sections,  and  wnich 
may  avoid  repetition  hereafter.  The  banks  of  Bough  Creek  are  uniformly  higher 
and  better  than  any  of  the  streams  tributary  to  Green  River,  averaging  from  20  to  23 
feet  for  the  first  60  or  70  miles,  and  from  25  to  30  feet  above  low  water  from  that  to 
Lamptoii's  Mill. 

Few  if  any  of  the  bottom  lands  are  sufficiently  low  to  be  floode^l  by  lifts  of  from  12 
to  16  feet. 

This  stream  is  winding  and  circuitous  in  course  throughout  its  whole  extent,  but 
never,  except  perhaps  in  very  few  instances,  so  abrupt  in  its  bends  as  either  Pond 
Siver  or  Muddy  River. 

Upon  Section  No.  1,  from  the  mouth  to  Hartford,  I  have  not  been  with  a  view  to 
make  examinations  as  io  its  improvement,  our  survey  commencing  near  its  termina- 
tion.  Herman's  Ford  is  thought  to  be  a  good  location  for  the  first  lock  and  dam,  and  that 
materials  can  be  procured  close  at  hand.  Ross's  Ripple  may  be  considered  as  the 
termination  of  the  third  natural  division  of  this  stream.  Either  Hartford  or  Vall's 
(Phipp's)  Mill,  immediately  above,  may  be  considered  as  a  good  site  for  the  second 
lock  and  dam. 

A  rock  bottom  and  a  blnff  bank  can  be  had  at  either  place.    A  quarry  of  the  best 
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^nality  of  sand  stone  has  been  opened  on  the  stream  a  short  distance  above,  whenoe 
it  can  easily  be  conveyed  by  water  to  the  place  needed. 

Section  No.  2,  from  Hartford  to  Hedge's  f*ord,  perhaps  embraces  the  most  crooked 
part  of  the  stream.  A  ''cut-oflf"  has  been  formed  across  a  considerable  bend,  and 
may  now  be  considered  as  the  main  channel.  Two  others  are  now  formingand  woald 
require  little  labor  to  complete  them,  which  wonid  shorten  the  distance  considerably, 
and  several  abrupt  bends  could  thereby  be  avoided.  Hedge's  Ford  is  a  good  site,  and 
materials  could  be  procured  at  no  great  distance. 

Section  No.  3,  from  Hedge's  Ford  to  Taylor's  (Hine's)  Mill,  is  for  part  of  the  way 
very  crooked.  Should  it  be  deemed  necessary  to  construct  a  lock  and  dam  at  these 
mills,  a  ^ood  rock  bottom  can  be  obtaiued,  but  the  banks,  though  hi^h,  are  composed 
only  of  clay  and  gravel.    Materials  can  easily  be  procured  at  this  point. 

Section  No.  4,  Taylor's  Mill  to  Lundrnm's  Mill,  includes  the  mouth  of  Caney  Creek, 
a  stream  of  considerable  magnitude,  offering  a  descending  navigation  of  30  or  35  miles 
for  flat-boats,  running  through  the  northeast  part  of  Ohio,  and  extending  through 
the  southeast  part  of  Grayson,  and  affording  the  nearest  water  communication  to  a 
small  portion  of  Butler  County.  This  stream  has  its  course  through  a  finely  timbered 
portion  of  country,  abounding  in'coal,  and  it  is  believed  that  iron  ore  in  the  greatest 
abundance  can  be  procured  in  its  vicinity.  Owing  to  its  gentleness  of  current  and 
height  of  banks,  no  doubt  can  be  entertained  that  it  may  easily  be  made  navigable 
by  slack  water,  and  will  at  some  future  day  be  thought  worthy  the  attention  of  the 
legislature.  Should  it  be  found  practicable  to  construct  a  lock  and  dam  on  Bough 
Creek,  near  its  mouth,  a  slack  water  navigation  of  10  or  12  miles  would  thereby  be 
afforded  it.  A  good  location  with  abundant  materials  can  be  obtained  at  this  point. 
Lundrum's  Mill,  at  the  termination  of  this  section,  would  afford  a  good  site.  A  fine 
bluff  of  rock  adjoins  the  stream  a  short  distance  below. 

Section  No.  5,  from  Lundrum's  Mill  to  Green's  Mill,  or  the  Great  FaUs,  includes  also 
Hite's  PaHs,  which  intervene  a  short  distance  from  Lundrnm's  Mill.  Immediately 
below  these  falls  is  an  extensive  gravel  bar,  much  the  highest  on  the  right  bank,  but 
forming  a  bed  across  the  channel,  entirely  damming  the  stream  in  low  water,  which 
has  sought  another  outlet  around  a  small  island  to  the  left. 

At  high  water  the  current  sets  against  the  head  of  this  island,  and  boats  in  at- 
tempting to  avoid  it  are  thrown  upon  the  bar  or  drawn  into  the  shoot  around  the 
island,  which  is  too  narrow  for  their  passage. 

Should  a  lock  and  dam  be  constructed  at  Lundrnm's  Mill,  it  will  throw  sufficient 
depth  of  water  over  this  bar  to  obviate  all  difficulty  in  passage. 

Although  the  width  of  the  bottom  diminishes,  this,  with  sections  Nos.  2,  3,  and  4, 
may  be  considered  as  constitntiug  the  second  natural  division  of  this  stream. 

Sections  Nos.  5  and  6,  from  the  Great  Falls  to  Lundrum's  Mill,  may  be  considered  to- 
gether, as  maintaining  the  same  general  characteristics,  and  as  clearly  within  the 
first  division  of  this  stream.  From  these  falls  it  appears  to  be  only  a  channel  between 
stupendous  hills  and  precipitous  bluffs,  the  current  almost  continually  washing  a 
bluff  upon  one  or  the  other  side,  and  never  affording  a  valley  of  any  width. 

This  may  be  considered  as  the  only  limestone  region  thus  far  up  the  stream. 

Another  fact  is  worthy  of  notice  upon  this  portion  of  the  stream,  and  does  not  oc*^ 
cur  anywhere  else — the  banks  sometimes  contain  sinks  and  subterraneous  cavities, 
which  would  require  judicious  localities  to  prevent  the  water  from  escaping  around  the 
dams. 

About  10  miles  above  the  Great  Falls  the  north  fork  forms  junctions  with  the  main 
stream.  This  affords  a  descending  navigation  of  about  20  miles  for  flat-boats,  and  is 
thought  capable  of  further  improvement.  There  is  no  doubt,  also,  that  Bough  Creek 
can  be  rendered  navigable  by  slackwater  to  a  point  far  above  the  t'Crralnation  of  our 
survey.  I  discovered  little  diminution  in  the  width  of  the  stream,  and  an  ample 
supply  of  water.  Some  few  small  islands,  or  rather  tow-heads,  occur  in  this  stream, 
but  none  of  any  magnitude.  It  will  be  seen  that  this  stream  has  its  origin  in  Hardin 
County,  and  for  some  distance  from  its  source  is  said  to  afford  fine  water-power  and 
excellent  sites  for  all  kinds  of  machinery,  which  would  no  doubt  be  taken  advantage 
of  were  a  good  navigation  secured  below.  It  forms  the  boundary  line  between  Brecx- 
enridge  and  Grayson  and  runs  through  near  the  center  of  Ohio  County.  Throughout 
nearly  its  whole  course  it  passes  through  one  of  the  most  finely-timbered  regions  in 
the  Western  country,  and  were  locks  and  dams  constructed  and  a  portion  of  the  sur- 
plus water  applied  to  sawing  plank  and  lumber,  a  traffic  would  immediately  sprins 
up  in  these  articles  surpassing,  perhaps,  the  whole  present  trade  of  the  country.  Coiu 
cu  the  best  quality  is  to  be  met  with  in  every  direction,  and  must  shortly  form  a  profita- 
ble export.  Copperas  is  also  abundant,  and  there  is  no  doubt  that  iron  ore  exists  in 
great  quantities.  From  Green's  Mill,  i.  «.,  the  Great  Falls,  to  the  mouth,  and  in  fact 
upon  every  tributary  between  those  points,  are  wide-spread  bottoms,  which  experience 
has  proved  to  be  the  best  of  grass  and  grazing  lands.  Hay  has  always  commanded, 
and  must  continue  to  command,  fine  prices  in  the  Southern  market ;  the  exportation  of 
this  article,  which  would  be  the  result  of  improving  the  stream,  would  be  a  lucrative 
employment  for  the  owners  of  these  lands.    These  are  some  of  the  articles  of  commerce 
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whieh  for  the  want  of  a  better  mode  of  convey anoe  to  market  have  lain  dormant.  The 
stream  of  late  years  has  been  obstructed  by  high  mill-dams,  which  have  rendered  the 
descending  trade  so  uncertain  that  an  estimate  of  its  present  exports,  were  I  able  to 
give  it  correctly,  would  form  no  data  from  which  to  ascertain  the  extensive  traffic  that 
must  immediately  spring  up  were  certain  navigation  insured.  Maps  of  the  several 
streams  surveyed  by  our  party  are  now  in  progress  and  will  be  forwarded  you  as  soon 
MB  completed. 

H.  D.  Taylor. 

Mr.  ALONZO  LlYlBRMORB, 

Ptimeipal  Engineer  of  Oreen  and  Barren  XavigatUm,  ^ 
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point 
miles 

1. 

1 

1 

"8 

1 

Boundary  of  section. 

Distance  from 
to  point  in 
and  decimsle 

Total  distance 
Green  River. 

Elevation  at  tb 
mination  of 
section  in  fee 
decimals. 

Total  elevation 
Green  River. 

Remarks. 

• 

1 

From  month  to  Hartford 

2&00 

28.00 

17.056 

17.056 

As  per  Foster's  report. 

2 

From  Hartford  to  Hedge's  Ford. . 

17.00 

45.00 

13.782 

30.838 

8 

From  Hedge's  Ford  to  comb  of 
Taylor's  (Hine's)  Dam. 

10.25 

55.25 

13.454 

44.292 

Whole  fall  of  dam  and 

ripple,  7.908. 
Whole  fall  of  dam  and 

ripple.  5.320. 
Whole  fall  of  dam  and 

4 

From  Taylor's  to  pool  of  Lnn- 
dinm's  Dam. 

1ft.  M 

71.75 

12.265 

66.575 

6 

From    Londrum's   to    comb  of 

9.50 

81.25 

21.952 

78.500 

Green's  Dam. 

ripple,  13.354. 

6 

From  Orson's  to  Frank's  old  mill 

23  25 

104.50 

10.027 

89.436 

7 

From  Frank's  to  Lampton's  old 
milL 

0.75 

114.25 

1L691 

101.027 

« 

ESTIMATE. 

From  the  mouth  to  Lampton's  Mill,  distance  114  miles,  the  total  lockage  101  feet, 
7  feet  of  which  will  be  overcome  by  Dam  No.  2,  in  Green  River,  leaving  U4  feet  to  be 
overcome  by  future  works.    This  stream  will  be  divided  into  two  divisions. 

Fir$i  divieion. — From  the  mouth  of  the  stream  to  Green's  Mill,  in  Grayson  Countyi 
distance  about  81  miles  and  a  lockage  of  60  feet.  The  banks  are  highly  favorable  for 
high  lifts;  hence  five  dams  and  locks  will  be  sufficient  to  make  slackwater  this  dis- 
tance. 

The  locks  should  be  made  22  feet  wide  and  120  in  the  chamber.  The  dams  will 
be  abont  110  feet  long,  and  the  whole  estimated  cost,  including  all  items,  $9,500  each. 
Clearing  the  banks  is  worth  $180  per  mile. 

60  feet  of  lockage,  at  |2,000  per  foot $120,000 

5  dams,  at  $9,dOO  each 47,500 

81  miles  clearing  banks 14, 580 

182, 080 
Add  10  per  cent,  for  contingencies 18, 208 

Total  cost  of  first  division  : 200,288 

Secand  divieion, — Distance  33  miles  and  34  feet  of  lockage.  This  division  can  be 
made  slackwater  with  two  dams,  which  may  be  estimated  to*  cost  the  same  as  the 
first  division.    Clearing  banks  also  the  same  per  mile. 

34  feet  lockage,  at  $2,000  per  foot $68,000 

2  dams,  at  $9,500  each 19,000 

33  miles  clearing  banks 5,940 

92,940 
Add  10x>er  cent,  for  contingencies 9,294 


102, 234 

UECAPITULATION. 

First  division $200,288 

Second  division 102,234 

302, 522 


1900    REPoirr  of  the  chief  of  engineers,  u.  s.  army. 

report  of  mr.  a.  leslie  duvall,  assistant  engineer. 

United  States  Engineer  Office, 

Cincinnati^  Ohio,  January  22,  1885. 

Sir:  1  respectfully  submit  the  following  report  of  a  survey  of  Rough  River,  Ken- 
tucky, made  in  accordance  with  jour  orders,  from  Phipp's  Mill  (a  little  over  half  a  mile 
above  Hartford,  Ohio  County,  Kentucky)  to  its  month,  at  Livermore,  McLean  County, 
Kentucky,  a  distance  of  29f  miles. 

I  began  the  survey  December  23,  1884,  and  completed  it  January  3,  1885.  I  was 
delayed  several  days  by  ice  and  very  bad  weather  combined. 

I  ran  a  compass  line,  following  all  the  bends  in  the  river  (which  is  very  crooked), 
and  a  line  of  levels  along  the  banks,  taking  bottom  and  surface  elevations  at  convenient 
points,  so  as  to  construct  a  profile,  and  put  in  substantial  bench-marks,  well  described, 
and  located  about  3  to  3^  miles  apart. 

The  banks  uf  this  river  are  alternately  high  and  low,  and  are  generally  covered  with 
a  gpod  growth  of  timber,  and  In  many  places  thickets  and  cane-brakes. 

This  river  varied  in  width  at  water -surface  (jit  time  ol  survey)  from  80  to  173  feet, 
the  narrowest  part  being  under  the  bridge  at  Hartford.  It  was  113  feet  wide  at 
Phipp's  mill-dam,  and  173  feet  at  its  mouth,  where  it  empties  into  Green  River  at 
Livermore.  It  receives  seven  tributaries  between  Hartford  and  its  mouth,  six  of 
which  are  abuve  the  old  lock  and  dam,  the  ruins  of  which  are  7  miles  above  Liver- 
more. Four  of  these  streams — viz,  Muddy  and  Grassy  creeks  on  the  left,  and^  No 
Creek  and  Harnett's  Creek  on  the  right— are  considerable  tributaries.  The  dimensions 
of  the  old  lock  and  dam,  as  near  as  I  could  get  them,  are  as  follows:  Length  over  all 
177.8  feot ;  width  of  lock-chamber,  2'i  feet ;  distance  between  quoins,  134.8  feet ;  pres- 
ent height  of  lock-walls  above  lower  miter-sill,  14  feet;  land-wall,  10  feet  thick,  with 
counterforts  at  each  end  8  feet  wide  running  back  60  or  more  feet  from  face  of  wall. 
The  river-wall  is  13  feet  thick. 

This  lock  is  of  timber  crib-work  filled  with  broken  stone,  aud  is  now  in  ruins. 

The  dam,  as  near  as  I  can  judge,  was  about  90  feet  long,  one  end  resting  at  the 
head  of  the  river- wall  and  the  other  on  a  crib  abutment,  and  had  a  9-foot  lift. 

The  distances  between  principal  points  via  the  river  are  as  follows:  F/om  Phipp's 
Mill  to  Hartford,  3,040  feet,  or  a  little  over  one-half  mile  ;  from  Hartford  to  old  lock 
and  dam,  22^  miles ;  from  Hartford  to  Livermore,  29^  miles ;  from  old  look  to  Liver- 
more, 7  miles.  The  distance  in  a  straight  line  from  Hartford  to  the  old  lock  is  9.25 
miles,  and  from  Hartford  to  Livermore  it  is  12.88  miles. 

The  elevations  are  as  follows :  Taking  the  lower  miter-sill  of  the  old  lock  referred 
to  as  zero,  then  the  pool  below  the  old  lock  with  the  water  at  crest  of  Dam  No.  2  at 
Rumsey,  on  Green  River,  would  be  3.22  feet,  which  is  evidently  the  amount  of  water 
expected  over  this  miter-sill.  The  elevation  of  a  pool  at  Hartford  with  4  feet  of 
water  over  the  ripple  at  that  place  would  be  11.96  feet,  showing  a  fall  of  8.74  feet. 
Therefore  it  would  require  a  dam  of  8.74  feet  lift  at  the  old  lock,  or  with  its  crest  at 
an  elevation  of  11.96  feet  above  the  present  lower  miter-sill  of  said  lock  to  give  4  feet 
of  water  over  the  ripple  at  Hartford.  I  therefore  estimated  that  the  lift  of  the  old 
dam  was  9  feet. 

The  lift  of  the  dam  at  Phipp's  Mill  with  4  feet  of  water  over  Hartford  Ripple  is  7.62 
feet,  making  the  elevation  of  the  pool  above  that  dam  19.58  feet  above  lower  miter- 
sill  of  old  lock,  or  a  fall  of  16.36  feet  from  the  pool  above  Phipp's  Mill  to  the  pool 
below  old  lock  or  the  back>water  from  Dam  No.  2  at  Rumsey,  on  the  Green  River, 
when  the  water  is  level  with  the  crest  of  said  dam. 

There  is  a  coal- bank  opened  4^  miles  below  Hartford,  and  a  coal  out-crop  at  the 
Narrows,  2  miles  further  down. 

I  do  not  know  of  any  other  places  where  there  is  coal  so  convenient  to  the  banks 
of  the  river,  and  am  not  aware  that  any  shipments  of  coal  have  been  made  via  the 
river  from  the  bank  opened.  There  are  evidently  large  timber  aud  stave  shipments 
on  this  river,  judging  from  the  logs  and  rafts  cut  and  floating,  aud  the  number  and 
capacity  of  the  stave-yards  I  passed  while  making  the  survey. 

I  have  not  sufficient  data  to  make  anj'  statement  as  to  present  or  prospective  com- 
merce beyond  that  just  mentioned  above. 

I  submit  herewith  two  estimates  for  the  construction  of  a  stone  lock  and  timber  crib- 
dam  and  abutment,  one  if  the  foundation  should  be  rock,  and  the  other  if  it  should  be 
necessary  to  build  on  pile  and  timber  foundation.  I  also  append  an  estimate  for 
clearing  the  banks  of  overhanging  trees  and  for  snagging  from  the  mouth  of  the  river 
to  Hartford. 

Very  respectfully,  your  obedient  servant, 

A.  Leslie  Duvali^ 

A99\9iant  Engineer. 

Capt.  Jas.  C.  Post, 

Corpa  of  Engineers,   U.  S,  A. 
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ESTIMATE  FOR  THE  CONSTRUCTION  OF  A  LOCK  AND  DAM  ON  ROUGH  RIVER,  KENTUCKY, 
ON  ROCK  FOUNDATION,  LOCK  178  FEET  OVER  ALL,  DAM  150  FEKT  LONG. 


Removing  rnius  of  old  lock  and  dam,  2,412  cubic  yards  of  material,  at 

per  cubic  yard $2, 412  00 

Excavation  for  lock  5,664,  abutmeut  7cf8=6,452  cubic  yards,  at  25  cents 1, 613  00 

Coffer-dam  around  lock-site 3,925  00 

2,766  cubic  yards  stone  masonry  in  lock,  at  $10  per  cubic  yard 27, 660  00 

Dam  150  by  32  by  14.5  feet 3,855  00 

Timber  and  stone  abutiiieut«  60  feet  long ;  counterfort,  130 4, 653  00 

Fonrgat«8,  at  $500. 2,000  00 

46,118  00 
Engineering  and  contingencies,  10  per  cent 4,611  80 

Total 50,729  80 

■STIMATK  FOR  THE  CONSTRUCTION  OF  A  LOCK  AND  DAM  ON  ROUGH  RIVER,  KEN- 
TUCKY, ON  PILE  AND  TIMBER  FOUNDATIONS,  LOCK  178  FEKT  OVER  ALL,  DAM  150 
FKBT  LONG. 

Removing  old  lock  and  dam,  2,412  cubic  yards,  at  |1 |2, 412  00 

EzesvatioD  for  lock  5,664  and  abutment  788=6,452  cubic  yards,  at  25  cents.  1, 613  00 

Piling  and  grillage  under  lock 20,116  00 

Piling  and  grillage  under  dam 3,605  00 

Piling  and  grillage  under  abntment  ..: 1,105  00 

Coffer-dam  around  lock-site 3,925  00 

3,032  cubic  yards  stone  masonry  in  lock,  at  $10 30,320  00 

Dam  150  X  32  X  14.5  feet 3,855  00 

Timber  and  stone  abutment  60  feet  long,  counterfort  130  feet 4, 653  00 

Foar  gates 2,000  00 

73,604  00 
Engineering  and  contingencies,  10  per  cent 7,360  40 

Total 80,964  40 

BVmCATB    FOR  RKMOYIKG  OBSTRUCTIONS    TO  NAVIGATION    IN  ROUGH    RIVER,   KEN- 
TUCKY, FROM  ITS  MOUTH  TO  HARTFORD,  OR  FOR  A  DISTANCE  OF  30  MILES  UP. 

For  deadening  and  removing  the  overhanging  trees  and  snags  projecting 
from  the  banks,  and  for  removing  snags  from  the  bed  of  the  river  for  a 
distance  of  30  miles  from  the  mouth  up,  at  $200  per  mile |6, 000  00 


COMMUNICATION  OF  JUDGE  A.  B.  BAIRD. 

When  we  come  to  estimate  the  amount  of  commerce  that  would  be  subject  to  the 
Bough  River,  we  can  at  best  but  make  an  estimate. 

The  distance  in  a  straight  line  from  the  mouth  of  the  river  to  the  Falls  of  Rough  is 
well  known  by  all  the  residents  of  the  Rough  River  section  to  be  at  least  40  miles; 
that  a  breadth  of  country  on  the  north  side  of  the  river  10  miles  in  width,  the 
producto  of  which  would  find  an  outlet  would  be  readily  assented  to  by  all;  this 
would  make  400  square  miles.  On  the  south  side  of  the  river,  on  an  average  of  5 
miles,  would  increase  the  square  miles  200,  thus  making  the  country  tributary  to  the 
commerce  of  the  river  600  square  miles. 

Besides  this,  that  portion  of  the  country  around  the  falls  east  and  north  and 
southeast  would  add  at  least  another  100  square  miles  at  a  very  low  estimate.  Thus 
we  have  700  square  miles  of  rich  agricultural  lands,  yet  sparsely  settled  when  com-. 
pared  with  the  large  population  it  wonld  sustain,  and  clothed  with  a  fine  growth  of 
the  very  best  quality  of  timber,  consisting  of  all  the  varieties  of  the  oak,  poplar,  and, 
towards  the  upper  part  of  the  stream,  cedar,  besides  all  along  the  whole  length,  for 
more  than  80  miles  by  the  meanders,  sweet  gnm,  beech,  locust,  black  walnut,  ash, 
hiekory,  and  large  sassafras,  besides  other  kinds  of  wood  and  timber. 

Building  stone,  both  lime  and  sandstone,  is  abundant,  with  bituminous  coal  along 
three-fourths  of  its  course.  What  may  be  the  future  possibilities  of  the  latter  as  to 
what  it  will  add  to  the  carrying  trade  of  the  river  it  is  now  impossible  to  state.  The 
lamber  trad^  both  in  the  log  and  sawed,  is  immense,  and  has  to  be  carried  on  only 
in  foar  montos  of  the  year,  and  it  is  conndently  believed  by  those  well  posted  in  the 
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lambor  trade  that  with  constant  navigation  the  year  around  the  lamher  bomnesB  would 
doable  ito  annual  magnitude. 

In  a  conversation  the  writer  had  a  few  days  ago  with  CoL  W.  H.  Moore,  of  Hartford, 
who  has  been  extensively  engaged  in  the  lumber  trade  for  several  years  past,  he  gare 
it  as  his  decided  opinion  that  the  annual  run  of  logs  out  of  the  R  >agh  Rirer  and  its 
tributaries  was  f ally  25,000  logs  per  year  that  would  average  400  feet  to  the  log,  thus 
making  of  lumber  iu  the  log  per  year  of  10,000,000  feet,  worth,  on  an  average,  at  least 
$15  per  M.,  aggregating  the  vast  sum  of  f  150,000,  and  that  half  that  amount  was 
shipped  out  in  sawed  lumber,  making  the  sum  $225,000  per  annum. 

He  Ktated  further  that  with  the  river  made  navigable  the  year  around,  he  fully  be- 
lieved that  the  quantity  of  timber  made  would  be  doubled. 

The  agricultural  products  of  700  square  miles  would  seek  an  outlet  by  the  river. 
Of  these  products  tobacco  is  the  largest,  and  putting  the  production  of  that  article 
at  the  very  low  average  of  7  hogsheads  to  the  square  mile,  would  give,  say,  5,000  hogs- 
heads of  tobacco,  worth  on  an  average  $150  per  hogshead,  we  have  the  value  of 
the  tobacco  crop  that  would  go  out  of  the  river  annually,  the  vast  sum  of  $750,000. 

Add  to  these  articles  wheat,  corn,  oats,  potatoes,  eggs,  &c.,  these  would  make  of 
themselves  a  large  sum,  but  as  we  have  no  data  to  estimate  these  articles,  as  they,  for 
want  of  transportation,  have  not  been  raised  beyond  family  consumption.  But  it  is 
confidently  asserted  that  as  soon  as  the  means  of  a  market  were  at  hand  a  large  trade 
in  these  articles  would  follow. 

The  incoming  oommDrce  of  the  country  haa  been  alluded  to.  and  when  we  oome  to 
estimate  the  value  of  it  and  add  it  to  the  outgoing  trade  we  have  an  amount  vastly 
over  a  million  of  dollars. 

One  point,  Hartford,  on  said  river,  of  1,000  inhabitants,  pays  an  annual  freight  on 
incoming  trade  of  nearly  $20,000.  There  are  many  other  points  where  incoming  trade 
is  distributed,  though  none  of  them  as  large  as  Hartford,  yet  in  the  aggregrate  they 
would  amount  to  much  more. 

An  allusion  has  heretofore  been  made  to  the  possibilities  of  the  coal  that  would 
move  on  this  river  if  once  made  navigable.  The  allusion  made  of  coal  is  also  true  of 
iron,  as  many  large  deposits  are  known  to  outcrop  near  the  river,  and  no  doubt  would 
be  profitably  worked  if  reliable  transportation  was  provided.  Lead  with  a  percent- 
age of  silver  in  it  has  also  been  found  near  the  river. 

What  we  have  now  partially  developed  is  but  an  earnest,  vastly  to  be  multiplied 
by  the  improved  navigation  of  the  Rough  River.  Capital  and  labor  will  find  a  re- 
ward which  has  heretofore  been  denied  to  both. 

Respectfully,  but  hastily,  submitted. 

A.  B.  Baird. 

We  have  just  read  the*  paper  prepared  by  Judge  A.  B.  Baird,  and  heartily  indorse 
all  he  has  written. 
Signed  by  S.  Y^.  Anderson  and  42  others. 


lbttbr  fbom  the  orbkn  and  barren  rivbr  nayioation  company. 

Green  and  Barren  River  Navigation  Company, 

Bowling  Grem,  Ky.,  April  2,  1884. 

Your  letter  of  the  3Ist  ultimo  is  at  hand.  In  reply  would  say  this  company  has 
never  exercised  any  control  over  the  tributaries  of  Green  and  Barren  rivers,  and  al- 
though our  charter  may  give  us  such  right,  I  will  say  that  we  relinquish  and  surren- 
der flkll  such  rights  and  privileges  to  any  company  who  may  want  to  improve  these 
tributaries,  knowing  that  the  increase  in  our  business  on  the  main  rivers  will  amply 
compensate  us  for  such  surrender. 

Will  aid  and  assist  you  in  any  way  we  can.    Would  like  to  see  a  regular  Bough 
River  packet  from  Hartford  to  Livermore. 
Vours,  truly, 

John  A.  Robinson. 

A.  B.  Baird  and  others. 


AN  ACT  to  CTMit  the  consent  of  the  State  of  Kentacky  to  the  acqaisition  by  the  United  States  of  oer' 
taixx.  UndB  bordering  on  Roagh  RiTor  in  said  State,  for  the  purpose  of  constmoting  canals,  or  erect- 
ing thereon  dams,  abutments,  looks,  lock-keeper's  dw^elUngs,  omoes,  and  aU  necessary  stmctares  for 
the  oonstmction  and  mMntenance  of  slackwater  navigation  on  said  rirer,  and  cedmg  Jnriadictlon 
over  the  same,  and  for  imposing  fines  and  penalties  for  wilifal  ii^jnries  to  the  groonds.  boildinga,  and 
appurtenances  acquired  under  the  provisions  of  this  act. 

Be  it  enacted  by  ike  general  aseenibly  of  the  Commontoealth  of  Kentucky,  Sec.  I.  That 
whenever  the  United  States  shall  make  an  appropriation,  and  shall  be  about  to  begin 
the  improvement  of  Rough  River,  within  the  State  of  Kentucky,  by  means  of  locks 
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and  permanent  or  movable  dam  or  dams  with  a4JaBtabIe  chutes,  or  by  means  of  a 
canal,  or  any  suitable  structure  to  procure  an  easy  and  safe  passage  of  boats,  then 
the  consent  of  the  State  of  Kentucky  is  hereby  given  to  the  acquisition  by  the  United 
States,  by  purchase  or  by  condemnation,  of  any  lands,  buildings,  or  other  property 
necessary  for  the  purpose  of  erecting  thereon  dams,  abutments,  locks,  lock-keepers 
dwellings,  chutes,  and  other  necessary  structures  for  the  construction  and  mainte- 
nance of  slackwater  navigation  on  said  river,  or  for  the  purpose  of  constructing  ca- 
nals on  the  same,  and  the  said  United  States  shall  have,  hold,  use,  aud  occupy  the 
said  land  or  lands,  buildings  or  other  property  when  purchased  or  acquired,  as  pro- 
Tided  for  by  this  act,  and  diall  exercise  jurisdiction  and  control  over  the  same. 

Skc.  2.  Be  it  further  enacted ^  That  in  case  of  failure  of  the  United'  States  to  agree 
with  the  owners  of  any  such  lands  as  the  United  States  may  deem  necessary  for  the 
purposes  named  in  the  first  section  of  this  act,  it  shall  be  lawful  for  the  United  States 
to  apply  for  the  condemnation  of  such  land  by  petition  to  any  Judge  of  a  court  of 
record  in  or  nearest  to  the  county  where  the  land  may  be  situated,  either  in  term  time 
or  in  vacation,  notice  of  the  time  and  place  of  such  application  having  been  first  duly 
given  by  publication  for  thirty  days  prior  to  the  day  of  such  application  in  some 
newspaper  of  general  circulation,  published  in  the  county  where  the  land  lies,  or  if 
the  owner  or  owners  reside  in  the  State  of  Kentucky,  by  personal  service  upon  the 
ciwner  or  owners  of  such  land  at  least  twenty  days  prior  to  such  application,  and 
thereupon  it  shall  be  lawful  fqr  such  Judge  to  appoint  three  disinterested  freeholders 
of  the  county  where  such  land  lies  as  commissioners,  and  having  been  first  duly  sworn 
to  well  and  duly  appraise  the  damages  due  the  owner  or  owners  of  said  land  proposed 
to  be  taken,  shall  report  in  writing  to  the  said  Judge  the  amount  of  damages  to  be 
Mud  to  the  owner  or  owners  of  such  land,  which  report,  upon  confirmation  by  said 
Jadge,  shall  be  held  as  final  and  binding  npon  said  owner  or  owners  of  said  land;  and 
upon  the  amount  of  such  damages  being  paid  to  the  owner  or  owners  of  said  land,  the 
title  of  such  land  shall  vest  in  the  United  States,  and  said  land  shall  be  exempt  from 
all  taxes  and  assessments  so  long  as  it  shall  remain  the  property  of  the  United  States. 

8bc.  3.  And  be  it  fttrtker  emaated,  That  if  any  person  or  persons  shall  willfully  or  mali- 
eioosly  iigureany  of  the  lands,  buildings,  or  other  property  acquired  or  held  under 
the  provisions  of  this  act,  such  person  or  persons  shall  be  liable  to  a  fine  of  not  less 
than  twenty  dollars,  and  to  an  imprisonment  not  exceeding  six  months,  or  both  or 
either,  at  the  discretion  of  the  court,  said  offense  to  be  prosecuted  in  any  court  of 
compcrtent  Jarisdiotxon. 

Sbc.  4.  This  act  shall  take  effect  from  and  after  its  passage. 

Approved  April  22,  1884. 


AN  ACT  to  change  ihe  name  of  Bongh  Creek,  in  Ohio,  Grayson,  and  other  connties,  to  that  of  Roagh 

Biver. 

Be  a  emaeted  by  ihe  general  anembly  of  the  Commonwealth  of  Kentucky,  Sec.  1.  That  the 
name  of  Rough  Creeks  in  Ohio,  Grayson,  and  other  counties,  is  hereby  changed  to  that 
€»f  Rough  River. 

8xc.  2,  All  aets  in  conflict  with  this  act  are  hereby  repealed. 

Sbc.  3.  This  act  shall  be  in  force  from  and  after  its  passage. 

Approved  April  22,  1884. 


AB  ACT  to  vaeato  and  aonol  an  act  entitled  "An  act  to  incorporate  the  Roofrh  Creek  Navintion  and 
HaanliMstiirinff  Company,"  approved  Harch  eighth,  eighteen  hundred  and  nfty-Biz,  and  the  aeveral 
aoMindmento  &ereto. 

Be  it  enacted  by  ihe  general  assembly  of  the  Commonwealth  of  Kentucky,  Sec  1.  That 
whereas  the  Rough  Cfreek  Navigation  and  Manufacturing  Company  was  incorporated 
by  an  act  of  the  general  assembly,  approved  March  eighth,  eighteen  hundred  and 
ftfly-six,  and  whereas  the  organization  perfected  under  said  act  has  ceased  to  exist, 
and  all  the  rights,  powers,  and  privileges  created,  authorized,  and  vested  in  said  com- 
pany by  the  terms  and  stipulations  of  said  act  have  been  abandoned  for  fifteen  years 
last  past ;  therefore,  be  it  enacted,  that  all  the  rights,  powers,  and  privileges  anthur- 
iced  and  eooferred  in  said  act,  and  the  several  amendments  thereto  be,  and  hereby  are, 
canceled,  vacated,  and  annulled. 

Sec.  2.  This  act  shall  be  in  force  from  its  passage. 

Approved  May  12, 1884. 
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BE  9. 

REPORT  UPON  THE  CONDITION  OP  THE  GREEN  AND  BARREN   RIVERS, 

KENTUCKY. 

United  States  Engineer  OppfCB, 

Cincinnati,  Ohio,  January  27,  1885. 

General  :  The  river  and  liarlior  act  of  July  5, 1884,  contained  the 
following  paragraph,  viz : 

The  Secretary  of  War  is  hereby  directed  to  report  to  Congress  at  its  next  seMion. 
or  sooner,  if  practicable,  the  condition  of  the  Green  and  Barren  rivers,  *  *  *  ^oa 
the  provisions  and  estimates  of  cost  necessary  to  relieve  the  same  from  incnmbranee, 
with  a  view  to  such  legislation  as  will  render  the  same  free  to  commerce  at  the  earliest 
practicable  period. 

The  work  of  ascertaining  the  necessary  information  having:  been  as- 
signed to  me,  I  have  the  honor  to  sabmit  the  following  report : 

The  Green  and  Barren  rivers  lie  wholly  within  the  State  of  Kentucky, 
and  with  their  tributaries  drain  an  area  of  about  10,000  square  miles, 
nearly  all  of  which  is  contained  within  the  State.  Their  general  direc- 
tion is  northwest,  and  the  Green,  after  receiving  the  waters  of  the  Bar- 
ren Biver,  empties  into  the  Ohio,  about  8  miles  above  Evansville,  Ind. 

About  fifty  years  ago  the  State  of  Kentucky  undertook  the  improve- 
ment of  these  rivers  by  locks  and  dams.  Six  locks  and  dams  upon  the 
Green  Biver,  and  one  upon  the  Barren,  ^ere  placed  under  contract 
Of  these,  four  locks  and  dams  upon  the  Green,  and  the  one  upon  the 
Barren,  were  completed,  and  the  slackwater  system,  as  it  now  exists, 
was  opened  to  navigation  in  1841.  The  two  additional  locks  and  dams 
upon  the  Green  Biver  were  not  constructed. 

The  first  lock  and  dam  on  the  Green  Biver  was  placed  at  Spottsville, 
8^  miles  from  the  Ohio ;  the  second  at  Bumsey,  5lf  miles  from  the  first; 
the  third  at  Bocbester,  43^  miles  from  the  second;  and  the  fourth  at 
Woodbury,  41^  miles  from  the  third.  •  No.  1,  Barren  Biver,  is  at  Green 
Castle,  15  miles  from  No.  4,  Green  Biver. 

These  five  locks  and  dams,  together  with  the  backwater  from  the 
Ohio,  give  continuous  navigation  for  a  draught  of  4  feet  from  the  Ohio 
Biver  to  Bowling  Green,  a  distance  of  175  miles.  They  are  owned  by 
the  State  of  Kentucky,  and  were  operated  by  the  State  until  1H68. 

In  1868  the  Green  and  Barren  Navigation  Company  was  chartered  by 
the  legislature  of  Kentucky,  and  the  locks  and  dams  were  transferred 
to  its  control  for  a  period  of  thirty  years.  A  copy  of  the  act  granting 
the  charter  is  inclosed  herewith  as  Appendix  A.  It  is  stated  in  the 
preamble  as  a  reason  for  this  transfer  that  the  works  were  largely  in 
debt,  and  that  they  had  been  a  constant  source  of  expense  to  the  State. 
This  has  been  denied  by  those  who  opposed  the  charter.  An  interesting 
discussion  of  this  subject  may  be  found  in  the  report  of  Maj.  W.  £. 
Merrill,  Corps  of  Engineers  (Beport  of  Chief  of  Engineers  for  1880,  page 
1824). 

Under  the  arrangement  made,  the  Green  and  Barren  Navigation  Com- 
pany became  the  practical  owners  of  the  property  belonging  to  the  State 
of  Kentucky  upon  these  rivers.  This  property  consisted  of  the  locks 
and  dams,  and  the  land  adjacent  thereto,  with  the  buildings  and  the 
water-power  resulting  from  the  dams. 

The  act  regulated  the  toll  on  passenger  and  freight  steamboats,  which 
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waB  to  be  eompnted  by  their  fall  or  deck  tonnage,  according  to  the 
CQ8tom-hoa8e  rales,  as  follows: 

Per  ton  at  the  lower  lock  (Spottsville) |0  50 

Per  ton  at  the  second  lock  (Rnmscy) 30 

Per  ton  at  the  third  lock  (Rochester) 20 

Per  ton  at  the  fourth  lock  (Woodbury) 10 

Per  ton  at  the  fifth  lock  (Green  Castle) 10 

Total  per  ton  for  one  way 1  20 

Or  |2.40  per  ton  for  round  trip. 

This,  for  a  boat  of  150  tons,  whether  loaded  or  light,  would  amount  to 
$180  from  the  mouth  of  the  river  to  Bowling  Green,  and  for  a  round 
trip  $360.  The  company  was  also  authorized  to  collect  a  toll  upon  each 
passenger,  but  the  amount  was  not  stated  in  the  charter.  At  the  pres- 
ent time  the  passenger  charges  upon  the  company's  boats,  including  this 
toll,  vary  from  3  cents  to  about  10  cents  per  mile,  according  to  the  dis- 
tance traveled. 

PRESENT  CONDITION  OF  THE  BITBBS. 

The  navigation  of  the  Green  and  Barren  rivers,  as  far  as  the  slack- 
water  system  extends,  is  in  good  condition.  The  locks  are  serviceable, 
and  are  built  of  coursed  masonry.  All  the  land-walls,  which  were  orig- 
inally built  too  thin,  have  yielded,  with  exception  of  the  one  at  No.  4 
(Woodbury),  to  the  pressure  of  the  earth  behind  them.  That  of  the  lock 
at  Ramsey  leans  more  than  a  foot,  and  has  been  tied  back  with  iron  rods 
to  a  crib  sunken  in  the  earth  in  its  rear,  to  prevent  a  continuance  of 
the  action  and  the  wall  from  falling.  It  seems  to  be  in  a  staple  condi- 
tion at  present,  but  it  Is  exceedingly  doubtful  how  long  it  will  remain 
BO.  A  mill-race  behind  the  land-wall  at  Woodbury  prevents  it  from  re- 
ceiving as  much  pressure  as  the  others. 

The  lower  gates  of  all  the  locks  are  new,  and  are  good  and  substan- 
tial.   The  upper  gates  are  much  older,  and  generally  out  ot  repair. 

All  the  dams  are  wooden,  and  are  composed  of  cribs  filled  with  stone 
covered  with  sheeting.  They  are  apparently  strong  and  firm,  and  bear 
evidence  of  recent  repairs. 

The  abutments  of  Nos.  1  and  2  are  of  masonry,  and  at  No.  3,  Green 
Biver,  and  No.  1,  Barren  Biver,  are  natural  rock  bluffs.  That  at  No.  4 
is  composed  of  wooden  cribs.    The  latter  needs  some  repairs. 

For  additional  details  of  the  locks  and  dams  attention  is  invited  to  the 
report  of  Mr.  A.  L.  Duvall,  who  made  the  detailed  examination  of  the 
works,  and  the  survey  of  the  lock-sites,  which  is  herewith  inclosed. 

The  pools  of  the  dams  are  some^what  obstructed  by  snags  and  fallen 
trees,  and  although  they  are  not  sufficient  in  number  to  interfere  with 
navigation  during  the  day,  they  render  running  at  night  dangerous. 

No  examination  was  made  of  the  rivers  above  the  limit  of  slackwater 
navigation,  as  it  was  believed  that  the  act  of  Congress  referred  alone 
to  the  portion  were  the  incumbrance  imposed  upon  commerce  by  the 
Green  and  Barren  Navigation  Company  exists.  The  condition  of  the 
upper  rivers  was  stated  fully  in  the  report  of  Major  Merrill,  heretofore 
referred  to,  and  it  is  not  probable  that  much  change,  if  any,  has  taken 
place  since  that  time. 

CONDITION  NEGESSASY  FOB  FREE  GOMMEBOE. 

As  these  rivers  are  controlled  by  the  Green  and  Barren  Navigation 
Gomi>any,  whose  charter  extends  to  March  9,  1898,  a  little  more  than 
thirteen  years  from  the  present  time,  it  was  necessary,  in  order  to  com- 
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ply  with  the  second  portion  of  the  act  of  Congress  before  quoted,  which 
refers  to  the  provisions  and  cost  necessary  to  render  these  rivers  free  to 
commerce,  to  ascertain  if  the  company  would  release  its  control  of  these 
rivers,  and  upon  what  terms  it  could  be  effected.  Accordingly  a  letter 
for  this  purpose  was  addressed  to  the  president  of  the  company,  in  which 
a  statement  of  the  yearly  amount  of  commerce  upon  these  rivers  was 
also  requested. 

In  reply,  the  letters  forwarded  with  this  report  as  Appendix  B  were 
received. 

In  these  it  is  stated  that  for  the  sum  of  $400,000  the  company  wUl 
transfer  to  the  Government  its  rights  and  privileges  to  collect  tolls, 
and  will  convey  whatever  claims  it  may  have  in  the  property  acquired 
by  its  charter  from  the  State  of  Kentucky,  giving  the  United  States 
free  and  ui»restricted  control  of  all  the  locks  and  dams  upon  the  Green 
and  Barren  rivers.  The  company  claims  to  have  expended  at  least 
$300,000  in  making  the  necessary  repairs  to  the  locks  and  dams  to  pnt 
them  in  working  order  and  to  preserve  them  in  their  present  condition. 
It  is  also  stated  that  the  company's  boats,  which  are  the  only  ones  ply- 
ing these  rivers  regularly,  carry  yearly  about  60,000  tons  of  freight, 
which  is  estimated  to  be  four-fifths  of  the  commerce  upon  the  rivers. 
According  to  the  statement  made,  the  company  receives  about  $10,000 
annually  for  tolls  upon  the  remaining  one-fifth.  Assuming  that  the 
other  four-fifths  pay  toll  in  the  same  proportion,  it  results  in  a  total  tax 
of  $50,000  upon  the  present  commerce  of  these  rivers,  or  estimating  the 
total  valuation  of  the  commerce  at  $6,000,000,  as  suggested  in  the  letter 
of  the  president  of  the  company,  it  is  a  tax  of  five-sixths  of  1  per  cent 
upon  the  value  of  every  article  passing  through  the  locks. 

This  statement  is  sufficient  to  clearly  show  the  restrictions  which  are 
imposed  upon  commerce  in  this  locality,  and  to  fully  account  for  its 
slow  development.  The  resources  of  the  valley  drained  by  the  Green 
and  BaiTen  rivers  are  very  great.  It  abounds  in  timber,  coal,  and  iron, 
besides  being  in  great  part  a  rich  agricultural  country.  Should  the 
United  States  purchase  the  rights  of  the  navigation  company,  these  in- 
terests with  free  locks  would  undoubtedly  receive  a  great  impetus,  and 
would  rapidly  develop  into  large  proportions. 

In  determining  whether  the  valuation,  $400,000,  placed  by  the  Green 
and  Barren  Navigation  Company  upon  their  right  to  collect  tolls,  &c, 
upon  these  rivers  is  too  great,  it  has  been  thought  best  to  establish  a 
comparison  between  that  sum  and  the  probable  amount  that  the  charter 
will  net  the  company  during  the  thirteen  years  before  its  expiration. 

Assuming  the  receipts  from  tolls,  &c.,  to  be  $50,000,  sis  before  stated, 
and  the  expenses  of  operating  and  making  repairs  to  be  12,000  annually, 
the  net  receipts  of  the  company  will  be  $38,000  a  year.  The  question 
then  becomes,  What  is  the  present  worth  of  an  income  of  $38,000  a 
year,  paid  annually  at  a  certain  per  cent,  f  This  has  been  calculated  by 
the  ordinary  formula  for  annuities,  at  compound  interest,  and  the  re- 
sults are  as  follows,  viz : 

At  6  per  cent $336,401  S4 

At  5  per  cent 356,955  66 

At4percent 379,454  70 

At  3  per  cent 404,128  48 

In  estimating  the  annual  expenses  likely  to  be  incurred,  the  present 
condition  of  the  works  has  been  considered. 

To  give  an  idea  of  the  expenses  of  similar  works  upon  another  river, 
a  table  has  been  compiled  from  the  reports  of  the  Monongahela  Kaviga- 
tiou  Company,  giving  the  annual  cost  for  eleven  years  of  the  operating 
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expenses  and  repairs  opon  the  eight  locks  and  six  dams  npon  the  Monon- 
gahela  River.    It  i8  as  follows : 

Statement  of  oo$t  of  expentet  and  repair$  made  hjf  the  Monongahela  2^avigation  Company 
upon  eight  locks  and  eiz  dame  in  operation  upon  the  Monongahela  Biver, 


Yean. 

Expenses. 

Kepain. 

Total. 

Bemarka. 

1872 

$81,317  66 
86,424  41 

'*'35,'6i7  62 
32.684  57 
35,588  73 
85,534  61 
32.745  68 
35. 146  12 
38.306  83 
46,036  38 
41,864  50 

$22,408  92 
46.958  15 

$53,7:6  58 
83,J82  56 

'""86,487'82 
56, 557  70 
70, 949  12 
61, 501  29 
50.848  27 
59. 585  01 
117, 874  77 
80.534  94 
86,274  12 

1873 

One  dam  serioasly  damaged  by  ica. 
Report  coald  not  oe  obtained. 
Two  dams  damaged  by  ice. 

1874 

1875 

44,870  20 
22, 873  13 
35.360  39 
25.966  68 
27, 102  59 
24. 488  89 
79,669  44 
34.496  56 
44. 409  62 

1876 

1877 

1878 

1879 

1880 

■ 

1881 

Two  dams  serionsly  damaged  by  ioa 
Leak  In  look  wall. 

1882 

1883  ,     . , 

Total  for  11  yean. . . . 
Avmage  per  year. . . 

401, 265  61 
36,478  69 

408, 456  57 
37. 132  41 

809, 722  18 
73, 611  11 

The  average  cost  of  maintaining  these  works  is  thas  seen  to  be 
greatly  in  excess  of  the  amonnt  allowed  for  expenses  and  repairs  upon 
those  of  the  Green  and  Barren  Navigation  Company.  Jt  should  be  ob- 
served, however,  that  the  business  of  the  Monongahela  Navigation 
Ck>mpany  is  much  greater  than  that  of  the  Green  and  Barren  Naviga- 
tion Company,  which  causes  greater  cost  for  service,  and  also  that  the 
locks  and  dams  of  the  former  are  often  greatly  injured  by  ice,  from 
which  those  of  the  latter  are  comparatively  free,  as  the  occurrence  of 
heavy  ice  in  the  Green  and  Barren  Bivers  is  exceptional. 

It  mast  be  borne  in  mind,  even  should  the  United  States  purchase 
the  interest  of  the  Green  and  Barren  Navigation  Company  in  the  locks 
and  dams,  that,  under  the  charter,  all  the  property  would  revert  in  thir- 
teen years  to  the  control  of  the  State  of  Kentucky,  who  merely  leased 
them  to  the  Company.  If  it  should  be  contemplated  by  Congress  to 
make  the  purchase,  I  would  suggest  before  any  appropriation  he  made 
available  for  this  purpose  that  the  State  of  Kentucky  be  asked  to  cede 
to  the  United  States  alj  the  locks  and  dams,  lands  and  buildings  in 
question,  so  that  when  the  purchase  is  made  the  title  to  them  would  be 
vested  in  the  United  States. 

This  report  is  accompanied  by  five  maps*  showing  the  general  loca- 
tion of  the  locks  and  dams  and  five  detailed  maps  of  the  works. 

Very  respectfully,  your  obedient  servant, 

Jas.  0.  Post, 
Captain  of  JEngineers. 

;.  Gen.  John  Newton,  % 

Chief  of  Engineers^  U.  B.  A. 


Appendix  A. 

AN  ACT  to  InooTporate  the  Oreen  and  Barren  River  Nayigation  Company. 

Whereas  the  Green  and  Barren  River  line  of  navigation  has  alwavs  been  a  oharge 
Qpon  the  State,  and  is  now  largely  in  debt  and  without  prospect  of  any  better  con- 
dUion;  and  whereas  it  is  of  great  importance  to  the  country  to  keep  said  line  in 
working  order,  and  at  the  same  time  avoid  any  public  expense,  if  possible,  and  be- 

*  Omitted. 
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lieviDff  tbat  object  can  be  accomplished  by  letting  it  to  an  incorporated  companj: 
Therefore, 

Be  it  enacted  by  the  general  assembly  of  the  CommonwfaVh  of  Kentucky : 

(1)  That  J.  A.  Robinson,  J.  V.  Sprowle,  W.  S.  Vaniueter,  C.  J.  Vanmeter,  E.  B. 
Seeley,  H.  C.  Marrell,  William  Brown,  D.  C.  Turner,  C.  J.  Smallhouse,  and  their  as- 
«ociates  and  siiccesHors.  be,  and  they  are  hereby,  created  a  body  corporate  with  the 
name  and  style  of  the  Green  and  Barren  River  Navigation  Company,  and  shall  have 
perpetual  succession  during  the  term  of  thirty  years,  and  in  that  name  may  sue  and 
oe  sued,  make  contracts,  and  transact  all  their  legitimate  business  as  a  corporation ; 
may  use  and  change  their  common  seal  and  make  suitable  by-laws  for  the  regulation 
of  the  affairs  of  the  company,  and  to  regulate  their  eb'Ctions  to  fill  offices,  vacauciee, 
And  in  all  things  not  inconsistent  with  tne  laws  of  the  land. 

(2)  That  the  said  Green  and  Barren  River  line  of  navigation  and  their  tribntaries, 
together  with  the  grounds,  houses,  water- works,  rents,  profits,  tools  machinery,  im- 
plements, and  appurtenances,  and  aUthefranchises  thereunto  belonging  or  appertaio- 
iDg,  be,  and  the  same  are  hereby,  loaned  and  conveyed  unto  the  corporators  named 
in  the  fitst  section  of  this  act,  and  to  their  associates,  successors,  executors,  heirs, 
and  assigns,  fov  and  during  the  term  of  thirty  years  from  and  after  the  time  they  get 
possession  thereof ;  and  it  shall  be  the  duty  of  the  goveuor  of  this  Commonwealth  to 
cause  possession  thereof  to  be  delivored  unto  them  as  soon  after  the  passage  of  this 
act  as  they  or  any  of  them  who  may  choose  to  accept  may  give  notice  of  readiness  to 
receive  it  upon  their  complying  witn  all  the  conditions  precedent  herein  provided. 

(3)  The  business  of  the  company  may  be  to  use  and  suffer  to  be  used  said  line  of 
navigation  for  all  purposes  of  navigation,  and  also  the  water  power,  property,  rights, 
appurt<enances,  and  all  the  franchises  thereunto  belonging,  as  they  may  direct,  not 
inconsistent  with  the  purposes  of  said  Hue  as  expressed  by  law;  and  as  an  auxiliary 
to  said  business  and  to  facilitate  commerce  and  trade,  and  to  develop  the  resources  of 
wealth  along  said  line,  it  may  also  be  their  besiness  to  open  and  work  coal  mines  and 
other  mines  and  to  deal  in  the  products  thereof,  as  also  in  the  products  of  the  conntry 
and  other  things,  as  well  as  in  the  work  of  machinery  and  navigation  on  said  line. 
They  may  also  lease,  buy,  sell,  hold,  and  otherwise  acquire  and  dispose  of  any  real  and 
personal  estate,  by  any  manner  not  prohibited  by  law,  the  same  as  a  natural  person, 
and  may  do  all  necessary  or  advantageous  acts  in  the  same  way  in  the  transaction  of 
their  business,  not  inconsistent  with  the  constitntion  of  this  State  or  of  the  United 
States. 

(4)  It  shall  be  the  business  and  duty  of  said  company  to  use  duo  diligence  in  keep- 
ing up  said  line  of  navigation  in  good  repair,  and  to  return  it  and  all  its  appurte- 
nances at  the  expiration  of  the  lease  in  good  condition  as  at  present,  or  nnleas  prs- 
yented  from  so  doing  by  unavoidable  causes,  and  to  holtl  the  State  harm  leas  in  the 
premises,  and  to  pass  and  permit  all  boats,  crafts,  and  other  things  to  navigate  said 
rivers,  according  to  certain  specified  rates  herein  prescribed  as  tolls,  which  shall  inure 
to  said  company. 

(.5)  (Organization,  d&c,  of  company)  •  •  •  and  a  prior  lien  is  hereby  retained 
by  the  Commonwealth  against  all  the  property,  rights,  and  franchises  of  said  com- 
pany, as  security  to  said  Commou wealth  for  the  faithful  performance  of  all  the  duties 
nerein  imposed  upon  said  company ;  and  no  individual  of  said  company  shall  be  bound 
for  said  company  beyond  the  interest  he  may  have  therein. 

(6)  All  tolls  shall  inure  to  the  company,  and  the  rate  of  toll  on  passenger  and  freight 
steamboats,  and  other  boats  carrying  freight  other  than  coal  or  intone,  shall*  be  regu- 
lated by  their  full  hull  or  deck  tonnage,  acconling  to  the  custom-house  rules  as  to  the 
management  of  tonnage  :  Provided,  That  the  rate  of  toll  for  such  boats  passing  such 
locks  shall  not  exceed  per  ton,  measured  as  aforesaid,  fifty  cents  at  the  first  lower  look, 
and  thirty  cents  at  the  second,  and  twenty  cents  at  the  third,  and  ton  cents  each  at  the 
two  other  upper  locks,  and  the  same  for  returning;  and  for  each  passenger,  and  for  all 
other  boats,  barges,  skiffs,  and  other  water  crafts,  loaded  and  empty,  iucluding  rafte 
and  other  thingn  passing  said  rivers,  they  may  establish  tolls  from  time  to  time  not 
exceeding  the  present  rates  established  by  the  bo»nl  of  internal  improvement  as  ap- 
plicable to  the  Kentucky,  Green,  and  Barren  river  lines  of  navigation  at  this  time. 

(7)  (Transfers  of  interest,  &c.) 

(8)  (Liabilities  for  damages.) 

(9)  (Steamboats,  rafts,  &c.,  shall  obey  company's  rules.) 

(10)  (Penalty  for  willful  injury  of  works.) 

(11)  It  shall  be  the  duty  of  the  company,  or  such  of  them  as  may  choose  to  accept 
the  proyisions  of  this  charter,  together  with  their  associates  whom  they  may  choose 
to  associate  with  them,  to  execute  their  bond  to  the  Commonwealth  of  Kentucky, 
with  security,  the  solvency  of  which  to  be  approved  by  the  governor  of  said  Common- 
wealth, and  be  attested  by  him  under  the  seal  of  his  office,  which  bond  shall  be  in 
duplicate,  one  copy  to  be  retained  by  the  State  anrl  the  other  by  the  company.  The 
conditions  of  the* bond  shall  be  as  follows:  '' InconsideraMou  of  she  nudist urbed 
possession  of  the  Green  and  Barren  River  line  of  navigation  and  its  tribntariee,  to- 
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getber  with  ito  gronnds,  honsee,  water-powers,  rents,  profits,  tools,  machinerv,  im- 
plements, appnrtenances,  and  all  its  franchises  thereunto  belonging  or  appertaining, 
now  to  be  delivered  to  ns,  the  undersigned,  to  hold  for  thirty  years,  under  an  act  of 
the  legislature  incorporating  the  Green  and  Barren  River  Navigation  Company,  we 
ftccept  the  same,  and  as  a  company  aforesaid  are  bound  hereby  in  the  penal  sum  of 
9500,000  to  perform  the  duties  and  obligations  imposed  by  said  act  of  the  legislature, 
and  to  return  the  same  in  good  order,  as  set  out  in  said  act,  subject  to  the  conditions 
therein  expressed.     Given  under  our  hands  and  corporate  seal  of  said  company  this 

day  of  — — ,  18 — ."    Which  bond  being  executed  by  the  parties  aforesaia,  and 

approved  as  aforeitaid,  and  attested  by  the  governor,  shall  entitle  the  company  and 
tbrir  associates  to  all  the  rights  conferred  by  this  act :  Providedy  however^  That  said 
eompany  may  associate  others  with  them  before  or  after  the  execution  of  said  bond: 
^»d  provided  further,  That  the  Commonwealth  shall  have  a  lien  upon  all  property  of 
•aid  company  to  secure  a  compliance  with  the  stipulations  of  said  bond. 

(12)  This  act  to  be  in  force  Irom  its  passage. 

Approved  March  9,  1868. 


AN  ACT  to  amend  and  explniii  id  act  entitled  "An  set  to  incoiporate  the  Green  and  Barren  River 

Navigation  Company,"  approved  Ifarcn  9, 1868. 

Whereas  an  act  entitled  "An  act  to  "incorporate  the  Green  and  Barren  River  Navi- 
gation Company,"  approved  March  9, 1868,  authorizing  said  company  to  collect  cer- 
tain tolls  from  boata  and  other  things  navigating  said  rivers  according  to  the  rates 
established  by  the  board  of  internal  improvement,  as  then  applied  to  the  Kentucky, 
Green,  and  Barren  river  lines  of  navigation ;  and  whereas  the  rates  so  established  as 
applicable  to  the  Kentucky  River  are  not  deemed  applicable  to  Green  and  Barren 
rivers,  and  are  misleading;  and  whereas  complaints  have  been  made  that  said  com- 
pany have  violated  the  spirit  of  their  charter  by  giving  it  a  wrong  conntruction,  to 
the  prt>Judice  of  the  public,  and  in  making  changes  not  contemplated  therein,  and 
that  are  not  authorized  by  law ;  and  whereas  it  is  clear  that  said  company  have 
Tested  rights  under  their  said  charter  that  cannot  be  impaired,  but  which  may  be 
confined  to  their  just  and  legitimate  limits :  Therefore,  to  explain  and  limit  the  rights 
of  said  company  in  the  protection  of  the  public,  while  at  the  same  time  the  vested 
rights  of  the  said  company  must  be  respected  : 

It  i*  now  enacted  hp  the  general  aeeemhly  of  the  Commonwealth  of  Kentucky : 

Skction  1.  That  the  charges  herein  prescribed  aud  limited  may  be  charged  by  said 
compauy  against  boats,  barges,  and  things  navigating  said  line  of  navigation,  and 
no  greater  charges  therefor  shall  be  made. 

6kc.  2.  That  the  rate  of  tolls  authorized  by  said  act  to  be  charged  against  boats, 
according  to  the  tonnage  rule  or  principle,  shall  not  apply  to  boats  or  things  plying 
only  between  the  dams ;  but  all  boats,  barges,  and  other  crafbs  plying  only  between 
the  dams  on  slackwater  in  said  line  of  navigation  shall  not  be  n^^quired  to  pay  any 
other  or  greater  tolls  than  such  as  were  established  by  the  board  of  iuterual  im- 
proTeroent,  and  that  were  in  force  at  the  time  of  the  passage  of  said  act,  and  that 
were  applicable  alone  to  the  Green  and  Barren  river  line  of  navigation,  except  as 
herein  limited. 

Sec.  3.  No  boat  used  exclusively  in  towing  shall  be  required  to  pay  tolls  according 
to  the  rules  of  tonnage  as  claimed  under  said  act.  Such  boats,  in  passing  the  locks 
and  dams,  shall  only  be  required  to  pay  ^wo  dollars  therefor  at  each  lock  to  said 
company. 

Sxc.  4.  The  charge  of  two  dollars  lockage  claimed  under  said  act  shall  not  be  Pftid 
on  any  raft  of  timoer  passing  said  locks  and  dams,  but  the  charges  shall  be  as  nxed 
by  the  board  of  internal  improvement,  and  it  is  as  follows:  For  rafts  fifteen  feet  wide 
and  under,  three  cents  per  linear  foot  at  each  lock ;  over  fifteen  aud  under  twenty  feet 
wide,  fire  cents  per  linear  foot  at  each  lock ;  rafts  twenty  feet  wide  and  under  thirty 
feet  wide,  six  cents  per  linear  foot  at  each  lock ;  rafts  thirty  feet  wide  aud  under 
thirty -six  feet  wide,  seven  cents  per  linear  foot  at  each  lock. 

Sec.  5.  No  flat-boat  or  barge  starting  from  above  the  influence  of  slackwater  shall 
be  required  to  pay  any  tolls  except  for  passing  through  a  lock,  and  that  shall  not 
exceed  the  rates  prescribed  by  law. 

Sec.  6.  No  flat-boat  or  barge  starting  within  the  influence  of  slackwater  shall  be 
reqaired  to  pay  exceeding  two  dollars  lockage  and  three  cents  per  linear  foot  of  each 
boat  or  barge  at  each  lock ;  and  the  two  dollars  lockage  herein  authorized  by  this  sec- 
tion shall  not  be  chargeable  unless  the  boat  or  barge  actually  passes  through  the  look. 

Sec.  7.  No  flat-boat  or  barge  loaded  with  coal  or  stone  or  sawed  lumber  shall  be  re- 
qnired  to  pay  exceeding  two  dollars  lockage  and  six  cents  per  linear  foot  for  such  boat 
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or  barge  at  each  lock,  but  the  two  dollars  lockage  shall  not  be  chargeable  nnless  the 
boat  or  barge  actually  passes  through  the  lock. 

Sec.  8.  This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

Approved  March  15,  1976. 


[ Aoto  of  1878,  page  518,  oliapter  432.] 

Be  it  enacted  by  the  general  aasembly  of  the  CommoMreaHh  qf  Kentucky : 

Skction  1.  That  section  5  of  an  act  entitled  **  An  act  to  amend  and  explain  an  act 
entitled  'An  act  to  incorporate  the  Green  and  Barren  River  Navigation  Company/ 
approved  March  9, 1868,"  approved  March  15, 1876,  be  amended  by  inserting  after  toe 
word  **  barire"  the  following :  *^  Or  rafts  of  logs  or  timber  of  any  kind." 

Sec.  2.  That  section  6  of  said  act  be  amended  by  adding,  after  the  word  **  barge," 
whenever  it  occurs  in  said  section,  the  following :  **  Or  rafts  of  logs  or  other  timber." 

Sec.  3.  This  act  shall  be  in  effect  from  and  after  its  passage. 

Approved  March  14, 1878. 


report  of  mr.  a.  leslie  duvall,  assistant  engineer 

United  States  Engineer  Office, 

Cinchmatif  OhiOf  January  21,  1885. 

Sir:  I  have  to  submit  the  following  report  on  surveys  of  the  locks  and  dams  on 
Green  and  Barren  rivers,  Kentucky,  made  in  obedience  to  your  orders. 
I  began  the  surveys  November  28  and  completed  them  December  20,  1884. 

LOCK  AND  DAM  NO.  1. 

This  lock  is  situated  on  the  left  or  west  side  of  Green  River,  at  Spottsville,  Hender- 
son County,  Kentucky,  8^  miles  above  its  mouth  and  behind  an  island  1,225  feet  long 
and  285  feet  wide  at  its  widest  part.  The  lock  is  approached  at  each  end  by  a  narrow 
channel.  At  the  upper  end  this  channel  is  820  feet  long  and  from  65  to  73  feet  wide, 
with  a  minimum  depth  of  5.5  feet  in  the  middle.  At  the  lower  end  the  channel  is  4SM) 
feet  long,  52  feet  wide,  with  minimum  depth  of  water  in  the  middle  of  4.5  feet. 
These  channels  require  frequent  dredging  to  keep  them  to  the  required  depth. 

The  dam  at  this  place  extends  across  the  river  from  the  outside  of  the  island  and 
has  a  masonry  abur.ment  at  each  end ;  the  abutment  on  the  island  is  connected  with 
the  eastern  lock-wall  by  a  wall  across  the  island,  Joining  the  upper  counter-fort  of 
said  wall  with  the  upper  counter-fort  of  the  west  abutment.  These  abutments  and 
the  wall  across  the  island  appear  to  be  in  ^ood  condition,  with  the  exception  that  the 
coping  and  part  of  one  course  of  masonry  is  gone  from  the  east  abutmeut,  and  on  the 
west  abutment  there  are  two  coping-stones  loose,  and  one  gone  from  the  upper  coun- 
ter-fort. The  abutments  hav^  a  batter  of  1  inch  to  1  foot  on  their  faces.  Each  of  these 
hutments  was  formerly  occupied  as  a  mill  site,  but  nothing  now  remains  of  the  mills 
but  a  few  decayed  timbers  and  some  twisted  and  broken  iron-work. 

The  dam  is  a  timber  crib  filled  with  stone  and  covered  with  6-inch  sheeting,  and 
slopes  both  ways  from  the  crest  at  an  angle  of  about  15  degrees;  this  dam  leaks 
through  the  lower  breast  wall  at  various  places  along  nearly  the  whole  length  of  the 
dam  ;  the  back  of  the  dam  is  protected  by  riprap. 

The  dam  is  not  built  on  a  straight  line;  it  has  an  angle  iu  it,  the  vertex  pointing 
np-stream ;  the  departure  from  a  straight  line  at  the  apex  is  24  feet. 

The  material  of  which  the  lock- walls  and  abutments  are  built  is  a  yellowish-gray 
sandstone  not  very  hard.  The  walls  of  this  lock  are  8  feet  thick  on  top  from  the  re- 
cess to  the  ends  of  the  walls,  and  4.5  feet  on  top  at  other  portions,  and  9  and  10  feet 
thick  at  bottom.  The  upper  portion  of  these  walls,  from  upper  recesses  to  head  of 
walls,  is  raised  by  two  courses  of  masonry  2  feet  8  inches;  ou  the  other  parts  of  the 
walls  three  courses  of  12-inch  timber  are  bolted  to  raise  the  walls. 

Both  of  these  walls  lean  in  toward  the  lock-chamber,  the  west  one  3|  inches,  and 
the  east  one,  or  one  towards  the  island,  2^  inches,  making  the  width  across  top  of  lock- 
ohamber,  at  middle,  35.5  feet,  6  inches  less  than  its  original  width.  There  is  one  stone 
cracked,  70  feet  from  head  of  lock,  fifth  course  from  top  of  west  wall ;  also  two  coping- 
stones  cracked.  The  points  of  the  quoins  are  badly  broken  in  this  lock  and  there  is 
considerable  leakage  around  the  gates  where  these  breaks  occur.  The  ground  behind 
the  walls  is  paved,  but  the  paving  is  broken  and  torn  up  in  many  places.  The  lift 
wall  of  this  lock,  as  well  as  of  all  of  them,  is  built  of  timber. 
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The  lower  gates  are  good,  having  heen  pat  in  new  during  last  fall,  hut  they  leak 
ahont  the  wickets,  of  which  there  are  two  in  each  gate,  one  near  heel-post  and  one 
near  toe-post.  The  upper  gates  are  old  gates  cut  off,  and  show  signs  of  decay  at  mor> 
Uses ;  they  also  leak  rery  badly  about  the  wickets,  which  are  in  the  same  relatiye 
positions  as  in  the  lower  gates.  There  are  also  ^eaks  through  the  sheeting  of  these 
gates. 

The  State  of  Kentucky  owns  6.91  acres  of  ground  on  the  west  or  S potts ville  side, 
on  which  there  are  a  small  warehouse  or  tool -house  and  a  lock-keeper's  house,  both 
frame ;  on  the  opposite  side  of  the  river  the  State  owns  2  acres. 

The  highest  water  known  here  was  February  19,  1884,  when  it  reached  a  height  of 
51.78  feet  above  the  lower  miter-sill  of  Look  No.  1. 

LOCK  AND  DAM  NO.  2. 

This  lock  is  at  Bumsey,  McLean  County,  Kentucky,  60  miles  above  the  mouth  of 
the  river. 

This  lock  is  approached  ttom  above  by  an  artificial  channel,  480  feet  long,  minimum 
width  55  feet,  and  depth  6  feet,  formed*  by  three  guiding  dikes  and  some  dredged  ma- 
terial thrown  up  and  overgrown  with  willows. 

A  mill-race  (20  feet  wide  near  its  mouth)  passes  around  the  look,  leaving  the  chan- 
nel 15  feet  above  head  wall  of  lock  and  entering  again  320  feet  below  the  look. 

The  lower  channel  is  1,240  feet  long,  80  feet  wide,  and  has  5.5  to  6  feet  of  water ; 
it  is  formed  by  dredged  material  principally,  piled  up  and  overgrown  with  willows; 
there  were  evidences  of  .remains  of  guiaing-dikes  at  the  upper  and  lower  ends  of  this 
ehannel. 

Dam  No.  2  seemed  to  be  in  good  condition ;  there  was.  1.12  feet  of  water  passing 
over  it  when  I  was  there ;  it  is  built  with  an  angle  near  the  middle,  the  vertex  poin^ 
fng  up-stream ;  the  departure  from  a  straight  line  is  13  feet.  The  general  construc- 
tion of  this  dam  is  the  same  as  No.  1 ,  only  the  slope  of  the  overfall  is  greater,  being 
17®  30'. 

The  abutment  on  the  west  side  of  the  river  is  47  feet  long,  4  feet  wide  on  top,  with 
eounter-forts  at  upper  and  lower  ends,  running  back  27.55  feet ;  the  face  of  the  abut- 
ment has  a  batter  of  1  inch  to  1  foot;  the  top  of  the  abutment  was  9.63  feet  above  the 
upper  pool.  There  is  a  crack  1^  inches  wide  in  the  face  of  this  abutment,  beginning 
14  feet  from  upper  corner,  at  top,  and  extending  down  to  surface  of  water  over  crest 
of  dam,  or  35  feet  from  upper  end.  There  is  agriat  mill  on  this  abutment,  but  not  in 
operation ;  there  is  a  saw-mill  immediately  behind  it  in  operation.  I  was  informed 
that  the  upper  end  of  the  riyer  wall  was  formerly  used  as  a  mill  site  also. 

Lock  No.  2  is  on  the  left  side  of  the  river,  and  was  evidently  built  of  same  class  of 
sandstone  as  No.  1,  but  of  poorer  quality. 

The  land  wall  is  7.9  feet  thick  on  top,  from  recesses  to  ends  of  wall,  and  3.84  feet 
thick  between  recesses ;  at  the  bottom  it  is  9  and  10  feet  thiclc.  This  lock  is  in  a  very 
bad  condition ;  the  laud  wall  leans  in  toward  the  lock-chamber  1.07  feet,  at  a  point 
90.33  feet  from  the  upper  end,  forming  a  bulge  or  bow  in  said  wall;  there  are  three 
cracks  in  it  between  tne  recesses,  two  of  them  extending  from  top  to  bottom,  and  one 
extending  down  t«n  courses ;  these  cracks  vary  in  width  from  one  half  inch  to  2 
inches,  and  in  places  where  the  corners  have  been  broken  off  they  vary  from  4  inches 
to  12  inches  in  width ;  the  face  of  the  wall  is  also  scaled  by  the  action  of  frost. 

This  wall  is  now  partially  supported  by  13  plate  washers  or  straps  of  iron,  with  5 
anchor  ties  of  1^  inch  iron  rods  passing  through  each  washer  and  the  wall,  and  fast- 
ened in  a  crib  filled  with  stone,  built  behind  the  land  wall ;  counter-forts  4  feet  on  top 
extend  back  30  feet  from  the  face  of  the  land  wall  at  each  end. 

The  river  wall  is  ll..'>5  feet  thick  on  top  aUd  has  a  batter  of  1  inch  to  1  foot  on  river 
lace,  the  other  face  vertical ;  it  does  not  lean  but  has  several  cracked  courses  on  the 
inside  near  the  middle  and  16  leaks  showing  from  the  outside,  ten  of  which  show 
Water  sponting  frum  fissures  near  the  bottom,  and  six  show  water  bubbling  up  at  the 
aide  of  the  wall,  indicating  leaks  under  the  wall.  There  are  several  holes  in  the  out- 
side of  this  wall,  occurring  at  seams,  which  are  from  6  inches  to  3  feet  in  length,  from 
2  to  12  inches  in  width,  and  from  3  inches  to  2  feet  in  depth.  There  is  a  crack  on  the 
inside,  near  the  head,  1  inch  wide,  beginning  three  courses  above  upper  pool  and  ex- 
tending down. 

The  lower  counter-fort  has  a  crack  li  inches  wide  from  top  to  bottom,  beginning 
10  feet  back  from  face  of  land  wall,  and  breaking  conrses  to  within  8  feet  of  face  of 
said  wall  at  bottom.  A  stream  of  water  pours  from  the  lower  part  of  this  crack  when 
the  lock  is  filled.  There  is  an  Iron  strap  bolted  on  top  of  wall  to  keep  the  crack  from 
increasing.  The  points  of  the  quoins  are  badl^  broken,  and  there  is  considerable 
leakage  around  them.  The  lift  wall  in  this  lock  is  the  same  as  in  No.  I.  The  gates 
are  about  the  same  as  in  No.  1 ;  lower  ones  new  and  upper  ones  old;  all  leak  around 
wickets.    There  are  11.  II  acres  of  property  owned  by  tne  State  on  the  Bumsey  side,  on 
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which  are  Bitoated  a  tool-honse  (frame),  a  lock-keeper's  house  (brick),  and  2  mills 
(frame),  1  woolen  mill,  and  1  flouring  mill.  The  State  owns  only  the  abutment  on 
the  opposite  side.  The  highest  water  here,  which  occurred  in  February,  1884,  wm 
39.40  feet  above  the  lower  miter-sill  of  this  lock. 

LOCK  AXD  DAM  HO,  3. 

This  lock  is  at  Rochester,  Butler  County,  Kentucky,  103^  miles  above  the  month 
of  the  river.  It  is  on  the  right  side  of  the  river,  just  below  an  abrupt  turn  to  th# 
right  of  100^,  and  below  the  mouth  of  Muddy  Kiver,  which  empties  into  the  Green 
at  Rochester. 

The  dam  at  this  place  seems  to  be  tight  and  has  had  new  sheeting  put  on  recently. 
The  end  next  to  the  abutment  is  2.5  feet  higher  than  the  end  at  river  wall.  The  gen- 
eral construction  of  this  dam  is  the  same  as  at  Nos.  1  and  2.  The  slope  of  the  over- 
fall is  16°. 

The  abutment  here  is  good  and  is  a  projecting  ledge  of  natural  sandstone. 

This  lock  is  built  of  gray  sandstone,  not  very  hard.  The  land  wall  is  9  feet  thick 
on  top,  from  recesses  to  ends  of  wall,  and  4  feet  on  top  between  recesses.  This  wall 
is  12  feet  thick  at  bottom.  There  are  counterforts  at  each  end  of  the  wall,  4  feet 
thick  on  top,  extendini;  30  feet  back  from  the  face  of  land  wall.  The  walls,  from  the 
upper  recesses  to  heads  of  walls,  nro  two  courses  of  stone  higher  (2.54  feet)  than  the 
other  parts  of  the  walls,  but  the  other  parts  have  three  courses  of  12-inch  timber 
bolted  on  top  to  raise  them.  The  river  wall  is  12  feet  thick  on  top  and  is  vertical  on 
both  faces. 

The  land  wall  is  bulged  in  slightly  about  the  middle ;  there  were  no  cracks  Yisible 
on  the  face  of  the  land  wall. 

The  river  wall  has  three  cracks  visible  on  the  river  face,  extending  from  the  sur- 
face of  the  lower  pool  nearly  to  the  top,  and  the  wall  is  slightly  bulged  between  two 
of  them,  but  there  were  not  any  leaks  visible.  There  are  several  places  on  both 
walls  where  the  face  has  peeled  off  from  the  action  of  frost.  On  tne  top  at  both 
ends  the  walls  are  battered  and  broken;  the  corners  of  the  recesses  and  points  of 
quoins  are  also  broken  in  many  places,  but  not  as  badly  as  at  No.  2.  There  was  a 
pavement  for  about  50  feet  back  of  the  land  wall,  but  most  of  it  has  been  torn  up. 
The  lift  wall  is  the  same  as  in  Nos.  1  and  2.  The  gates  of  this  lock  are  about  the 
same  as  those  of  No.  1;  lower  ones  new  and  good,  upper  ones  old  and  poor ;  all  leak 
around  the  wickets. 

The  State  owns  property  on  both  sides  of  the  river;  on  the  east  or  lock  8ide2Thr 
acres,  on  which  are  a  tool-house  and  lock-keeper's  house,  and  on  the  west  side  7^}^  acres, 
on  which  are  situated  a  saw-mill  and  a  blacksmith's  shop.  All  buildings  are  frame  and 
in  poor  condition. 

The  highest  water  known  here,  which  occurred  in  February,  1884,  was  48  feet  above 
the  lower  miter-sill  of  Lock  No.  3. 

LOCK  AND  DAM  NO.   4. 

This  lock  is  at  Woodbury,  Butler  County,  Kentucky,  on  the  left  side  of  Green  River, 
145  miles  above  its  mouth,  and  2,600  feet  below  the  mouth  of  Barren  River. 

This  lock  is  approached  from  above  by  an  artificial  channel  250  feet  long,  about  60 
feet  minimum  width,  with  8  feet  of  water.    This  channel  is  formed  by  5  guiding-dikes. 

Dam  No.  4  is  good.  It  wasrebuilt  in  1880.  It  is  on  a  curved  line  approximately,  the 
middle  ordinate  of  which  is  13.15  feet.  It  is  of  the  same  class  as  the  other  dams  already 
described.  The  angle  or  slope  of  the  overfall  is  greater,  being  20  degrees.  The  abut- 
ment for  Dam  No.  4  is  a  timber  crib  118.2  feet  long  by  7.6  feet  wide,  filled  with  stone. 
It  has  a  counter-fort  10  feet  wide  extending  back  from  the  upper  end  51  feet  and  into 
a  good  bank.  The  upper  end  of  the  abutment  where  the  counter-fort  Joins  it  was  11.4 
feet  above  the  surface  of  the  upper  pool.  The  timber  in  this  abutment  is  decaying, 
and  several  of  the  cribs  are  not  entirely  filled  with  stone. 

The  walls  of  Lock  No.  4  are  of  hard  gray  sandstone  of  excellent  qualitv,  and  are  in 
good  condition  generally,  much  better  than  any  of  the  others.  The  land  wall  is  7.9 
feet  thick  on  top  from  recesses  to  ends  of  wall  and  4  feet  between  recesses ;  12  feet 
thick  at  bottom.  The  river  wall  is  12  feet  wide  on  top,  and  both  faces  are  vertical. 
These  walls  do  not  lean  and  are  not  cracked,  and  but  few  places  at  the  comer  of  tibie 
recesses  and  the  points  of  the  quoins  are  broken. 

The  ground  behind  the  land  wall  is  paved,  and  24  feet  back  from  the  face  of  said 
wall  a  mill-race  runs  to  famish  power  to  two  mills-— one  flour-mill  and  one  saw-mill. 
Part  of  the  saw-mill  rests  on  the  lower  counter- fort  of  the  land  wall.  The  Uft-waU 
is  the  same  as  in  the  other  locks  already  described. 

The  gates  are  about  the  same  as  those  already  described,  with  the  exception  thai 
the  upp^r  gates  are  a  little  worse  than  the  upper  ones  in  the  other  locks. 
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At  this  lock  it  is  said  that  there  is  ne^er  less  than  6  feet  of  water  over  the  lower 
iDiter-sill.  Od  the  Woodbury  or  land  wall  side  the  State  owns  6.61  acres  of  ground, 
on  which  are  situated  two  mills  and  a  tool-house  (fraice)  and  a  lock-keeper's  house, 
of  brick.    On  the  opposite  site  the  State  owns  1.66  acres.* 

XX>CK  AND  DAM  NO.  5,  OR  NO.   1,  BARREN  RIVBR. 

Lock  No.  5,  or  No.  1,  is  on  the  right  side  of  Barren  River,  14^  miles  above  its  mouth, 
sod  about  one-fourth  of  a  mile  above  Green  Castle,  Warren  County,  Kentucky,  and  is 
IGO  miles  above  the  mouth  of  Green  River.     * 

This  lock  is  approached  by  artificial  channels  from  above  and  below.  The  channel 
above  is  140  feet  long  by  60  feet  average  width,  with  8  feet  of  water ;  below  it  is  127.4 
ieei  by  60  feet  average  width,  and  7  feet  of  water.  These  channels  are  formed  by 
two  guiding-dikes  above  and  two  below  the  river  wall  of  lock. 

The  dam  appears  ^ood  and  has  had  new  sheeting  recently.  It  is  on  gravel,  and  has 
ao  angle  near  the  middle  with  the  vertex  pointing  up-stream.  The  departure  from  a 
aftraight  line  is  10.75  feet.  This  dam  is  of  the  same  class  as  the  other  dams.  The  angle 
of  the  overfall  is  15^  15'.  The  abutment  here  is  a  solid  hard  sandstone  bluff,  15  feet 
above  the  surface  of  upper  pool,  to  the  first  bench  and  a  road  in  the  face  of  the  bluff. 
There  is  a  flouring-mill  56  feet  below  the  crest  of  the  dam.  The  head  race  of  this  mill 
passes  over  the  end  of  the  dam  in  a  timber  fiqme  to  the  mill. 

The  lock-walls  are  of  hard  gray  sandstone  of  excellent  quality. 

The  land  wall  is  8  feet  thick  on  top  from  the  recesses  to  the  end  of  the  wall  and  4 
feet  between  the  recesses ;  it  is  12  feet  thick  at  bottom. 

The  counter-forts  are  4  feet  on  top  and  extend  26  feet  back  from  the  face  of  land 
wall. 

The  lower  end  of  the  land  wall  has  broken  away  from  the  lower  connter-fort,  in 
which  there  is  a  crack  from  top  to  bottom,  and  leans  in  toward  the  look-chamber  6 
inches.    There  are  four  iron  straps  bolted  across  the  crack  to  keep  it  from  increasing. 

There  i^  a  pavement  behind  the  land  wall  for  about  30  feet  back  from  its  face. 

The  river  wall  is  12  feet  wide  on  top,  with  both  faces  vertical.  There  are  two  small 
eracks  in  the  inner  face  of  this  wall  70  and  80  feet  from  the  lower  end. 

There  is  said  to  be  a  leak  under  the  river  wall  53  feet  from  the  lower  end,  bat  it  was 
not  visible  at  time  of  survey,  as  the  water  was  too  high  to  see  any  indications  of  leak- 
age.   A  spring  is  also  said  to  babble  up  under  the  lower  end  of  this  wall. 

I  was  informed  by  Mr.  David  Stephens,  who  furuished  stone  for  the  lock  when  built 
and  was  a  former  lock-tender,  that  106  feet  of  the  lower  end  of  this  river  wall  was 
taken  down  and  rebuilt  on  pile  foundation  iu  1846  and  1847.  There  are  but  few  places 
in  these  walls  where  the  comers  of  the  recesses  or  points  of  quoins  are  broken.  The 
lift- wall  is  of  timber,  built  similar  to  those  in  the  other  locks. 

The  gates  are  about  the  same  as  those  at  Nos.  1,  2,  and  3,  but  there  is  not  much 
leakage  around  the  wickets  or  quoins. 

The  State  owns  5^^  acres  of  gn)and  on  the  lock  side,  on  which  is  a  tool-house  near 
the  lock,  and  a  lock  keeper's  honse  with  necessary  outhouses  700  feet  back  from  the 
lock.     All  buildings  are  frame. 

The  State  does  not  own  any  property  on  the  opposite  side  of  the  river. 

The  highest  water  known  here  occurred  in  February,  1884,  and  was  47.42  feet  above 
the  lower  miter-sill  of  this  lock. 

I  append  hereto  a  tabular  statement  of  the  localities  and  principal  measurements 
of  the  five  locks  and  dams  described  above. 

Very  respectfully,  your  obedient  servant, 

A.  Lbslib  Duvall, 

A8$i$lant  Engineer. 

Capt.  Ja8.  C.  Post, 

Ccrp§  of  EngineerBf  U.  S,  A. 

*The  highest  water  ever  known  ab  this  point  occurred  in  February,  1884,  and  was 
60^  feet  above  the  lower  miter-sill  of  the  lock. 
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Items. 


Locks: 
Dlatenoe  abore  mouth  of  Qroem  Biver, 

miles  

Lenfcth  over  all feet 

Orlginsl  width do.. 

Least  present  wtdtJi    do 

Distance  between  hollow  qaoins — do . . 
Least  water  over  lower  miter-sUi...  do.. 

Lift do.. 

Height  of  walls  above  lower  miter-sill, 

feet 

Heifcht  of  timbttr  addition  on  top  of  walls 

above  lower  miter-sill feet . 

Height  of  orestof  dam  above  lower  miter- 

siU feet 

Base do.. 

Length do.. 


Loeaiity. 


11 


szs 

•t 


f 


91 

214.28 

36 

36.60 
161 

4 
17.11 

29.60 
32.80 

2L11 

46.5 
629 


60 
214  75 

36 

84.93 
161.65 

4 

14.04 

26L50 
None. 

1&04 

87 
67&6 


u 

Opq 
o»r*r 

a 
'•I 


a 


«  S  O 


1031 

214.  30 

36 

35.80 
16L68 
4 
I&41 

29.66 
32.76 

22L41 

65 
334.5 


•1 


f 


146 
214.61 

36 

36 

16L67 
6 

16.59 

30.60 
None. 

2L69 

60 
379.7 


160 
21481 
36 

3&5e 

.  16L75 

4 
15.96 

80l1I 
None. 

19106 

80 
283.3 


*  Rock  foandations.  j  Look  and  half  of  dam  on  rock  foundation;  balance  on  grarel  and  piling. 

t  Slate  rock  foundation,    f  On  gravel  and  timber, 
t  Sandstone  Ibnndation. 


Appendix  B. 
lvttiers  from  the  president  of  the  qreen  and  barren  rivers  natiqation 

COMPANY. 


I. 

BowLiNQ  Green,  Kt.,  November  27,  1884. 

Dear  Sir:  Your  favor  of  October  21  came  daly  to  hand.  My  reply  has  been 
delayed  longer  than  I  wished,  owin^  to  inability  on  the  part  of  our  superintendent  to 
sooner  collate  data  from  which  I  could  intelligently  snpply  yon  with  the  information 
desired.  In  replying  to  your  series  of  interrogatories,  I  shall  reserve  nntil  the  last  my 
answer  to  your  first  question.  Noting  your  second  question,  I  have  to  say  :  The  com- 
merce upon  the  Oreen  aud  Barren  rivers  for  the  past  year  includes  a  vast  amount 
that  was  not  controlled  by  our  line.  I  cannot,  therefore,  furnish  you  with  anythiog 
like  an  accurate  estimate  of  the  volume  of  business  carried  on  on  these  waters.  Speak- 
ing for  our  line,  and  relying  upon  carefully  prepared  statistics  furnished  by  our  super- 
intendent, I  place  the  amount  of  freight  carried  on  our  steamers  during  the  twelve 
months  ending  30th  instant  at  50,000  tons,  exclusive  of  the  transportation  of  coal 
from  the  mines  along  Green  River  to  points  touched  by  our  steamers.  The  ext«nt  of 
this  coal  business  is  assuming  large  dimensions,  and  will  perhap.s  aggregate  three- 
quarters  of  a  million  bushels,  over  a  half  million  bushels  being  delivered  at  the  port 
of  Bowling  Green  alone.  This  branch  of  our  company's  business  is  deserving  of 
especial  mention  in  your  report  npon  the  resources  of  Green  and  Barren  rivers. 
When  the  mining  interests  along  these  rivers  shall  have  been  fully  developed,  I  pre- 
dict that  no  portion  of  the  Commonwealth  will  exceed  this  in  point  of  solid  wealth, 
and  I  believe  that  once  under  the  control  of  the  General  Government,  with  free  locks, 
the  wealth  of  this  section  would  be  rapidly  developed.  Our  company  is  laboring  to 
the  extent  of  its  ability  to  accomplish  that  end  and  encourages  others  to  do  so,  out 
with  a  limited  capital  and  heavy  expense  in  maintaining  navigation  it  is  not  pre* 
somed  that  we  can  accomplish  what  we  desire  to  see  along  these  rivers.     Another 
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flonrce  of  great  wealth  alone^  Green  and  Barren  rivers  and  their  trihntaries  iB  the  al- 
most inexhanstible  supply  or  valuable  timber. 

The  marketing  of  logs  and  the  various  timber  products  furnishes  employment  to  a 
large  number  of  laborers,  and  results  in  furnishing  capital  a  profitable  return  on  in- 
vestment. This  business,  alreadv  large,  is  susceptible  of  being  very  greatly  increased 
in  volume,  and  if  developed  to  the  extent  possible  to  secure  it,  would  add  largely  to 
the  carrviug  trade  of  the  rivers  and  to  the  wealth  of  those  engaged  in  the  business. 
With  all  these  varying  interests  being  developed,  and  having  no  means  of  acquiring 
information  concerning  the  amount  of  business  done  by  others  than  our  own  company, 
I  can  give  yon  no  estimate  that  would  enable  you  to  form  a  correct  idea  of  the  value 
of  Green  and  Barren  rivers  as  navigable  streams.  You  can  see  at  once  that  the  re- 
sources along  their  waters  are  very  great  and  the  amount  of  carrying  trade  suscepti- 
ble of  being  developed  very  large. 

When  our  company  obtained  its  charter  from  the  State  of  Kentucky  the  rivers 
named  in  the  charter  over  which  we  assumed  control  were  in  a  very  bad  condition ; 
even  worse,  if  possible,  than  was  the  Kentucky  River  when  it  passed  under  the  con- 
trol of  the  National  Government ;  that  is  to  say,  all  the  locks  and  dams  were,  in  a 
manner,  gone  to  ruin ;  parts  of  several  dams  had  washed  out,  and  all  had  to  be  rebuilt. 
Indeed,  the  cost  to  our  company  to  rebuild  the  old  work  was  almost  as  great  as  it 
would  have  been  to  erect  entirely  new  ones,  the  cost  so  far  exceeding  $300,000. 

We  now  have  the  locks  and  dams  in  good  condition ;  in  fact,  we  think  that  they 
will  require  very  small  additional  expense  during  the  fourteen  years  yet  remaining 
to  ns  under  our  charter.  Considering  this  fact,  and  the  further  one  that  the  carrying 
trade  of  our  line  is  rapidly  increasing,  we  regard  our  franchise  as  more  valuable  to 
OS  now  than  at  any  time  since  the  State  gave  us  control  of  the  risers.  We  anticipate 
larger  profits  and  smaller  outlay  than  during  the  past  years  of  our  existence  as  a  cor- 
poration. If  the  United  States  should  assume  control  of  these  rivers  the  Government 
will  come  into  possession  of  a  valuable  property,  requiring  not  a  tithe  of  the  appro- 

S nations  bestowed  upon  lines  of  less  importance  to  keep  it  in  good  repair  and  ren- 
er  the  Green  and  Barren  rivers  free  navigable  streams,  thus  going  far  to  develop  a 
very  wealthy  section  of  country. 

In  conclusion,  after  reciting  all  the  foregoing  facts,  it  is  the  opinion  of  our  company 
that  the  franchise  bestowed  upon  us  by  the  State  of  Kentucky  is  worth  to  us,  at  a  low 
estimate,  $400,000,  and  for  that  sum  we  will  part  with  it  and  transfer  all  our  rights 
and  privileges  to  collect  tolls  to  the  United  States. 

In  submitting  your  final  report' to  the  Secretary  of  War,  should  you  deem  it  advis- 
able to  recommend  the  transfer  of  these  rivers  to  the  control  of  the  General  Gk>vern- 
ment.  I  wish  to  assure  you  that  any  information  in  the  power  of  this  company  to  give 
will  be  cheerfully  commuuicn^ed  to  the  pro}>er  authorities;  and  should  you  require 
additional  data  to  enable  you  to  complete  your  report,  yon  have  but  to  intimate  to  me 
your  desires,  and  I  will  gladly  comply  with  your  request,  if  in  my  power. 
Very  respectfully,  your  obedient  servant, 

C.  G.  Smallhousk, 

Prerident, 
Capt.  Jamss  C.  Post. 

United  States  Engineers. 


II. 

Bowling  Green,  Kr.,  January  2,  1885. 

0KAR  Sir  :  I  am  in  receipt  of  your  letter  of  3lHt  ultimo,  in  which  yon  ask  for  a 
more  explicit  statement  of  the  proposition  made  by  me  in  a  former  letter  of  this  com- 

Sany  to  transfer  to  the  General  Government  the  rights  granted  to  it  by  the  State  of 
Kentucky  to  charge  tolls  for  the  navigation  of  Green  and  Barren  rivers.  The  prop- 
osition made  by  nie  was  intended  not  only  to  convey  the  right  to  collect  tolls,  but  also 
whatever  claims  this  company  might  have  by  reason  of  its  charter  upon  any  of  the 
property  conveyed  to  it  by  State  authority  in  granting  the  franchise.  To  be  explicit: 
For  the  sum  of  $400,000  this  company  will  transfer  to  the  United  States  all  ita 
rights  and  privileges  to  collect  tolls  upon  Green  and  Barren  rivers,  and  will  con- 
vey whatever  claim  it  may  have  in  the  property  acquired  by  its  charter  from  the 
8tate  to  the  General  Government,  so  that  in  so  far  as  this  company  is  concerned 
the  United  States  shall  have  entire  control  of  the  locks  and  dams  on  said  rivers,  to- 
gether with  the  lands  and  lock-houses  belonging  to  the  State  of  Kentucky,  and  all 
other  property  necessarily  belonging  to  and  constituting  a  part  of  the  property  con- 
veyed to  this  company  by  the  State.  In  this  connection  permit  me  to  call  your  at- 
tention again  to  the  fact  that  at  the  time  this  company  assumed  control  of  thess  rivers 
the  loeka  and  dams  were  in  very  bad  condition,  and  that  an  expenditure  almost  equal 
to  the  amount  now  asked  of  the  United  States  has  been  necessary  to  place  the  rivers 
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in  the  condition  yon  hare  recently  fonnd  them.  In  reply  to  yonr  inquiry,  "  Whal 
stmotnree,  if  any,  hare  been  erected  by  private  individnalB  or  companies  npon  the 
lands  of  the  State,  dtc.:"  At  Brown's  Lock  there  is  a  flonring-mill ;  at  Wcxxibury,  a 
saw-mill,  grist-mill,  and  carding-machine ;  atCalhouD,  a  flonringand  saw-mill;  and 
on  the  Rnmsej  side,  at  the  same  locks,  is  a  flonriDg-mill  and  wo«len-mill.  All  these 
stmctnres  are  erected  npon  lands  beloDging  to  the  State  and  adjoining  the  locks  and 
dams. 

The  leases  were  originally  given  by  the  State,  and  were  continued  by  this  company 
when  it  assumed  control,  and  have  until  the  expiration  of  time  named  in  our  charter 
to  run ;  the  leases  also  embrace  water-power.  J^o  other  structures  have  been  erected 
by  private  individuals  or  corporations,  and  no  other  leases  for  water-power  at  tfae 
several  dams  exist.  Of  course,  all  rents  accruing  from  those  named  would  inure  to 
the  benefit  of  the  United  States  should  the  Grovernment  assume  control  of  the 
rivers. 

As  to  the  value  of  commerce  on  these  rivers,  I  can  only  give  an  estimate  based  upon 
the  business  of  this  company.  During  the  year  1H83  there  was  received  in  tolls 
$11,955.21,  and  for  the  first  nine  months  in  1884  $7,^7.76  for  vessels  other  than  those 
belonging  to  this  company.  We  estimate  the  business  done  by  this  company  to  be 
about  four-fifths  of  the  commerce  of  the  rivers.  Our  boats  carry  m  the  neighborhood 
of  50,000  tons  of  freight  annually.  The  coal  output  will  aggregate  70,000  tons,  and 
the  lumber  interest  will  approximate  200,000,000  feet,  counting  tne  sawed  lumber  and 
logs  rafted  out  of  the  river.  It  is  estimated  that  6,000  hogsheads  of  tobacco  are 
shipped  to  market  from  counties  adjacent  to  the  rivers,  and  depending  upon  them  for 
transportation  facilities.  With  a  large  tra<1e  in  staves,  hoop-poles,  tan-bark,  and 
stone  added  to  the  figures  I  have  given,  I  would  estimate  the  total  viJue  of  the  com- 
merce of  Green  and  Barren  rivers  per  annum  at  about  $6,000,000;  more  probably 
above  than  below  that  amount.  This  does  not  represent  the  resources  of  the  section 
of  country  to  be  benefited.  The  one  item  of  coal,  with  a  present  output  of  70,000 
tons,  could  be  increased  sevenfold,  and  the  timber  product  is  inexhaustible.  In  the 
counties  adjacent  to  this  line  of  navigation  it  is  safe  to  assert  50,000,000  pounds  of 
tobacco  are  annually  grown,  and  fully  one-half  of  that  amount  would  go  to  market 
by  way  of  these  rivers  were  they  made  free,  and  thus  afftird  cheaper  transportation. 
Estimating  our  receipts  from  tolls  at  $10,000  annually,  and  supposing  that  to  repre- 
sent one-fiith  of  the  tonnage  passing  through  the  locks,  our  own  vessels  constituting 
four-fifths,  it  will  be  seen  that  lockage  fees  alone  constitute  a  tax  of  $50,000  per  an- 
num upon  the  commerce  of  the  rivers.  Inde«  d,  upon  a  careful  estimate,  the  lockage 
upon  our  own  boats  and  barges  last  year,  if  compelled  to  pay  at  schedule  rates, 
would  amount  to  $51,000.  Of  course  there  is  a  great  deal  of  stuff  passes  our  locks 
over  the  dams  in  high  water,  upon  which  we  collect  no  tolls  and  is  not  included  in 
the  estimate  I  have  given  you.  This  estimate  is  basecl  upon  such  data  as  I  have  at 
command,  and  while  possibly  not  accurate,  yet  may  serve  to  afford  you  an  idea  of  the 
value  of  these  rivers  as  navigable  waters.  If  you  should  desire  more  specific  infor- 
mation, I  do  not  know  from  what  source  it  can  be  procured.  I  believe  my  figures 
will  approximate  the  true  values. 

Would  it  be  asking  too  much  to  request  you  to  advise  me  at  what  time  your  report 
will  be  submitted  to  the  Secretary  of  War  f 
I  am,  very  respectfully,  dk^c, 

C.  G.  Smallhousk, 

PreMeiU, 

Capt.  James  C.  Post, 

United  States  Enginsers, 


APPENDIX  F  F. 


BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 


1.  Bridge  Acroas  Detroit  RWer  between 

Belle  Isle  anri  the  American  shore. 

2.  Bridge  across  Willamette  River  at  Port- 

land, Oregon. 

3.  Bridge  across  the  Monongahela  River, 

near  Fairmont,  West  Virginia. 


4.  Bridge  of  the  Northern  Pacific  Rai  1  road 
Company  across  Saint  Lonis  Riyer, 
Minnesota  and  Wisconsin. 
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proposed  bridge  across  the  detroit  river  between  belle  isle 

and  the  american  shore. 

City  of  Detroit,  Oitt  Attornet^s  Offiob, 

Betroity  May  27,  1885. 

Dear  Sir  :  At  the  request  of  the  mnnicipal  authorities  of  this  city  I 
would  respectfully  ask  for  information  as  to  the  ri^ht  of  this  city  to 
construct  a  bridge  over  a  branch  of  the  Detroit  Biver  between  Belle  Isle 
and  the  American  shore.  As  will  be  observed  by  the  maps,  Belle  Isle 
is  situated  at  the  mouth  of  Lake  Saint  Clair,  near  the  head  of  the  De- 
troit Biver,  and  constitutes  about  700  acres  of  land,  which  is  now  owned 
and  maintained  by  the  city  of  Detroit  as  a  park.  The  main  channel  of 
the  Detroit  Biver  runs  south  of  this  island,  between  it  and  the  Cana- 
dian shore,  and  all  navigation  passes  through  the  main  channel.  The 
American  channel  lies  between  the  island  and  the  American  shore,  and 
is  very  shallow,  and  used  only  for  local  purposes.  This  city  desires  to 
construct  a  bridge  from  the  American  shore  to  the  island,  and  from  an 
examination  of  the  laws  relative  thereto  I  am  led  to  believe  that  it  is  in 
the  power  of  the  Secretary  of  War  to  permit  the  city  to  construct  a 
bridge  over  any  portion  of  a  navigable  stream,  that  will  not  interfere 
with  the  general  navigation,  without  an  act  of  Congress. 

Will  you  kindly  advise  me  whether  under  the  circumstances  you  will 
grant  to  the  city  of  Detroit  the  privilege  of  constructing  a  bridge  as 
aforesaid,  and  greatly  oblige, 
Very  respectfully,  yours, 

Jno.  B.  Corliss, 

City  Attorney. 

To  the  iSon.  Seoretart  of  War. 

1917 
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[Fint  indonement.J 

Office  Chief  of  Engineers,  U.  S.  Army, 

June  18,  1885. 

Respectfully  returned  to  the  Secretary  of  War. 

The  ground  taken  by  this  Office,  and  heretofore  adopted  by  the  War 
Department,  may  be  stated  as  follows  : 

,  When  Congress  has  not  authorized  the  construction  of  a  bridge,  or 
has  not  required  the  Secretary  of  War  to  approve  the  plan ,  &c.,  of  a  bridge 
as  a  condition  tolts  being  built,  the  Secretary  of  War  cannot  authorize  or 
forbid  its  construction;  but  if  he  is  satisfied  that  any  intended  struct- 
ure of  that  kind  or  any  other  will  seriously  impair  the  navigation  of 
the  channels  of  the  navigable  waters  of  the  United  States,  he  has  not 
failed  to  endeavor,  through  the  Department  of  Justice,  to  prevent  the 
erection  of  such  structures.  While  it  is  true  that  the  American  chan- 
nel is  not  much  used,  it  is  nevertheless  a  good  channel  of  24  feet  depth, 
and  should  be  maintained  for  obvious  reasons. 

It  is  clearly  the  opinion  of  this  office  that  the  construction  of  abridge 
as  proposed  should  only  be  permitted  under  authority  of  Congress  upon 
such  plan  and  at  such  location  as  shall  receive  the  approval  of  the 
Secretary  of  War. 

John  Newton, 
Chief  of  Engineers^ 
Brig,  and  Bvt,  Maj,  Oen. 


F  F  2. 


PROPOSED  BRIDGE  ACROSS  THE  WILLAMETTE  RIVER  AT  PORTLAND, 

OREGON. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Wcuthington,  D.  0.,  May  23,  1885. 

Sir:  In  reply  to  the  reference  to  this  office  of  the  communication  of 
May  18  from  John  H.  Mitchell,  attorney,  inclosing  a  petition  from  the 
Columbia  Street  Bridge  Comi)any  of  Portland,  Oregon,  for  approval  by 
the  War  Department  of  the  plan  and  location  of  a  bridge  proposed  to 
be  built  across  the  Willamette  Eiver,  1  beg  leave  to  refer  to  the  pro- 
ceedings in  the  case  of  the  bridge  across  the  Willamette  River  on  or 
above  Morrison  street,  in  the  city  of  Portland,  authorized  by  the  leg- 
islature of  Oregon,  of  October  18,  1878,  which  is  printed  as  Appendix 
B  B  9  of  the  Annual  Report  of  this  office  for  1882  (copy  herewith), 
and  to  the  letter  therein  of  the  Chief  of  Engineers  to  the  Secretary  of 
War  of  January  22,  1881,  to  the  effect  that  Congress,  by  an  act  of  June 
23,  1874,  authorizing  the  construction  of  a  bridge  across  Willamette 
River  at  Portland,  having  (although  the  bridge  was  never  built)  as- 
sumed control  and  jurisdiction  over  the  navigation  of  the  Willamette 
River  at  Portland,  and  over  the  river  generally,  in  other  acts,  by  the 
appropriation  of  funds  and  the  construction  of  works  for  its  improve- 
ment, and  imposed  certain  duties  upon  the  Secretary  of  War  in  connec- 
tion therewith,  it  would  seem  right  and  proper  that  the  War  Depart- 
ment should  intervene  for  the  protection  and  preservation  of  the  navi- 
gable waters  of  the  United  States  in  the  interests  of  commerce  and 
navigation  in  this  connection.  But  in  view  of  the  opinion  of  the 
Attorney-General  of  May  1,  1885,  relative  to  the  matter  of  the  railroad 
bridge  across  the  Mississippi  at  Saint  Paul,  it  would  now  seem  that  this 
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company  (the  Willamette  being  wholly  in  the  State  of  Oregon)  has  the 
right  to  act  under  the  law  of  the  State  anthorizing  the  construction  of 
this  bridge,  but  in  so  doing  will  subject  itself  to  the  risk  of  future  Oon- 
gressional  action,  and  it  becomes  questionable  whether  the  matter  can 
be  interfered  with  or  the  location  of  the  bridge  approved  by  the  War 
Department,  as  requested  by  the  petitioners. 
The  papers  are  herewith  returned. 

Very  respectfully,  your  obedient  servant, 

John  G.  Parke, 
Acting  Chief  of  Engineers. 
Hon.  Wm.  C.  Endicott, 

Secretary  of  War. 


letter  of  the  secretary  of  war. 

War  Department, 
Washington  City^  June  3,  1885. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  youf  letter  of 
the  18th  ultimo,  inclosing  a  petition  and  accompanying  papers  from  the 
Columbia  Street  Bridge  Company  of  Portland,  Greg.,  praying  for  the 
approval  by  this  Department  of  the  plans  and  location  of  a  proposed 
bridge  to  be  constructed  by  said  company  across  the  Williamette  Itiver 
from  Madison  street,  in  the  city  of  Portland,  to  T  street,  in  the  city  of 
East  Portland,  and  stating  that  the  construction  of  a  bridge  by  said 
company  is  especially  authorized  by  an  act  of  the  legislative  assembly 
of  the  Stat«  of  Oregon,  approved  February  26, 1885. 

In  reply  I  beg  to  state  that  I  am  of  opinion  that  the  Secretary  of  War 
has  no  authority,  and  that  no  officer  of  the  Corps  of  Engineers  having 
charge  of  the  improvement  of  the  Willamette  Biver  has  authority,  to 
approve  the  plans  for  a  bridge  over  the  said  river,  built  by  virtue  of  a 
statute  of  the  State  of  Oregon ;  and,  further,  that  the  act  of  Congress  of 
July  5, 1884,  referred  to  in  the  letter  of  the  Columbia  Street  Bridge 
Company,  does  not,  under  recent  decisions  of  the  Department  of  Justice, 
confer  any  authority  upon  the  Secretary  of  War  to  act  in  relation  thereto. 
Very  respectfully,  your  obedient  servant, 

William  C.  Endioott, 

Secretary  of  War. 
Hon.  John  H.  Mitchell, 

Attorney  for  the  Columbia  Street  Bridge  Company ^ 

604  Twelfth  Street^  City. 


F  F3. 

PROPOSED  BRIDGE  ACROSS  THE  MONONGAHELA  RIVER,  NEAR  FAIR- 
MONT, west  VIRGINIA. 

Fairmont,  W.  Va.,  August  2, 1884. 

Drab  Sib  :  I  beg  leave  respectfully  to  submit  the  accompanying 
map,  showing  the  proposed  crossing  of  the  Monongahela  Biver  for  the 
Fairmont,  Morgantown,  and  Pittsburgh  Eailroad,  with  the  following 
reasons  which  have  controlled  us  in  the  selection  of  that  site  for  our 
bridge. 

Fir8t.,.Fairmont  being  a  point  in  our  line  fixed  by  our  charter,  and 


1920      REPORT   ^F   THE   CHIEF   OF  ENGINEERS,  U.  S.  ARMT. 

onr  road  being  a  branch  of  the  Baltimore  and  Ohio  Railroad,  located 
on  the  east  side  of  the  river,  in  order  to  reach  that  town  we  must  cross 
at  or  below  it. 

Second.  The  West  Virginia  and  Pennsylvania  Kailroad  is  located 
on  the  west  side  of  the  river,  parallel  to,  and  less  th;in  100  feet  from 
the  track  of  the  Baltimore  and  Obio  Eailroad,  from  a  point  I^  miles 
above  Fairmont  to  the  month  of  Buffalo  Creek,  1^  miles  below,  and 
continuing  along  the  river  bank,  is  parallel  to  our  own  line  through- 
oat  its  length.  From  a  point  below  Buffalo  Creek  to  one  some  distance 
above  the  town,  the  grade  of  the  ro&d  is  20  feet  above  that  of  the  Bal- 
timore and  Ohio  Railroad  and  our  own. 

Tbird.  From  the  Baltimore  and  Ohio  crossing,  above  Fairmont,  to 
half  a  mile  below  Buffalo  Creek,  the  hills  are  close  and  parallel  to  the 
river  on  both  sides,  and  consequently  to  avoid  tunneling  and  very  costly 
work,  both  roads  are  located  as  near  to  the  water's  edge  as  safe  construc- 
tion will  allow.  Tberefore  a  right-angle  crossing  of  the  stream,  with- 
out using  curves  of  less  radii  than  are  under  any  circum-stances  allowa- 
ble, cannot  be  obtained. 

Fourth,  illhe  point  selected  is  the  only  one  within  3  miles  of  Fairmont 
at  which,  even  with  the  use  of  so  heavy  a  curvature  as  we  have  adopted 
on  our  eastern  approach,  we  can  avoid  tunneling  for  a  considerable  dis- 
tance on  the  east  and  twice  crossing  the  West  Virginia  and  Pennsyl- 
vania Bailroad  on  the  west  side  of  the  river. 

Fifth.  At  the  point  selected,  the  west  bank  presents  the  only  ground 
practicable  for  the  sidings  necessary  for  a  ])roper  connection  between 
our  own  and  the  Baltimore  and  Obio  Kailroad. 

Believing  that  an  inspection  of  the  map  presented  will  satisfy  you  of 
the  correctness  of  the  reasons  above  assigned,  and  that  both  the  site 
adopted  and  the  angle  of  our  crossing  are  of  necessity'  rather  than  of 
choice,  we  respectfully  urge  tbe  shortness  of  the  sesison  remaining  in 
which  foundations  in  water  can  be  safely  constructed  as  a  plea  for  your 
speedy  decision  allowing  us  to  proceed  with  our  work  on  the  plans  sab- 
mitted. 

Very  respectfully,  your  obedient  servant, 

H.  A.  Whitino, 
Engineer  Fairmont^  Morgantovcn  OAid  Pittsburgh  Railroad. 

Col.  W.  E.  Merrill, 

J7.  8.  Engineers. 


report  of  lieutenant-colonel  william  e.  merrill,  corps  of 

engineers. 

United  States  Engineer  Office, 

Cincinnati^  OhiOj  August  7, 1884. 

General  :  I  have  the  honor  to  submit  the  following  report  on  the ' 
proposed  bridge  across  the  Mouongahela  River,  near  the  mouth  of  Buf- 
falo  Creek,  IJ  miles  below  Fairmont,  W.  Va. 

in  accordance  with  orders  from  tbe  Adjutant  General's  Office,  I  visited 
Fairmont  and  inspected  tbe  location  of  tbe  bridge  in  company  with  Mr. 
Bandolph,  chief  engineer  of  the  Baltimore  and  Ohio  Railroad,  and  Majoi 
Whiting,  chief  engineer  of  the  Fairmont,  Morgautown,  and  Pittsburgh 
Railroad  Company,  which  latter  company  is  the  one  proposing  to  build 
the  bridge  in  question. 

Owing  to  the  narrowness  of  the  valley  of  the  Monongahela,  and  the 
complications  caused  by  tbe  existence  of  a  rival  railroad  (the  West  Vir- 
ginia and  Pennsylvania)  parallel  to  the  main  stem  of  the  Baltimore  and 
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Ohio,  and  at  a  level  about  20  feet  higher,  the  crossiDg  of  the  Mononga* 
hela  is  practically  restricted  to  the  site  chosen,  and  I  recommend  thatv 
this  site  be  approved. 

The  only  questions  remaining  are  those  of  the  height  and  width  be- 
tween channel  piers. 

This  part  of  the  Monongahela  is  not  now  navigated  except  by  rafts, 
but  a  survey  has  been  made  for  an  extension  of  the  existing  shickwater 
firom  Morgan  town,  its  present  terminus,  to  Fairmont;  and  the  existence 
of  a  magnificent  deposit  of  coal  at  Fairmont,  extending  up  the  West> 
Fork  to  Clarksburg,  is  so  great  an  inducement  that  it  may  fairly  be  as- 
sumed that  at  some  future  day  this  project  will  be  re^alized.  For  the  re- 
e>rt  on  this  subject  see  Beport  of  the  Chief  of  Engineers  for  1876,  Part 
,  page  129. 

The  proposed  extension  of  slackwater  contemplates  the  constructioik 
of  the  fifteenth  dam,  counting  from  Pittsburgh,  at  Holtz  Mill,  2^  miles' 
below  Fairmont,  and  1  mile  below  the  proposed  bridge.  This  dam  will. 
be  built  in  the  pool  caused  by  Dam  No.  14,  having  a  low-water  deptb 
of  six  feet  at  this  place,  and  will  itself  raise  the  low- water  level  to  a. 
height  of  10  feet  ab^ve  this  pool.  The  total  increased  height  of  low^ 
water  at  Holtz  Mill  will  therefore  be  about  15  feet,  which  will  give  ai^ 
increased  height  at  the  site  of  the  proposed  bridge  of  about  9^  feet». 
It  is,  therefore,  evident  that  the  low-water  line  from  which  our  measure- 
ments are  to  be  taken  must  be  9^  feet  above  the  existing  low  water. 

The  following  table  shows  the  clear  width  and  the  height  above  low^ 
water  of  the  channel-spans  of  all  existing  bridges  over  the  Mononga- 
hela.  The  information  was  obtained  under  my  orders  by  Capt.  F.  A.. 
Mahan,  Corps  of  Engineers. 
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It  will  be  seen  from  this  table  that  the  least  widths  for  na\igatiOD  are 
given  by  the  Tenth  Street  Bridge,  the  bridge  at  Brownsville  on  the 
National  Road,  and  the  bridge  at  Monongahela  City,  recently  burned. 
All  these  bridges  are  very  old,  and  were  built  before  the  recent  advance 
in  bridge-building.  The  next  narrowest  space  is  at  McKeesport  Bridge, 
the  newest  bridge  on  the  river.  While  I  think  that  the  clear  opening 
of  this  bridge  should  be  increased,  yet  in  view  of  the  fact  that  it  will  be 
many  years  before  there  is  any  navigation  to  Fairmont,  and  of  the  fur- 
ther fact  that  there  is  ^  always  less  navigation  at  the  head  of  a  river 
than  near  its  mouth,  I  do  not  think  it  would  be  reasonable  to  require  of 
the  bridge  near  Fairmont  a  greater  clear  opening  than  is  now  afforded 
at  McKeesport.  I  would  therefore  recommend  that  for  the  proposed 
bridge  at  the  month  of  Buffalo  Greek  the  clear  opening  measured  on  the 
low- water  line  at  right  angles  to  the  current  be  fixed  at  220  feet. 

To  accommodate  the  approaches  on  each  bank,  the  line  of  the  bridge 
makes  an  angle  of  38  degrees  with  a  line  normal  to  the  current.  There 
is  no  objection  to  this  obliquity,  provided  the  piers  are  placed  parallel 
to  the  current,  and  the  distance  betweeti  them,  measured  at  right  angles 
to  the  current,  is  at  least  220  feet.  In  the  case  in  question  this  require- 
ment would  make  the  distance  between  centers  of  piers  about  296  feet, 
depending  on  their  top  widths  and  batter.  This  amount  of  space  for 
navigation  is  only  required  for  the  channel  span ;  the  piers  of  the  other 
spans  may  be  located  to  suit  the  interests  of  the  Bridge  Company. 

In  reference  to  the  question  of  height  above  low  water,  an  inspectioi 
of  the  table  shows  that  the  minimum  height  is  40  feet  at  McKeesi>ort^ 
This  bri«lge  has  recently  been  built,  and  it  has  never  been  approved  hy 
the  United  States  authoritiCvS.  It  is  my  present  opinion  that  it  is  too 
low,  and  I  therefore  recommend  that  the  next  lowest,  the  Brownsville 
Bridge,  be  taken  as  the  standard,  and  that  the  height  of  41^  feet  above 
low  water  of  the  proposed  slackwater  be  prescribed.  At  the  site  se- 
lected by  the  Fairmont,  Morgantown  and  Pittsburgh  Railroad  Com- 
pany the  bottom  of  the  bridge  superstructure  would  therefore  have  te 
be  41^  feet  above  Pool  15  of  the  Monongahela  slackwater,  or  51  feel 
above  the  present  low-water  line. 

The  proposed  height,  as  shown  on  the  drawings,  is  41  feet,  measured 
to  the  base  of  rail,  or  about  39  feet  measured  to  bottom  of  the  bot- 
tom chord,  depending  on  the  style  of  floor  adopted.    In  other  words, 
'  the  bridge,  as  shown  on  the  tracing  presented  by  the  Bridge  Company, 
must  be  raised  12  feet. 

I  would,  therefore,  recommend  that  the  site  and  plans  be  approved 
on  condition  that  at  least  one  channel-span  be  provided  giving  a  clear 
opening  of  220  feet,  measured  at  right  angles  to  the  current,  on  the 
surface  of  the  proposed  level  of  the  fifteenth  pool,  and  that  the  under 
side  of  the  bridge  be  41^  feet  above  the  same  level. 

Accompanying  this  report  is  a  tracing  showing  the  Monongahela 
Eiver  from  Fairmont  to  Buffalo  Creek,  with  the  three  lines  of  railroad, 
and  also  a  letter  from  Major  Whiting  giving  reasons  why  the  Fairmont, 
Morgantown  and  Pittsburgh  Railro^  Company  was  compelled  to  select 
for  its  bridge  the  site  in  question. 

Very  respectfully,  your  obedient  servant, 

Wm.  B.  Mebbill, 
Lieut  OoL  of  Ungineen. 

Biig.  Gen.  John  Newton, 

Chief  of  Engineers, 
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letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtan,  D,  C,  September  24,  1884. 

SiB:  I  have  the  honor  to  return  herewith  the  letter  from  the  presi- 
dent of  the  Fairmont,  Morgantown  and  Pittsburgh  Kailroad  Company, 
inclosing  tracing  showing  line  for  proposed  bridge  over  the  Monongahela 
Biver,  below  Fairmont,  and  the  papers  accompanying  the  same,  and 
also  protests  -of  the  town  of  Palatine  and  of  the  Chamber  of  Commerce 
of  Pittsburgh,  &c.,  and  to  invite  attention  to  the  accompanying  reports 
thereon  of  Lieut.  Col.  W.  E.  Merrill,  Corps  of  Engineers,  to  whom  was 
assigned  the  duty  of  examining  the  plan  and  location  of  the  proposed 
bridge.  Colonel  Merrill's  views  and  recommendations  seem  to  be  just 
and  proper  and  in  the  interests  of  navigation,  and  are  concurred  in.  It 
is  suggested,  however,  in  ordertomeet,asfaraspracticable,  the  wishes  of 
the  authorities  of  the  town  of  Palatine,  that  an  additional  proviso  be 
mdde  to  the  effect  that  the  channel-span  shall  cover  the  course  usually 
traveled  by  rafts  when  passing  the  site  of  the  bridge,  and  that  the 
opinions  of  raftsmen  be  consulted  in  the  matter ;  and  also  that  the  lo- 
cation of  the  channel-spans  be  supervised  by  Lieut.  Col.  W.  E.  Merrill, 
Corps  of  Engineers,  if  so  desired  by  the  parties  interested. 
Very  respectfully,  your  obedient  servant, 

John  Newton, 
Chief  of  Engineers, 
Brig.  andBvt,  Maj.  Oen. 
Hon.  Robert  T.  Lincoln, 

Secretary  of  War. 

The  suggestion  of  the  Chief  of  Engineers  is  approved. 
By  order  of  the  Secretary  of  War. 

Jay  Stone, 
Acting  Chief  Clerk. 
War  Department,  September  30, 1884. 


report  of  lieutenant-colonel  WILLIAM  E.  MERRILL,  CORPS  OP 

ENGINEERS. 

United  States  Engineer  Office, 

Marietta,  OhiOj  October  10, 1884. 

Oekeral  :  I  have  the  honor  to  state  that  I  visited  Fairmont,  W.  Ya., 
on  the  9th  instant,  in  company  with  Mr.  Randolph,  chief  engineer  of 
the  Baltimore  and  Ohio  Railroad,  and  Major  Whiting,  engineer  of  the 
bridge  now  building  over  the  Monongahela  River,  1  j  miles  below  Fair- 
mont, and  I  have  to  submit  the  following  report  on  the  relations  of  the 
said  bridge  to  navigation : 

The  first  question  to  be  settled  was  the  exiict  location  to  be  given  to 
the  channel-span,  in  order  to  meet  the  necessities  of  the  existing  rafting 
navigation  on  this  river. .  At  my  request  the  railroad  company  called 
together  a  number  of  raftsmen,  and  had  them  meet  us  at  the  bridge  site* 
After  examination  and  discussion,  they  unanimously  agreed  that  the 
ehannel-span  should  be  placed  next  to  the  right-hand  shore. 

The  next  question  was  that  of  the  width  to  be  given  to  the  channel- 
span.    The  bridge  engineers  placed  a  buoy  in  the  liver  240  feet  from 
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the  right-hand  abutment,  measared  on  the  axis  of  the  bridge,  and  190 
feet  from  it,  measured  at  right  angles  to  the  current.  After  examin- 
ing this  position  from  the  bank,  and  visiting  the  locality  in  skiffs,  they 
unanimously  agreed  that  the  location  in  question  would  be  satisfac- 
tory to  the  rafting  interest,  and  they  stated  that  it  would  give  them 
much  more  room  than  they  now  have  at  the  railroad  bridge  over  the 
Monongahela,  one  mile  above  Fairmont,  which  they  have  always  passed 
with  rafts  without  annoyance  or  accident.  I  am  informed  by  the  rail- 
road engineers  that  this  bridge  has  200-foot  spans  on  a  45degree  skew, 
making  140  feet  at  right  angles  to  the  current. 

If  this  location  of  the  left-hand  channel  pier  is  approved,  the  railroad 
company  proposes  to  fill  the  gap  between  it  and  the  left-hand  abutment 
with  two  piers,  making  three  additional  spans  of  14d  feet  between  cen- 
ters, as  shown  in  the  accom])anying  tracing  furnished  by  Major  Whiting. 
Although  this  arrangement  gives  a  less  width  of  channel  span  than  I 
had  previously  recommended  I  advise  its  adoption,  because  width  of 
span  is  chiefly  needed  for  the  rafting  interest,  and  the  width  in  ques- 
tion is  satisfactory  to  that  interest.  There  is  no  steamboat  navigation 
at  present  on  this  part  of  the  Monongahela  River,  and  there  will  be 
none  until  slackwater  is  created  from  Morgantown  to  Fairmont  The 
construction  of  an  artificial  pool  at  this  locality  would  so  reduce  the  car- 
rent  that  a  steamboat  would  have  no  difficulty  in  passing  through  the 
proposed  channel  span,  whether  ascending  the  river  or  descending. 

As  to  the  height  of  the  proposed  bridge — a  matter  of  great  concern  to 
steamboats,  but  wholly  unimportant  to  rafts — ^I  desire  to  make  no 
change  in  my  previous  recommendation ;  but  inasmuch  as  this  great 
height  is  only  needed  in  case  of  slackwater  to  Fairmont,  which,  under 
the  most  favorable  circumstances,  cannot  be  expected  for  many  years, 
I  would  recommend  that  the  railroad  company,  if  they  desire  it,  should 
have  the  privilege  of  building  this  bridge  at  the  height  originally  pro- 
posed by  them,  provided  they  will  guarantee  to  raise  the  bridge  to  the 
height  which  I  have  recommended  whenever  duly  called  upon  by  the 
honorable  Secretary  of  War.  It  is  a  hardship  to  compel  them  to  build 
a  bridge  of  great  height  without  a  public  necessity  for  such  height,  and 
as  this  public  necessity  does  not  now  exist  and  may  never  exist,  I  think 
it  but  fair  to  give  them  the  option  of  meeting  the  present  wants  of  the 
public  at  the  minimum  cost^ provided  they  will  bind  themselves  to  make 
this  bridge  conform  to  the  possible  public  necessities  of  the  future. 

I  would  further  recommend  that  all  of  the  spans  of  the  bridge  be  re- 
quired to  be  ^'through"  spans,  and  that  no  riprap  be  allowed  aroand 
the  piers. 

It  is  my  understanding  that  the  railroad  company  contemplates  meet- 
ing both  of  these  requirements,  but  1  think  it  advisable  to  mention  them 
in  this  report. 

Bespectfully  submitted. 

Wm.  E.  Merriu:., 
Lieut  Ool.  of  JSngineert. 

General  John  Newton, 

Chief  of  Engineers, 

[First  indorsement.  J  . 

Office  Chief  of  Bngineees,  U.  S.  Abmt, 

October  15, 1884. 
Bespectfully  submitted  to  the  Secretary  of  War,  inviting  attention  to 
the  previous  papers  on  the  subject,  especially  to  the  letter  from  this 
office  of  September  24, 1884. 
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It  is  recomineDded  that  Colonel  Merrill's  views  be  approved,  aird  that 
I  be  aathorized  to  iuform  the  president  of  the  railroad  company  accord- 
ingly,  sending  a  copy  of  Colonel  Merrill's  letter  and  the  accompanying 
tracing,  and  requesting  him  to  signify  acceptance  by  the  company  of 
the  conditions  contained  therein. 

John  G.  Parke, 
Acting  Chief  of  Engineers. 

[Seoond  Indorsement.] 

The  recommendation  of  the  Acting  Chief  of  Engineers  is  approved » 
snd  will  be  carried  out. 

A  copy  of  the  report  of  Colonel  Merrill,  the  indorsement  of  the  Act- 
ing Chief  of  Engineers,  and  the  approval  of  the  Secretary  of  War  will 
be  fhroished  the  mayor  of  Palatine,  W.  Va.,  as  verbally  requested  by 
the  Hon.  Mr.  Wilson  this  day. 

By  order  of  the  Secretary  of  War. 


War  Department,  October  18,  1884. 


John  Tweedale, 

Chief  Clerk, 


F  F  4. 
proposed   BRIDGE   OF  THE   NORTHERN  PACIFIC   RAILROAD  COMPANY 

across  saint  louis  river,  minnesota  and  wisconsin. 

Northern  Pacific  Railroad  Company, 

President's  Office, 
New  Yorlc^  April  9,  1884. 

Sib:  By  act  of  Congress  approved  February  27,  1873,  the  Northern 
Pacific  Railroad  Company  is  authorized  to  construct  a  bridge  across  the 
Saint  Louis  River  between  Rice's  Point,  in  the  State  of  Minnesota,  and 
Connor's  Point,  in  the  State  of  Wisconsin,  upon  certain  conditions  pre- 
scribed in  said  act. 

Section  2  of  the  act  reads  as  follows: 

That  the  piers  of  said  bridge  shall  bo  built  parallel  with  the  current  at  thai  stago 
of  the  river  which  is  most  important  for  navigation. 

Id  section  3  it  is  provided  as  follows : 

If  it  shall  be  fonnd  that  the  conditions  prescribed  by  this  act  cannot  be  complied 
with  at  the  location  where  it  is  desired  to  construct  the  bridge,  the  Secretary  of  War 
•hall,  after  considering  any  remonstrances  tiled  against  the  building  of  the  bridge  and 
famishing  copies  of  such  remonstrances  to  the  Board  of  Engineers  provided  for  in 
this  act,  detail  a  Board,  composM  of  three  experienced  officers  of  the  Corps  of  Engi- 
neers to  examine  the  case,  and  on  their  recommendation  authorize  such  modilications 
in  the  requirements  of  this  act  as  to  logation  and  piers  as  will  permit  the  construction 
of  the  bridge,  not,  however,  diminishing  the  width  of  the  span  contemplated  by  this 
act,  provided  that  the  free  navigation  of  the  river  be  not  materially  injured  thereby. 

The  Northern  Pacific  Railroad  Company  desires  to  proceed  with  the 
construction  of  the  bridge  across  the  Saint  Louis  River,  but  it  is  con- 
sidered inadvisable  to  build  it  between  Rice^s  Point  and  the  extreme 
north  end  of  Connor's  Point,  for  the  following  reasons: 

First  The  channel  of  the  Saint  Louis  River  runs  at  an  acute  angle  to 
the  line  from  Rice's  to  Connor's  Point.    It  will,  therefore,  be  impossible 
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for  the' piers  of  the  bridge  to  be  parallel  with  said  channel  unless  they 
are  bnllt  at  an  eqaally  acute  angle  with  the  bridge  it8e]f,  thereby  mak- 
ing an  awkward,  inconvenient,  and  very  expensive  structure.  The  draw 
part  of  the  bridge,  if  so  constructed,  can  only  be  opened  in  one  direction, 
which  may  at  times  be  a  serious  evil  in  operating  the  bridge  and  in 
allowing  vessels  to  pass  through  the  draw  promptly. 

Becor^.  Above  or  beyond  Connor's  Point  is  a  bay  of  considerable 
magnitude,  upon  which  several  wharve^:)  have  already  been  built  and 
the  early  erection  of  others  is  proposed.  It  is  an  excellent  point  for 
shipping,  and  a  very  large  business  will  be  done  from  such  wharves. 
In  case  the  bridge  is  built  direct  from  Rice's  Point  to  Connor's  Point, 
all  this  shipping  will  be  compelled  to  pass  through  the  draw  both  ways. 

Third.  Connor's  Point  is  now  largely  0(5cupied  with  saw-mills,  planing- 
mills,  and  similar  works  for  manufacturing  wood.  The  constant  run- 
ning of  trains  that  would  follow  the  construction  of  the  bridge  between 
Bice's  Point  and  Connor's  Point  would  be  extremely  hazardous  to  the 
buildings  and  lumber.  The  value  of  the  latter  at  times  is  several  hun- 
dred thousand  dollars  and  will  be  greater  in  future. 

For  the  reasons  above  stated,  the  Northern  Pacific  Railroad  Company 
desires  to  locate  the  bridge  from  Rice's  Point  in  Minnesota  across  Saint 
Louis  River  and  the  Bay  of  Saint  Louis  to  a  point  on  the  Wisconsiii 
shore  about  five-eighths  of  a  mile  above  Connor's  Point,  as  shown  on  the 
map  herewith  transmitted,  and  the  undersigned  requests  that  a  Board 
of  Engineers  be  appointed,  as  provided  in  the  third  section  of  the  ad 
referred  to,  to  consider  and  report  upon  the  matter. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Robert  Harris, 

President. 

Ho^.  Robert  T.  Lincoln, 

Secretary  of  War. 

[First  Indorsement.  1 

Office  Chief  of  Engineers,  U.  S.  Army, 

May  6,  1884. 

Respectfully  returned  to  the  Secretary  of  War,  inviting  attention  to 
the  within  rei)ort  of  Maj.  C.  J.  Allen,  Cor|)8  of  Engineers,  the  officer  in 
charge  of  the  improvement  of  Superior  Bay,  to  whom  it  was  referred, 
from  which  it  will  appear  that  the  map  accompanying  the  communica- 
tion of  the  president  of  the  railroad  company  does  not  convey  the 
requisite  information  upon  the  subject  and  cannot  be  considered  as  such 
a  compliance  with  the  requirements  of  section  3  of  the  act  of  February  27, 
1873,  as  will  enable  the  Secretary  of  War  to  decide  as  to  the  propriety 
of  the  proposed  change  in  the  location  of  the  bridge.  Neither  do  the 
reasons  presented  by  the  president  of  the  company  seem  to  coustitate 
such  a  remonstrance  as  is  contemplated  by  the  act.  It  is  suggested, 
therefore,  that  the  railroad  company  be  requested  to  furnish  the  map 
and  drawings  required  by  the  act,  with  the  view  to  submitting  them  to 
the  Board  of  Engineers  that  ma^^  be  detailed  to  examine  the  matter. 
There  is  no  objection  to  the  detail  of  a  Board  ;  indeed  the  case  would 
seem  to  require  one  when  the  requisite  information  to  enable  it  to  act 
intelligently  has  been  provided. 

John  Newton, 
Chief  of  Engineern^ 
Brig,  and  Bvt.  Maj.  Oen. 
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report  of  major  charles  j.  allen,  corps  of  engineers. 

Engineer  Office,  TJ.  S.  Army, 
iiaint  Paul,  Minn.^  April  28, 1884. 

General:  I  have  the  honor  to  return  herewith  the  letter  of  the  pres- 
ident of  the  Northern  Pacifio  Railroad  Company',  with  its  inclosares 
(map  and  printed  copy  of  legislation  affecting  that  road)  referred  to  me 
by  indorsement,  Office  of  the  Chief  of  Engineers,  April  19. 

I  also  inclose,  to  aid  in  reporting  upon  the  proposed  crossing,  a  small 
tracing  of  a  portion  of  Saint  Louis  Bay,  made  from  a  charr.  Lake  Sur- 
vey, 1861.  On  this  tracing  I  have  located,  approximately,  a  proposed 
channel  on  the  west  side  of  Eice's  Point,  reported  upon  by  a  Board  of 
Engineers,  January  29, 1881;  there  is  also  approximately  located  on  the 
tracing  the  establivshed  dock  line,  Wisconsin  side  Saint  Louis  Bay,  as 
shown  on  the  map  accompanying  letter  of  the  president  of  the  com- 
pany. 

Section  3,  act  Df  Congress  approved  February  27, 1873,  requires  to 
be  submitted  to  the  Secretary  of  War,  •^a  design  and  drawing  of  the 
bridge  and  piers,  and  a  map  of  the  location,  giving  for  the  space  of  at 
least  one  mile  above  and  one  mile  below  the  proposed  location  the  to- 
pography of  the  banks  of  the  river,  the  shore  lines  at  high  and  low 
water,  the  direction  of  the  current  at  all  stages,  and  the  soundings 
•bowing  accurately  the  bed  of  the  stream." 

Section  1  of  the  act  provides  for  a  pivot  draw,  giving  two  clear  open- 
ings of  100  feet  each,  measured  at  right  angles  to  the  current  at  the  av- 
erage stage  of  water  in  the  river,  and  located  in  a  part  of  the  bridge  that 
can  besafi^ly  and  ponveniently  reached  at  that  stage,  the  next  adjoining 
•pans  to  the  draw  to  be  not  less  than  150  feet.  Bottom  chord  of  bridge 
not  less  than  10  feet  above  extreme  high-water  mark. 

It  is  assumed  in  the  absence  of  drawings  that  the  usual  draw-rest 
above  and  below  the  pivot  pier  is  contemplated,  and  that  the  approaches 
to  the  draw  are  designed  to  not  unduly  contract  the  width  or  cross- 
section  of  discharge. 

I  commuuicated  with  officials  of  the  railroad  engineer  office  at  Saint 
Paul,bnt,owing  to  theabsence  of  the  chief  engineer,  could  notobtainany 
information  other  than  that  on  the  map  accompanying  the  letter  referred 
to  nie.  A  tracing  of  a  portion  of  the  map  was  sent,  for  verification,  to 
my  assistant  at  Dnluth,  who  reimrted  it  ''not  correct  in  channel  or 
eonndings."  The  map  appears  to  have  been  compiled  from  a  Lake  Sur- 
vey' chart,  1861,  and  from  a  map  of  the  Engineer  Department,  1879, 
Changes,  natural  and  artificial,  have  taken  place  since  those  dates. 
There  is  information  sufficient  in  this  office  to  snp)ilement  the  map  be- 
low Kice's  and  Connor's  points,  but  reliable  soundings  between  those 
points,  and  the  site  i)roposed,  and  for  a  mile  above  the  site  ;  and  a  cor- 
rect longitudinal  section  on  the  axes  of  the  bridge,  Hliowinjr  piers,  bed 
of  river,  &c.,  are  needed.  No  general  survey  of  the  Saint  Louis  Eiver 
has  been  made,  so  far  as  known,  since  1861. 

The  crossing,  as  now  proi»osed  by  the  company,  makes  for  a  point  on 
the  Wisconsin  side  of  Saint  Louis  Bay,  about  five  eighths  of  a  mile  above 
the  point  originally  intended.  The  reasons  for  this  change,  as  stated  in 
the  letter  of  Mr.  Harris,  are  strong.  But,  as  a  draw  at  the  originally 
intended  crossing  would  not  restrict  ascending  vessels,  after  passing  it, 
to  any  particular  channel,  it  appears  necessary  to  add  the  following  in 
regard  to  the  line  as  now  proposed:  By  inspection  of  the  small  tracing, 
from  Lake  Survey  chart,  1861,  it  will  be  seen  that  vessels  drawing  16 
feet  of  water  can,  after  passing  the  proposed  draw,  only  ascend  the  bay 
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for  a  short  distance,  and  along  the  west  side  of  Rice's  Point,  after  the 
16-foot  channel  along  this  point  shall  have  been  provided. 

Dredging  to  accommodate  vessels  of  16-foot  dranght  will  undoubtedly 
be  required  at  some  future  time  on  the  Wisconsin  side  of  the  bay  and 
along  the  front  of  the  established  dock  line. 

Should  communication  between  these  channels,  across  the  bay  and 
above  the  bridge,  be  desired  for  such  vessels,  it  could  be  obtained  by 
dredging  across  the  bay,  and  at  right  angles,  or  nearly  so,  to  the  flow  of 
the  stream,  or,  by  carrying  a  channel  up  the  river  for  about  2  miles 
above  the  draw,  thence  t^o  double  upon  itself. 

The  former  would  undoubtedly  be  objectionable,  and  the  latter  would 
not  be  generally  convenient,  to  say  the  least. 

It  is  suggested  that  this  difficulty  can  be  met  by  providing  for  an 
additional  draw  of  100  feet  opening,  whenever  necessary  in  the  interests 
of  navigation,  at  the  southerly  (Wisconsin)  end  of  the  crossing.  By 
proper  dredging  at  this  point  it  is  believed  that  parallelism  of  the  piers 
to  the  line  of  docks  established  need  not  be  required  if  it  be  objected 
to  curving  the  line  of  crossing  so  as  to  secure  such  parallelism. 

The  act  of  February  27,  1873,  provides  for  the  consideration  of  re- 
monstrances against  the  bridge.  None  have  been  received  at  this  office 
thus  far.' 

Before  this  location  can  be  definitely  reported  upon  a  correct  map 
showing  soundings  and  channels,  and  a  longitudinal  section  of  the 
bridge,  should  be  furnished  by  the  company. 
Very  repectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major  of  Engineers. 

Erig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  IS.  A. 


REPORT  OF  BOARD  OF  ENGINEERS. 

DuLUTH,  Minn.,  July  23,  1884. 

Sir:  The  Board  of  Engineers  constituted  by  paragraph  7,  Special 
Order  No.  155,  Headquart'ers  of  the  Army,  Adjutant-General's  Office, 
Washington,  D.  C,  July  5,  1884,  to  consider  and  report  upon  certain 
questions,  as  provided  in  section  3  of  the  act  of  Congress  approved 
February  27,  1873,  "  to  authorize  the  Northern  Pacific  Railroad  Com- 
pany to  construct  and  maintain  a  bridge  across  the  Saint  Louis  River," 
has  the  honor  to  submit  the  following  report: 

The  Board  assembled  at  Duluth,  Minn,  at  10  o'clock  a.  in.,  July  22, 
pursuant  to  the  call  of  the  senior  member,  and  after  consideration  of 
the  letter  of  the  Chief  of  Engineers,  July  9,  and  the  papers  and  maps 
referred  to  therein,  visited  the  proposed  location  of  the  bridge. 

Section  1  of  the  act  of  Congress  approved  February  27,  1873,  pro- 
vides for  tbe  construction  and  maintenance  by  the  Northern  Pacifio 
Railroad  Company  of  a  draw-bridge  across  the  Saint  Louis  River  be- 
tween Rice's  Point,  in  the  State  of  Minnesota,  and  Connor's  Point,  in 
the  State  of  Wisconsin,  the  bridge  not  r.o  be  of  less  height  than  10  feet 
above  the  level  of  the  water  of  the  river  at  the  point  where  its  con- 
struction is  authorized;  to  have  a  pivot  draw  giving  two  clear  openings 
of  100  feet  each,  measured  at  right  angles  to  the  current  at  the  average 
stage  of  water  in  the  river,  and  located  in  a  part  of  the  bridge  that  can 
be  safely  and  conveniently  reached  at  such  stage,  and  the  next  adjoin- 
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ing  spans  to  the  draw  not  to  be  of  less  width  than  150  feet,  provided 
the  proper  location  of  the  draw  over  the  channel  admits  of  spans  of 
such  width  between  it  and  the  shore.  Section  3  provides  that  in 
case  the  conditions  prescribed  in  this  act  cannot  be  complied  with  at 
the  location  named  in  section  1,  the  Secretary  of  War  shall,  after  con- 
sidering any  remonstrances  filed  against  the  bnilding  of  the  bridge,  de- 
tail a  Board  of  three  experienced  officers  of  the  Oorps  of  Engineers  to 
examine  the  case,  and  on  their  recommendation  authorize  snch  modifi- 
cations in  the  reqairements  of  this  act,  as  to  locations  and  piers,  as  will 
permit  the  construction  of  the  bridge,  not,  however,  diminishing  the 
width  of  the  spans  contemplated  by  the  act.  Section  7  reserves  to 
Congress  the  right  to  alter  or  amend  this  act  so  as  to  prevent  or  remove 
all  material  obstructions  to  navigation,  and  also  provides  that  if  any 
change  be  made  in  the  plan  of  construction  during  the  progress  of  the 
work,  or  before  its  completion,  the  same  shall  be  subject  to  the  approval 
of  the  Secretary  of  War. 

The  Board  has  referred  at  ^ome  length  to  the  provisions  of  the  act  ot 
Congress  authorizing  the  bridge,  in  order  that  the  matter  may  be  clearly 
understood. 

The  Northern  Pacific  Railroad  Company  now  proposes,  under  the 
provisions  of  section  3,  to  change  the  location  of  the  bridge  so  as  to 
make  the  crossing  from  Rice's  Point,  in  Minnesota,  to  a  point  on  the 
Wisconsin  side  of  the  river  about  five-eighths  of  a  mile  above  Connor's 
Point,  between  which  and  the  point  is  an  indentation  or  bay  available 
for  business  purposes.  The  principal  reasons  assigned  for  the  proposed 
change,  as  set  forth  in  the  letter  of  Mr.  Robert  Harris,  president  of  the 
company,  under  date  of  April  9, 1884,  to  the  Hon.  Secretary  of  War,  are 
the  engineering  difficulties  attendant  upon  constructing  the  bridge  on 
the  line  from  Rice's  to  Connor's  Point,  and  the  fact  that  Connor's  Point 
is  DOW  largely  occupied  by  saw-mills,  planing  mills,  and  similar  works, 
and  the  danger  to  such  that  would  follow  the  constant  running  of  trains 
in  close  proximity  to  them,  concurred  in  by  property  owners  and  house- 
holders on  Connor's  Point  in  their  remonstrance  to  that  effect  dated 
Jane  9, 1884.  The  fears  expressed  in  this  remonstrance  appear  to  be 
well  founded,  and  to  constitute  a  good  and  sufficient  reason  for  a  change 
in  location.  In  addition,  the  Board  is  of  opinion  that  there  is  greater 
objection  to  the  construction  of  a  bridge  from  Rice's  Point  to  Connor's 
Point  than  along  the  proposed  line,  arising  from  possible  effects  upon 
the  channels  of  the  harbor. 

The  plan  of  the  bridge,  as  submitted  to  the  Board,  consists  of  an  ap- 
proach of  trestle  work  320  feet  in  length,  commencing  at  Rice-s  Point, 
a  span  of  150  feet  in  width,  a  draw  with  two  openings  of  100  feet  in  the 
clear  each,  then  a  span  of  150  feet,  and  thence  trestle-work  to  the  Wis- 
consin shore,  the  aggregate  length  of  the  bridge  being  4,854  feet  over 
aU. 

The  location  of  the  draw  as  now  proposed  and  as  shown  upon  the  map 
famished  by  the  company  to  the  Secretary  of  War,  dated  June  12, 1884, 
lies  wholly  within  the  channel,  and  is  properly  placed,  the  pier  of  the 
northerly  opening  being  just  at  the  wharf  line  recently  established  by 
the  village  of  Duluth,  and  shown  on  the  map  by  a  broken  red  line. 

By  reference  to  the  map^t  is  seen  that  the  location  of  the  draw,  as 
proposed,  restricts  the  course  of  ascending  vessels  of  considerable 
draught,  after  they  shall  have  passed  the  draw,  to  the  northerly  or 
Minnesota  side  of  the  bay,  as  the  channels  now  are.  It  may  be  neces- 
sary in  the  future  for  such  vessels  to  make  landings  along  the  recently 
established  dock  line  on  the  Wisconsin  side  of  the  bay,  as  shown  upon 
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the  map,  to  assure  which  a  suitable  opening  of  at  least  equal  capacity  to 
that  now  provided  at  the  Minnesota  or  northerly  end  of  the  bridge  should 
be  constructed  by  the  company  at  the  southerly  or  Wisconsin  end  when- 
ever, in  the  future,  the  Secretary  of  War  may  determine  such  opening 
to  be  necessary  in  the  interest  of  navigation;  the  opening  as  to  plan, 
location,  and  construction  to  be  subject  in  all  respects  to  the  approval  of 
the  Secretary  of  War,  and  to  be  operated  and  lighted  in  consonance 
with  the  provisions  of  sections  1  and  4  of  the  act  approved  February 
27,  1873 ;  and  it  is  advised  that  the  approval  of  the  Secretary  to  the 
present  proposed  location  contain  a  condition  to  this  effect.  The  cross- 
ing being  of  trestle-work,  the  construction  of  such  an  opening,  when 
necessity  may  require  it,  will  be  comparatively  easy. 

RECOMMENDATIONS. 

The  Board  recommends  approval  of  the  proposed  location  of  the 
bridge,  and  of  the  plans  therefor,  with  the  following  modifications: 

1.  That  the  span  between  the  draw-span  and  Kice's  Point  be  omitted 
and  trestle  or  other  work  substituted. 

2.  That,  under  the  provisions  of  the  third  section  of  the  act,  the  rafl- 
road  company  shall  be  subjected  to  the  requirement  to  construct,  when- 
ever notified  by  the  Secretary  of  War  to  do  so,  a  draw  near  the  Wis- 
consin shore  of  equal  capacity  with  the  one  near  Kice's  Point. 

Eespectfully  submitted. 

O.  M.  PoK, 
Lieut  Col,  of  Engineers^  Bvt.  Brig,  Oen.j  U.  8.  A, 

A.  Mackenzie, 

Major  of  Engineers, 
Chas.  J.  Allen, 

Major  of  Engineers. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  August  5,  1884. 

Sir:  1  have  the  honor  to  return  herewith  the  letter  of  the  president 
of  the  Northern  Pacific  Eailroad  Company  of  the  23d  June  last,  and 
the  maps  referred  to  therein,  together  with  other  papers  on  the  sub- 
ject, and  to  submit,  in  connection  therewith,  the  inclosed  report  of  the 
Board  of  Engineers  constituted  by  Special  Orders  155,  Heatlquarters 
of  the  Array,  Adjutant  General's  Office,  dated  July  5, 1884,  **  to  consider 
and  report  upon  certain  questions  as  provided  in  section  3  of  the  act  of 
Congress  a])proved  February  27,  1873,  *to  authorize  the  Northern  Pa- 
cific Railroad  Company  to  construct  and  maintain  a  bridge  across  the 
Saint  Louis  River,'"  with  recommendation  for  approval. 

If  approved,  I  beg  also  respectfully  to  suggest  that  I  be  authorized 
to  furnish  the  president  of  the  Northern  Pacific  Railroad  Company 
with  a  copy  of  the  report,  and  to  request  that  he  signify  in  writing  the 
acceptance  by  the  company  of  the  conditi()ns  and  recommendations 
contained  therein. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 
Chisf  of  Engineers  J  Brig,  and  bvt,  Maj,  Oen, 

Hon.  Robert  T.  Lincoln, 

Secretary  oj  War. 
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{First  indonement.]  • 

The  recommendation  of  the  Ohief  of  Engineers  is  approved,  and  the 
authority  ^requested  js  granted. 
By  order  of  the  Secretary  of  War. 

John  Twbedale, 

Chief  Clerk. 
Wab  Departbient,  August  16, 1 884. 


LETTER   OF  PRESIDENT  OF  THE  NORTHERN  PAOIFIO  RAILROAD  OOM- 

PANY. 

Northern  Pacific  Eailroad  Company, 

President's  Office, 
New  York,  August  28,  1884.. 

Sib  :  I  have  the  honor  to  acknowledge  the  receipt  of  yonr  letter  of 
the  2oth  instant,  with  two  inclosures — namely,  a  copy  of  the  report 
dated  Jaly  23, 1884,  of  the  Board  of  Engineers,  constituted  by  para- 
graph 7  Special  Order  No.  156,  Headquarters  of  the  Army,  Washing- 
ton, D.  C,  July  5,  1884,  to  consider  and  report  upon  certain  questions, 
as  provided  in  section  3  of  the  act  of  Congress  entitled  ''An  act  to  au- 
thorize the  Northern  Pacific  Kailroad  Company  to  construct  and  main- 
tain a  bridge  across  the  Saint  Louis,^  approved  February  27,  1873,  and 
a  copy  of  a  letter  of  the  Chief  of  Engineers,  dated  August  5,  1884,  to 
the  Hon.  Kobert  T.  Lincoln,  Secretary  of  War,  recommending  for  ap- 
proval the  report  of  the  Board  of  Engineers,  with  a  copy  of  the  Secre- 
tary's approval  thereunder  written. 

The  Board  of  Engineers  say  in  their  report  that  it  may  be  necessaiy 
in  the  future  for  vessels  of  considerable  draught  to  make  landings 
along  the  recently-established  dock -line  on  the  Wisconsin  side  of  the 
bay,  as  shown  upon  the  map  referred  to  in  the  report,  and  to  assure 
which  a  suitable  opening  of  at  least  equal  capacity  to  that  now  pro- 
vided at  the  Minnesota  or  northerly  end  of  the  bridge  should  be  con- 
Btracted  by  the  company  at  the  southerly  or  Wisconsin  end,  whenever 
in  the  future  the  Secretary  of  War  may  determine  such  opening  to  be 
necessary  in  the  interests  of  navigation,  the  opening,  as  to  place,  loca- 
tion, and  constrnction,  to  be  subject  in  all  respects  to  the  approval  of 
the  Secretary  of  War,  and  to  be  operated  and  lighted  in  consonance 
with  the  provisions  of  sections  1  and  4  of  the  act  of  Congress ;  and 
they  advise  that  the  apjiroval  of  the  Secretary  to  the  present  proposed 
location  of  the  bridge  contain  a  condition  to  this  effect. 

The  Board  of  Engineers  recommend  approval  of  the  proposed  loca- 
tion of  the  bridge,  and  of  the  plans  therefor,  with  the  following  modi- 
fications, viz: 

1.  That  the  span  between  the  draw-span  and  Bice's  Point  be  omitted, 
and  trestle  or  other  work  substituted. 

2.  That  under  the  provisions  of  the  third  section  of  the  act  the  rail- 
road company  shall  be  subjected  to  the  requirement  to  construct,  when- 
ever notified  by  the  Secretary  of  War  to  do  so,  a  draw  near  the  Wis- 
consin shore  of  equal  capacity  with  the  one  near  Bice's  Point. 

In  compliance  with  your  request,  and  the  recommendation  of  the 
Chief  of  Engineers,  approved  by  the  Secretary  of  War,  and  by  au- 
thority of  a  resolution  of  the  Board  of  Directors  of  this  Company,  I 
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have  the  honor  .to  hereby  signify  and  make  known  that  the  Northern 
Pacific  Railroad  Company  accepts  the  conditions  and  recommendations 
contained  in  the  report  of  the  Board  of  Engineers. 
Very  respectfully,  your  obedient  servant, 

BoBERT  Harris, 

PrestdefU 

General  John  G.  Parke, 

Colonel  of  Engineers j  U.  8.  A. 


petition  op  land  and  river  improvement  company  in  refer 
enoe  to  a  draw  on  the  wisconsin  side  of  saint  louis  bay. 

To  the  Hon.  Robert  T.  Lincoln, 

Secretary  of  War : 

The  petition  of  the  Laud  and  River  Improvement  Company  respect- 
fully represents  that  your  petitioner  is  a  corporation  duly  organized  and 
existing  and  authorized  by  its  charter  to  purchase,  hold,  sell,  or  other- 
wise dispose  of  real  estate  in  the  State  of  Wisconsin. 

That  your  petitioner  is  the  owner  of  a  large  amount  of  lands  lying 
apon  the  Bay  of  Superior  and  on  the  Saint  Louis  Bay,  in  the  town  of 
Superior,  county  of  Douglas  and  State  of  Wisconsin,  and  has  erected 
and  proposes  to  erect  valuable  improvements  thereon.  That  the  lands 
of  your  petitioner  upon  said  Saint  Louis  Bay  comprise  an  extensive 
and  very  valuable  dock  frontage.  That  the  Wisconsin  end  of  the  bridge 
now  being  erected  by  the  Northern  Pacific  Railroad  Company  across 
said  Saint  Louis  Bay  is  in  about  the  middle  of  said  dock  frontage. 

That  your  petitioner,  in  order  to  develop  the  commerce  of  said  Saint 
Louis  Bay,  and  promote  industries  upon  said  dock  frontage,  has  fur- 
nished to  various  railway  companies  and  other  corporations  and  per- 
sons large  quantities  of  said  land,  among  others  to  the  Chicago,  Saint 
Paul,  Minneapolis  and  Omaha  Hallway  Company,  the  Saint  Paul,  Min- 
neapolis and  Manitoba  Railway  Company,  the  Saint  Paul  and  Duluth 
Railway  Company,  the  Northern  Pacitic  Railroail  Company,  the  Dakota 
and  Minnesota  Elevator  Company,  and  other  elevator,  mill,  and  coal 
companies  for  the  construction  of  railroad  docks,  mills,  elevators,  coal 
docks,  and  other  industries,  and  is  engaged  in  procuring  the  location  of 
other  industries  of  a  similar  nature  upon  said  bay  front.  That  the  said 
railroad  docks  and  other  industries  now  located  on  either  side  of  said 
bridge  approach  will  require  water  facilities,  and  will  be  approached  by 
large  vessels.  That  unless  the  said  Northern  Pacific  Railroad  Company 
is  required  to  place  a  draw  in  its  said  bridge  upon  the  Wisconsin  side 
of  said  bay,  the  commerce  of  said  harbor  will  be  seriously  and  materi- 
ally obstructed  and  impeded.  That  it  is  absolutely  necessary  to  the 
proper  development  of  the  commerce  of  said  harbor  that  such  draw 
should  be  constructed,  for  the  reason  that  the  draw  now  being  con* 
structed  is  so  near  to  the  Minnesota  shore  of  said  bay  that  it  will  fur- 
nish no  facilities  to  the  commerce  seeking  the  Wisconsin  shore  of  said 
bay.  Tliat  the  waters  of  said  bay  adjacent  to  the  established  dock-line 
in  front  of  said  lauds  of  your  petitioner  are  navigable,  and  that  your 
petitioner  has  already  spent  a  large  sum  of  money  improving  the  chan- 
nel by  dredging  across  the  bridge  line  in  the  waters  of  said  bay  apon 
the  Wisconsin  side  thereof. 

Wherefore  your  petitioner  prays  that  an  order  be  issued  reqairing 
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the  said  Northern  Pacific  Railroad  Gompany  to  pat  iu  its  said  bridge 
a  draw  upon  the  Wisconsin  side  of  said  bay,  at  such  point  as  may 
be  found  proper  therefor.    And  your  iietitioner  will  ever  pray,  &c. 
Dated  December  11, 1884. 

Land  and  River  Improvement  Company, 

By  Franois  fl.  Weeks, 

President 
J.  H.  Hammond, 

General  Manager, 

[First  indoraemeDt.J 

Office  Chief  of  Engineers,  U.  8.  Army, 

December  26, 1884. 

Respectfully  referred  to  Maj.  C.  J.  Allen,  Corps  of  Engineers  for 
report. 
To  be  returned. 

John  G.  Parke, 
Acting  Chwf  of  Engineers* 

[Second  indonemeni. ) 

Engineer  Office,  U.  8.  Army, 

Saint  Paulj  JIftnn.,  December  31, 1884. 

BespectfuUy  returned. 

The  Board  of  Engineers  constituted  by  paragraph  7,  Special  Order 
Ho.  155,  Headquarters  of  the  Army,  Adjutant  General's  Office,  Wash- 
ington, D.  C,  July  5, 1884,  to  consider  and  report  upon  the  proposed 
Korthern  Pacific  Railroad  Compau}"^  bridge  across  the  8aint  Louis 
Biver,  Minnesota  and  Wisconsin,  authorized  by  act  of  Congress  ap- 
proved February  27, 1873|  recommended  in  their  report,  dated  July  23, 
1884,  that  the  railroad  company  be  subjected  to  the  requirement  to 
construct,  whenever  notified  by  the  Secretary  of  War  to  do  so,  a  draw 
near  the  Wisconsin  shore  of  equal  capacity  with  the  one  near  Bice's 
Point.  This  recommendation,  as  a  condition,  was  accepted  by  the 
railroad  company*,  as  per  letter  of  the  president  thereof  to  the  honorable 
Secretary  of  War,  dated  August  28, 1884. 

The  petitioners  state  that  extensive  improvements  have  been  com- 
menced on  the  Wisconsin  side  of  Saint  Louis  Bay,  location  of  dock  lines 
and  dredging  included.  Extensive  dock  lines  have  been  located,  al- 
though the  docks  are  not  as  yet  built.  The  amount  of  dredging  I  should 
consider  as  small,  and  not  exceeding  2,000  to  3,000  cubic  yards  of  ex- 
cavation. 

The  ]mi)ortance  of  the  present  developments  and  the  prospective  com- 
merce I  believe  to  be  not  overrated  b)  the  petitioners. 

I  would  therefore  recommend  that  the  railroad  company  be  required 
to  construct  the  additional  draw  according  to  plans  to  be  approved  by 
the  Secretary  of  War. 

Chas.  J.  Allen, 

Major  of  Engineers. 


letter  of  the  ohief  of  engineers. 

Offioe  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  0.,  January  16, 1885. 

Sir  :  I  have  the  honor  to  return  herewith  the  petition  of  Francis  H. 
Weeks,  president,  and  J.  K.  Hammond,  general  manager,  of  the  Land 
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and  River  Improvement  Company  (Wisconsin),  dated  December  11, 
1884,  that  the  Northern  Pacific  Railroad  Company  be  required  to  put 
a  draw  in  its  bridge  on  the  Wisconsin  side  of  Saint  Louis  Bay,  and  also 
the  protest  of  the  Northern  Pacific  Railroad  Company,  by  Robert  Har- 
ris, president,  dated  December  27, 1884,  against  the  favorable  consider- 
ation of  the  matter,  both  of  which  were  referred  to  this  office  for  report 
''An  act  to  authorize  the  Northern  Pacific  Railroad  Company  to  con- 
struct and  maintain  a  bridge  across  the  Saint  Louis  River,''  approved 
February  27,  1873  (United  States  Statutes,  Vol.  17,  p.  477),  contains  ii 
section  3  the  usual  provisions  requiring  that  plans,  &c.,  be  submitted 
to  the  Secretary  of  War  for  approval,  and  adds — 

Bat  if  it  sliaU  appear  that  the  conditiooB  prescribed  by  this  act  cannot  be  complied 
with  at  the  location  where  it  is  desired  to  construct  the  bridge,  the  Secretary  of  War 
shall,  after  considering  any  remonstrances  filed  against  the  building  of  said  bridge,and 
famishing  copies  of  such  remonstrances  to  the  Board  of  Engineers  provided  for  ia 
this  act,  detail  a  Board  composed  of  three  experienced  officers  of  the  Corps  of  Engi- 
neers, to  examine  the  case,  and,  on  their  recommendation,  anthorize  such  modifica- 
tions in  the  requirements  of  this  act,  as  to  locations  and  piers,  as  will  permit  the  con- 
struction of  the  bridge,  not,  however,  diminishing  the  width  of  the  spans  contem- 
plated by  this  act:  Provided,  That  the  free  navigation  of  the  river  be  not  materially 
injured  thereby. 

• 

Eemonstrances  against  the  proposed  location  of  the  bridge  having 
been  made,  a  Board  of  Engineers  was,  by  authority  of  the  Secretary  of 
War,  organized  by  paragragh  7  of  Special  Orders  number  155,  Head- 
quarters of  the  Army,  Adjutant  General's  Office,  dated  July  5, 1884,  t« 
consider  and  report  upon  certain  questions,  as  provided  for  in  the  third 
section  above  referred  to.  The  Board  assembled  at  Duluth  July  22, 
and  submitted  its  report  July  23, 1884,  in  which  the  following  language 
is  used : 

By  reference  to  the  map  it  U  seen  that  the  location  of  the  draw,  as  proposed,  re- 
stricts the  course  of  ascending  vessels  of  considerable  draught,  after  they  snail  hare 
passed  the  draw  to  the  northerly  or  Minnesota  side  of  the  bay  as  the  channels  now 
are.  It  may  be  necessary  in  the  future  for  such  vessels  to  make  landings  along  th§ 
recently  established  dock  line  on  the  Wisconsin  side  of  the  bay,  as  shown  upon  th§ 
map,  to  assure  which  a  suitable  opening  of  at  least  equal  capacity  to  that  nuw  pro- 
vided at  the  Minnesota  or  northerly  end  of  the  bridge  should  be  constructed  by  th« 
company  at  the  southerly  or  Wisconsin  end  whenever,  in  the  future,  the  Secretary  of 
War  may  determine  such  opening  to  be  necessary  in  the  interest  of  navigation;  tht 
opening  as  to  plan,  location,  and  construction  to  be  subject,  in  all  respects,  to  the  ap- 
proval of  the  Secretary  of  War,  and  to  be  operated  and  lighted  in  consonance  witk 
the  provisions  of  sections  1  and  4  of  the  act  approved  February  27,  1873 ;  and  it  is  ad- 
vised that  the  approval  of  the  Secretary  to  the  present  proposed  location  contain  a 
condition  to  this  effect,  ^o. 

The  recommendations  of  the  Board  were  approved  by  the  Secretary 
of  War  August  16,  1884. 

A  copy  of  the  report  of  the  Board  was  furnished  the  president  of  the 
railroad  company,  who,  in  acknowledging  its  receipt,  under  date  Au- 
gust 28, 1884.  used  the  foUowing  language  .* 

<  

I  have  the  honor  to  hereby  signify  and  make  known  that  the  Northern  Pacific  Rail- 
road Company  accepts  the  conditions  and  recommendations  contained  in  the  Report  of 
the  Board  of  Engineers. 

By  reference  to  Major  Allen's  reports  upon  the  petition  and  protest 
referred  to  in  this  letter  it  will  be  seen  that,  basing  his  opinion  upon  the 
papers  received  by  him  from  the  parties  interested,  pro  and  con,  he  is 
led  to  the  conclusion  <*  that  the  railroad  company  be  required  to  con- 
struct the  additional  draw  according  to  plans  to  be  approved  by  the 
Secretary  of  War.^ 

I  concur  in  his  recomm  endation. 
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LThe  previous  papers  in  the  case,  inclading  its  report  of  tlie  Board  of 
Bngineers,  are  herewith. 
The  letter  of  Mr.  0.  L.  Gatlan  is  also  returned. 
Very  respectfully,  your  obedient  servant, 

John  Newton, 

Chief  of  Engineers^ 
Brig,  and  Bvt.  Maj.  Oen, 
Hon.  Robert  T.  Lincoln, 

Secretary  of  War. 

[First  indorMmeBt.1 

The  recommendation  of  the  Chief  of  Engineers  that  the  NortherS  Pa- 
ciflc  Railroad  Company  be  required  to  construct  an  additional  draw  on 
the  Wisconsin  side  in  its  bridge  across  the  Saint  Louis  River  or  Saint 
Louis  Bay,  according  to  plans  to  be  approved  by  the  Secretary  of  War, 
is  approved,  and  it  is  so  ordered.  The  Chief  of  Engineers  will  advise 
the  railroad  company  accordingly,  and  take  the  necessary  steps  to  carry 
this  order  into  effect. 

By  order  of  the  Secretary  of  War. 

John  Tweed  ale. 

Chief  Cleric. 

War  Department,  January  17, 1885. 
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IMPROVEMENT  OP  HABBOR  AT  DULUTH,  MINNESOTA,  AND  OF  THE  EN- 
TRANCE TO  SUPERIOR  BAY,  LAKE  SUPERIOR— IMPROVEMENT  OP  THE 
HARBOR  AT  GRAND  MARAIS,  MINNESOTA. 


REPOBT  OF  MAJOR  CHABLBS  J.  ALLEN,  C0BP8  OF  ENG1NEBB8,  OFFICER 
lyCHABGE.FOBTRE  FISCAL  YEAR  ENDING  JUNE  30, 1886,  WITB  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


t.  Harbor  at  Dulnth,  Minnesota. 

S.  Dredging  Superior  Bay,  Wieooniin. 


3.  Harbor   at   Grand   Marais,    Minne- 
sota. 


EXAMINATIONS  AND  SURVEYS. 


4.  Biff  Stone  Lake  and   Lake  Traverse, 
Ifinnesota,  with  a  Tie w  to  connecting 
them. 
&  Agate  and  Barlington  bays,  Minnesota. 


6.  Saint  Lonis  Bay  and  Saint  Lonis  Rir- 
er  from  Connor's  Point,  Wisconsin, 
and  Rice's  Point,  Minnesota,  to  foot 
of  first  falls. 


(For  letter  of  transmittaly  see  Appendix  A.  A.) 


GGz. 

IMPROVEMENT  OP  HARBOR  AT  DULUTH,  MINNESOTA. 

The  present  project  of  improvement  is  based  upon  the  report  and 
estimates  of  a  Board  of  Engineers  convened  in  January,  L881,  and  con- 
templates the  maintenance  of  the  existing  dredged  areas  and  enlarge- 
ment of  the  harbor  by  dredging,  as  follows : 

1.  On  a  line  from  Bice's  to  Minnesota  Point. 

2.  On  a  line  past  the  Blast  Furnace  Docks  to  intersect  with  the  chan- 
nel of  the  Saint  Lonis  Biver. 

3.  On  a  line  parallel  to  Minnesota  Point;  and, 

4.  Along  the  west  side  of  Bice's  Point,  in  Saint  Lonis  Bay. 
The  dredging  to  provide  for  vessels  drawing  16  feet. 

The  cost  of  the  project,  indading  maintenance  of  the  canal-piers  for 
the  present,  as  stated  in  annual  report,  1881,  was  placed  at  $212,988.36. 
This  estimate,  88  revised  in  annual  report  for  1884,  was  increased  to 
$305,424.  The  river  and  harbor  act  of  Congress  approved  July  5, 1884, 
appropriated  $45,000  for  continuing  improvement.  This  sum  was  ap- 
plied to  dredging  and  to  maintenance  of  the  piers.  A  contract  for  dredg- 
ing-was  entered  into  with  Williams  and  Upham,  September  19, 1884,  to 
be  completed  by  September  1, 1885.  Under  this  contract  173,102  cubic 
yards  of  material  were  removed  during  the  flscaJ  year. 
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The  pier-head  of  the  soath  pier  was  badly  damaged  daring  the  storm 
of  October  1  by  vessels  colliding  with  it.  The  work  had  been  standing 
for  about  ten  years,  and  needed  extensive  repairs  or  renewal.  It  was 
accordingly  repaired  and  partly  rebuilt  from  the  water-surface.  Upon 
these  repairs,  completed  in  November,  were  expended — 

Timber,  feet,  B.  M 60.958 

Brash,  cords 10 

Rock-fiUing 64.® 

Drift-bolts  and  spikes,  pounds 6,970 

Some  of  the  old  material  in  the  stmotare  having  been  utilized. 

This  pier- work  was  done  by  hired  labor,  and  economically  carried  oat 
by  Mr.  Ony  Wells,  assistant  engineer. 

Thorough  soundings,  taken  over  large  areas  of  the  harbor  during  the 
fail  of  1884,  for  comparison  with  those  of  the  survey  of  1879,  showed 
that  more  or  less  of  scour  and  fill  had  taken  place  within  the  entire 
harbor,  the  total  movement  of  material  during  the  five  years  probably 
aggregating  nearly  a  million  of  cubic  yards.  On  account  of  the  move- 
ment of  the  material  forming  the  bed  of  the  harbor,  it  will  be  necessaiy 
to  provide  for  a  small  amount  of  redredging  for  several  years  to  come. 

The  condition  of  the  harbor  and  piers  is  as  follows : 

Piers  in  good  condition,  excepting  a  slight  settling  at  the  middle  point 
of  the  south  pier.  This  pier- work  was  originally  done  by  the  city  of 
Dulutb,  the  superstructure  having  received  repairs  at  the  hands  of  the 
Government  since  1873.  The  main  harbor  area  in  front  of  the  docks, 
about  3,000  feet  in  length  by  900  to  1,130  feet  in  width,  has  depth  of  17 
feet.  In  the  canal  the  least  depth  is  17  feet.  The  channel  leading  firom 
the  main  harbor  to  the  blast-furnaces  on  Bice's  Point  has,  for  a  dist&nce 
of  1,600  feet,  a  depth  of  16  feet,  the  widths  varying  from  65  to  120  feet; 
thence  to  the  Saint  Louis  River  the  dredged  channel  is  narrow,  wiUi 
ruling  depth  of  12  feet.  No  work  has  been  done  upon  the  channel  from 
the  blast-furnaces  to  the  Saint  Louis  River  since  1881. 

Before  adoption  of  the  present  plan  the  harbor  area  was  much  re- 
stricted, and  there  was  no  channel  of  consequence  along  the  east  side 
of  Rice's  Point. 

If  the  recommendation  of  the  officer  in  charge  of  the  Saint  Maiy's 
Falls  Canal  be  adopted,  viz,  the  construction  of  a  new  lock  to  afford 
depth  of  21  feet  on  the  miter-sill,  the  anchorage-ground  and  channels  of 
Duluth  Harbor  will  hav«  to  be  deepened  accordingly. 

In  pursuance  of  the  present  plan  of  improvement  the  sum  of  $125,00d 
can  be  profitably  expended  during  the  fiscal  year  ending  June  30, 1887, 
in  dredging,  especially  in  deepening  and  enlarging  the  main  harbor  area^ 
and  in  maintenance  of  the  piers.. 

A  reserve  of  $8,000  to  $10,000  with  which  to  make  repairs  to  piers 
when  necessary  should  always  be  available. 

The 'balance  from  appropriations  available  at  the  close  of  the  fiscal 
year  1885  will  be  expended  in  completion  of  the  dredging  contract  and 
in  necessary  repairs  to  piers. 

As  bearing  upon  the  extent  of  dredging  during  the  season  of  1885,  a 
copy  of  letter  from  a  committee  of  the  Chamber  of  Commerce  of  Duluth, 
dated  April  16, 1885,  is  herewith.  The  request  of  the  committee  ac- 
corded with  the  views  of  this  office  regarding  the  season's  work. 

The  work,  with  the  exception  of  that  upon  the  piers  in  the  fall  of 
1884,  has  been  in  local  charge  of  Assistant  J.  H.  Darling,  assisted  by 
D.  W.  Kinnaird  and  Thomas  McMath.  These  gentlemen  have  dis- 
*charged  the  duties  devolving  upon  them  well  and  faithfully. 

The  very  complete  statistics  pertaining  to  this  and  other  ports  and 
works  have  been  compiled  by  Mr.  William  BlankenhorUi  chief  clerk* 
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This  work  is  in  tbe  collection  district  of  Dnlath.  Dnluth,  Minn.,  is  the  nearest 
portofentrv.  The  collections  at  this  port  for  the  year  ending  December  31,  1884, 
were  $4,125.63. 

Ah§trnet  of  appropriaiion$  made  Jmr  the  harhar  of  Duluth,  Minn,,  how  expended  and  to  le 

expended,  ^o. 


Appropriattons. 


Bj  aet  spproTed  Marob  8, 1871 

By  aet  approTod  June  10, 1872 

Allotted  nom  act  approTed  March  8, 1873. 

By  act  approved  June  23,  1874 

By  act  approved  l£aroh  8, 1875 

By  act  approved  Angast  14,  1876 

By  act  approTed  Jane  18,  1878 

By  act  approved  March  8,  1879 

By  act  approved  Jane  14,  1880 

By  act  approved  March  8,1881 

By  actpaeaed  Aagnat  2,  1882 

S^  act  approved  Jaly  5, 1884 


Total. 


Indades  examinations,  saperintendenoe, 
contingencies,  he. 


CoBStrao- 

tion  of 
breakwater. 


$90,000  00 
60,000  00 


110. 000  00 


Bepaira  of 
piers. 


132,723  59 
1,879  54 


8,000  00 
865  96 
4,600  00 
5,000  00 
5.000  00 
4, 145  91 
no,  000  00 


70,215  00 


Dredging 

Inside   hi^- 

bor. 


$3, 325  61 

8,120  46 

85,000  00 

9.000  00 

29,134  04 

20,400  00 

20,000  00 

35.000  00 

40,854  09 

*85,000  00 


235,834  20 


Amoantsap- 
proprlatedL 


160,000  OC 
50,000  OO 
36. 049  20 
10,000  OO 
35,000  60 
15,000  OO 
80,000  00 
25,000  00 
25,000  00 
40.000  00 
45. 000  00 
45.000  00 


416, 049  20 


*  T|ieM  amounts  assumed. 

Total  amoont  expended  to  Jnne  30, 1885  (inolnding  outstanding  liabili- 
ties): 

Breakwater $110,000  00 

Canal-piers,  dko 64,215  00 

Dredging,  &c 228,997  40 

Total 403,212  40 


Amonnts  exx>ended  prior  to  present  prqject  (January,  1881),  viz : 

Breakwater 110,000  00 

Canal-piers,  Ac 45,698  33 

Dredging,  &o 114,953  48 

Total , "270,651  81 


Total  amount  expended  under  present  project  (January,  1881,  to  June  30, 
1885),  including  outstanding  liabilities: 

Canal-piers,  Ae 18,517  54 

Dredging,  ^o 114,043  05 

Total ^ 132,560;^ 

Estimate  for  carrying  out  present  project  (adopted  in  1881) 212,988  36 

Increased  cost  for  reasons  stated  in  Annual  Beport  1884 92, 435  64 

Total : 305,424  00 

^Appropriated  under  present,  project,  to  include  appropriation  July  5, 1884  130,  Ol^  00 

Bemaining  to  be  appropriated 175,424  00 

Money  statement 

July  1,  1884,  amount  available $581  54 

Amount  appropriated  by  act  approyed  July  5,  1884 45,000  00 


July  1, 1885,  amount  expended  during  fiscal  year,  exolusiTe  of 

outstanding  liabilities  July  1, 1884 $21,510  78 

Jolyl,  1885,  outstanding  liabilities 11,233  96 


45,581  54 


32,744  74 


Jnly  1,1885,  amount  arailable * *. 12,836  80 


*When  the  project,  1881,  was  adopted  there  was  a  balance  fiom  former  appropria- 
tiona  under  contract  to  be  completed  July  1, 1881. 
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{Amoimt  (estimated)  reqnired  for  oompletion  of  ezistinfl:  piojeot f  i76i  i24  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30,1887  125, 000  00 
Submitted  in  complianoe  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

AbttraciofpropotaU  opened  September  S^  1884,  by  Mai.  CharleeJ.  AlleHf  Corpse/ Engineen, 
Saint  Paul,  Minn,,  for  dredging  in  the  inAde  harbor  of  Duluth,  iliim. 


Vo, 


1 
S 

8 

4 
5 


Kunea  and  residences  of  bidders. 


Chicago  Dredging  snd  Dock  Company,  Chi- 
cago, HI. 

Charles  Fits  Simons  and  Charles  J.  Con- 
nelly, Chicago,  ni. 

WiUiams  and  Upham,  Dalnth,  Minn 


Green  Bay  Dredge  and  Pile  Drirer  Company, 

Green  6ay,  Wis. 
Horatio  Truman  and  Qeorge  Cooper,  Hani- 

towoc,  Wia. 


Names  and  residences  of  gnarsntors. 


John  Fitlsy  sad  John  P.  Gilman,  Chicago, 
HI. 

W.  C.  D.  Giannis  sad  JT.  J.  P.  Odell,  Chi- 
cago, DL 

Angus  B.  Macfarlaae  and  George  Spencer, 
Duluth,  Minn. 

LctI.  P.  Godfrey,  Joseph  Kslb,'snd  MicheU 
Besch,  Green  Bay,  Wis. 

Benben  D.  Smart  and  Theodore  C.  Shore, 
Manitowoc,  Wis. 


n 


I: 


•SO 

n 
tu 

m 

151 


*  Informal ;  no  seal  to  signatures  on  guarantee;  oertlfloate  of  Justification  of  guarantors  made  by  a 
notary  public  instead  of  a  u  nited  States  official, 
t  Contract  awarded  to  Williams  and  Upham,  lowest  bidders. 


COICMBBCIAL  STATISTICS,   1884. 

Arrivals  and  elearanoee  0/ vessels,  ^0. 


Description. 


Vo. 


Tonnsge. 


ArrlTals,  1884: 

American  vessels  firom  American  ports. 

American  vessels  from  foreign  pons. ... 

Foreign  vessels  ttom  foreign  ports 

Totals; 


1884. 
1883. 
1882. 
1881. 
1880. 
1870. 
1878. 


1877 

Clearances,  1884 : 

American  vessels  for  American  ports. 

American  vessels  for  foreign  pons . . . . 

Foreign  vessels  for  foreign  ports 

Totals: 

1884 


1888. 
1882. 
1881. 
1880. 
1870. 
1878. 
1877. 


Increase  in  arrivals  of  sll  kinds  in  1884  over  1888  — 
Increase  in  clearances  of  all  kinds  in  1884  over  1883. 


824 

489,078 

107 

18,046 

157 

81,286 

888 

688,419 

706 

682,472 

888 

614,066 

0M 

419,270 

624 

302,023 

602 

291,816 

406 

266,878 

829 

215^338 

683 

489,866 

106 

11.667 

164 

82,261 

003 

683,678 

770 

621,278 

882 

644,410 

660 

412,274 

624 

803,808 

497 

296.427 

848 

207,266 

828 

216^396 

92 

60,947 

134 

82.400 

Total  increase 


216 


118,317 


NoTS.— The  "in  tzansit  trade"  of  the  port  of  Dnlnth  for  the  year  ending  December  81, 1884,  is  ss 
follows : 

Vslue  of  merchandise $18,866  00 

Estimated  duties  thereon....... 8^601  34 
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BeceipU  and  $h^mmU  hy  lake  during  the  year  1884,  at  the  port  ofDuluth,  Minn. 


Commodities. 


Coal,  Mlt^  nilxoad  and  pig  iron,  bnlUon,  Ac 

llonr,  whoaii  andeonit  Ac 

1884 

1888 

1882 

U81 

1880 

1818.-.: 

1878 

18n 

1870 


Freicbtre- 
oeired. 


Poundt, 

879,680,000 

1,828,000 

881,016,200 

1, 855, 124. 000 

827,584,122 

691, 198, 468 

268, 247, 108 

272,940,047 

154.704,805 

181,897,155 

77, 510, 480 


Freight 
■hipped. 


Pounds. 
68.862,800 
787, 500, 000 
856.862.800 
497,446,000 
822,634.840 
847. 667. 727 
868, 886, 251 
816,917.678 
199.052,477 
165,753,224 
192,076,050 


Total. 


PotttMfi. 

948,549,400 

788,828,600 

1,787.878,000 

1, 852, 570,  OOO 

1,150,218,901 

988.866,195 

634,638,850 

589,868,720 

858,756.782 

297,150,879 

270,186,486 


Freight  ehipmente  and  reeeipte  hy  railroade  at  Duluth  far  the  year  1884. 


Boate. 


By  Saint  Panl  and  Dnlnth  Railroad 
By  Northern  Paciflo  Sailzoad 

Total 


Shipments. 


Poundt, 
518,457.855 
268,063,570 


r80,521,425 


Beceipts. 


Poundt. 
632,198,282 
497, 547, 315 


1,129,740,697 


COMFABISON  WITH  PBSVIOUS  TEABS.       . 

Total  forwarded  and  received :  Pounds. 

1884 1,916.262,022 

1883 1,716,864,956 

1882 1,188,413.495 

1881 S>9,660.838 

1880.... 769,680,497 

1879 602,538,667 

1878 354,974,561 

1877 : 311,208,341 

1876 277,197,587 

• 
Stormw,  1882. 


Data. 


/anQar7  21 .... 
February  17, 18 
Match  20,  21... 

April  S-10 

]lay»-U 

jTnnelS 

JvljU 

Ancnst24 

September  25.. 
October  1-4.... 

IToTsmber  11 .  • . 

18:.. 


KW. 

NB. 

NE. 

NB. 
NB. 


KB. 

W. 

W. 
KB. 
KB. 


KB. 
W. 


5^ 


I 


MUtt. 
88 
86 
86 

88 


85 

42 

86 
28 

40 


44 

40 


11 


s- 


it.  III. 

8  45 

12  30 

81  00 

44    00 
55    00 


4  00 

12  16 

0  45 

8  00 

62  80 


12    00 
5    45 


Bemarhs. 


This  storm  raised  a  very  heayr  sea. 

Yery  heavy  snowfall  darine  the  storm,  and  the  sea 
was  heavy,  crashing  the  ice  against  the  piers. 

HeaTj  sea. 

The  sea  was  terrific.  A  schooner  went  Ashore  on 
Minnesota  Point,  bat  gotoffwithoatmach  dam- 
age.   The  sea  in  the  bay  was  heavy. 

Yery  heavy  rainfaU  accompanied  this  storm.  The 
amoant  was  2.54  inches. 

This  storm  was  accompanied  by  a  heavy  thunder* 
storm. 

Heavy  sea  raised. 

Thirteen  heavy  storms  reported  for  this  month. 
Terrific  sea  raised  by  this  storm  and  damage  re- 
ported. 

Heavy  sea  all  day.    Ko  vessels  went  ont. 

Ko  damage  reported  from  this  storm. 
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JuiiurylO.ll 

Fabnurj  18 

UarahlO 

April  11-tS 

UftTlT-Il 

JlllH.» 

July* 

Aflj^nmt  21,22  .... 

Ootobet  i 


e».rj  •now-ttonn  kooompuiled 


FoartMD  bMTj 
thl*  ntoiith. 

Terj  lie>T7  m 

Very  hekiT  Ht.    Hmt;  i 
HmttmiIii  Iba  h~ 


WHtand  DOTthwMt 


bTtUtibini) 


Do. 


.    H4lU«C«ttaltl«rtu 


The  above  table  ^ves  the 


storm  for  each  moatb. 
Slormi,  1834. 


J»Bnuy2 

JunarylS 

Juau;19 

Juiiiu;23 

JUDwyK 

J*diut;2T 

January  SO 

FabnaryT 

F«brnu'yl2 

FtbraarylTuidlB... 
FebruarjlB 

jtu'XV^di ".'.'.::'. 

UarcblOudn 

HamblJ 

March  i: 

March  22 

March  28 

March  2> 

Aprill 

Aprils 

AprilB 

AprllT 

April  12 

AprtlUandlG 

April  IS 

April  IS 

April  ID 

April  2T 

April  2« 

Maya 

M*yi» 

KajlS 

Kay  31 

May  IT 

MhSO 

MkySl 


JnnolS  

JDa«24 

JaiH2S  

JulvS 

JolyS 

Jnljl7 

Sa.::::::: 

Angnite 

^ptember  ID  - . 
n«pumber  IS  .. 

Septeo.'  .  r   :■■ .. 

October  6.^.... 

October  6 

October  IB 

November  20  " 
November  21  . . 
Novembei  ?" 
Navembei     .  .j 
NoTemher  .  . 
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Opening  and  olo$ing  the  harbor  at  DtUuth,  Minn. 


1866 
1856 
1857 
1868 
18S0 
»00 
1861 
1862 
1863 
1884 
1865 
1886 
1887 
1868 
1869 


Apr.  15 
Aj>r.  16 
May  27 
Mar.  20 
May  25 
Apr.  7 
Juno  12 
Apr.  28 
May  10 
Apr.  23 
Apr.  22 
M!ay  5 
Apr.  19 
Apr.  1 
Apr.   25 


Deo.  16 
Nov.  22 
Not.  20 
Nov.  20 
Not.  9 
Dec  4 
Deo.  12 
Dea  16 
Dec 
Doc 
Dec 
Dec  10 
Dec  1 
Not.  21 
Not.  12 


1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 


Opening. 

Apr. 

12 

Apr. 

5 

Mar. 

8 

May 

10 

May 

2 

May 

12 

May 

2 

^. 

25 
23 

Apr. 

17 

May 

1 

May 

8 

Apr. 

15 

^; 

9 
1 

Cooing. 


Not. 

21 

Dec 

6 

Not. 

24 

Dec 

30 

Dec 

U 

Dec 

10 

Dec 

19 

Dec 

17 

Jan. 

2* 

Dec 

12 

Dec 

17 

Not. 

26 

Dec 

80 

Dec 

24 

Dec 

25 

1879. 


LETTBR  FROM  COMMnTBB  CHAMBBB  OF  COBCMERCB,  DULUTH,  MINNESOTA. 

DuLUTHy  Minn.,  April  16,  1885. 

Dbar  Sir  :  The  nnderaig^ed,  a  committee  of  the  Chamher  of  Commerce  of  Dalathi 
appointed  to  consider  the  matter  of  harbor  improvements,  beg  leave  respeotfally  to 
recommend  and  request,  iubehalfof  the  chamber  of  commerce  and  citizens  of  Dalnth, 
that  whatever  money  may  be  available  for  improvements  in  the  harbor  of  Dulath  for 
the  cnrrent  year  be  expended,  first,  in  removing  any  bars  that  may  have  formed  in 
the  dredged  portion  of  the  harbor ;  and,  second,  in  enlarging  the  basin  of  the  harbor 
CO  as  to  give  more  room  for  vessels  to  ride  at  anchor,  and  respectfully  submit  the  fol- 
lowing as  reasons  for  such  recommendation : 

First.  Oar  commerce  dnring  the  last  season  increased  to  such  an  extent  that  vessels 
were  not  unfrequently  obliged  to  wait  for  an  opportunity  to  unload  at  the  docks  and 
to  load  at  the  elevators  and  in  the  mean  time  to  ride  at  anchor  in  the  basin.  Atone 
time  dnring  the  last  season  there  were  thirty-two  vessels  in  the  harbor.  The  large 
amount  of  grain  in  our  elevators  and  the  large  amount  of  ore  being  mined  by  the  Min- 
nesota Iron  Company  for  shipment  east  lead  us  to  confidently  expect  a  large  increase 
in  the  number  of  vessels  entering  our  harbor  this  season  over  the  last. 

Second.  Our  harbor  is  essentially  a  harbor  of  refuge,  and  the  only  one  accessible 
within  80  miles  on  the  south  shore,  and  the  only  one  on  the  north  shore;  and  it  seems .^ 
to  us  necessary  that  the  basin  of  our  harbor  should  be  so  enlarged  that  fleets  of  vessels  * 
bound  eastwiu*d  or  westward  may  in  a  storm  run  into  our  harbor  and  come  to  an  an- 
chor without  fear  of  colliding  with  other  vessels.  In  the  past  season  we  have  seen  the 
necessity  of  this,  as  on  some  occasions  in  northeast  storms  as  many  as  twenty-nine 
vessels  in  one  night  have  made  our  harbor  for  safe  shelter,  and  with  the  increase  of 
the  commerce  on  Lake  Superior  such  instances  will  be  more  frequent,  and  we  should 
provide  for  such  emergency. 

Third.  We  do  not  deem  it  advisable  that  any  money  should  be  expended  the  pres- 
ent season  in  dredging  a  channel  along  the  east  side  of  Rice's  Point,  because  there 
ia  no  such  immediate  urgent  necessity  for  this  as  for  the  enlargement  of  the  basin, 
and  because  we  are  very  desirous  of  securing  a  change  of  the  dock  line  along  the  east 
aide  of  Rice's  Point  before  any  money  is  expended  on  that  channel;  and  it  is  our  pur- 
pose to  procure  legislation  at  the  next  session  of  Congress  authorizing  such  change, 
with  the  consent  of  the  Secretary  of  War  and  Engineer  Department. 

Hoping  our  recommendations  ma^  meet  your  approval,  we  are,  major, 
Very  respectfully,  your  obedient  servants, 

O.  P.  Stearns. 
J.  D.  Ensign. 
S.  Mrndenhall. 
Alex.  Mc  Doug  all, 
Wm.  W.  Billson. 

MaJ.  Cha8.  J.  Allen, 

United  States  Engineer. 
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DREDGING  SUPERIOR  BAY,  WISCONSIN. 

The  present  plan  of  improvement  is  based  upon  the  report  of  aBoard 
of  Engineers  convened  in  January,  1881,  and  contemplates^ 

(1)  Deepening  and  enlarging  the  channel  between  the  piers  at  the 
entry. 

(2)  Dredging  a  channel  from  the  entry  past  the  mouth  of  the  Nema^i 
Biver  around  and  parallel  to  the  shore  of  Superior  Bay  to  Qnebeo 
Wharf. 

(3)  Thence  from  Quebec  Wharf  along  the  west  side  of  the  bay  to  an 
intersection  with  the  channel  of  the  Saint  Louis  Biver  opposite  Connor's 
Point. 

(4)  Up  the  Nemadji  Biver  for  about  half  a  mile. 

The  preservation,  by  deepening  and  enlarging,  of  the  old  Quebec 
Wharf  Channel  was  afterwards  added. 

The  dredging  to  provide  for  vessels  drawing  16  feet. 

The  cost  of  the  preservation  of  the  piers  at  the  entry  placed  at  $25,000. 

Total  estimated  cost,  $312,080. 

For  the  history  of  the  work  for  improvements  in  the  Bay  of  Superior 
to  close  of  fiscal  year  ending  June  30, 1879,  see  pages  1470, 1475,  Ap- 
pendix Y,  Annual  Beport  1879. 

For  account  of  improvements  since  1879  see  annual  reports  to  date. 

The  river  and  harbor  act  of  Congress  approved  July  5, 1884,  appro- 
priated for  <*  Improving  Superior  Bay  and  Harbor,  Wisconsin,  and  also 
the  channel  of  the  Saint  Louis  Biver  through  said  bay,  forty-five  thou- 
sand dollars."  This  sum  was  applied  to  dredging  and  maintenance  of 
piers  bordering  the  entry.  A  contract  for  dredging  was  entered  into 
with  Williams  &  Upham,  September  19, 1884,  to  be  completed  by  Sep- 
tember 1, 1885.  Under  this  contract  152,788  cubic  yaids  of  material 
were  removed  from  the  channels  during  the  fiscal  year. 

Eight  hundred  and  sixty-seven  linear  feet  of  the  south  pier,  measuring 
^from  the  lake  end  of  pier,  were  repaired  and  in  great  part  renewed  above 
the  water-line,  and  some  slight  repairs  made  to  the  north  pier  and  to 
the  sand  fence  at  The  Opening.  There  were  expended  in  this  work, 
which  was  performed  by  day  labor — 

Lnmber,  feet,  B.  M 205,061 

Cedar  posts 20 

RookfiUingy  cords  of 267.53 

Bmsh  filling,  cords  of 1 17 

Drift  bolts  and  spikes,  poandsof 12,771 

These  repairs  were  economically  made  by  Assistant  Engineer  Guy 
Wells,  and  completed  in  November,  1884. 

Thorough  soundings,  taken  over  large  areas  of  the  harbor  during  the 
fall  of  1884,  for  comparison  with  those  of  the  survey  of  1879,  showed 
that  more  or  less  of  scour  and  fill  had  taken  place  within  the  entire  har- 
bor during  the  five  years.  On  account  of  this  movement  of  material  it 
is  necessary,  in  calculations  for  improvement,  to  provide  for  more  or  less 
redredging  of  areas  for  some  years  to  come. 

The  piers  are  now  in  good  condition.  A  reserve  of  funds  should, 
however,  be  available  with  which  to  make  such  repairs  as  may  be  ren- 
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dered  necessary  by  the  effects  of  northeast  storms.    Following  are  the 
roling  depths  in  channels  : 

Feet« 

On  lake  approaoh  to  entry '. 17 

In  entry,  between  tbepien 16 

In  Saint  Lonis  Riyer  Channel,  from  the  entry  to  Connor's  Point 16 

From  Saint  LooinRtyer  Channel  to  Northern  Pacific  Dock 17 

In  front  of  Quebec  Dock 12 

From  main  channel,  near  the  entry,  across  the  bar,  into  the  Nema^Ji  River 7 

AU  these  channels  require  widening. 

The  dredging  and  examinations  of  the  harbor  have  been  in  charge  of 
Mr.  J.  H.'  Darling,  assistant  engineer,  assisted  by  Messrs.  W.  B.  Silvey 
and  W.  C.  Howenstine,  to  all  of  whom  credit  is  due  for  faithful  and 
zealous  work. 

If  the  recommendation  of  the  officer  in  charge  of  the  Saint  Mary's 
Falls  Canal  be  carried  out,  viz,  the  construction  of  a  new  lock  to  afford  a 
depth  of  21  feet  on  the  miter-sill,  the  channels  in  Superior  Harbor  and 
Bay  must  be  eventually  deepened  accordingly. 

The  necessity  of  protecting  Minnesota  Point  against  erosion  has  been 
referred  to  in  preceding  reports. 

Before  improvement  began  in  1881,  under  the  present  project,  the 
ruling  depth  in  the  entry,  and  thence  to  Quebec  Wharf,  was  11  feet } 
and,  before  work  of  improvement  began  in  1867,  the  ruling  depth 
through  a  tortuous  and  difficult  channel  across  the  bar  was  about  8 
feet. 

Amount  expended  under  appropriations  prior  to  adoption  of  the  present 

plan  (January,  1881) $335,513  2& 

Amount  expended  to  June  30,  1885  (including  outstanding  liabilities),  un- 
der original  and  present  plan 425,373  73 

Amount  expended  under  present  plan  to  June  30, 1885  (including  outstand- 
ing Uabilitiee) 89,860  47 

Estimated  cost  of  present  project 345, 08Q  OO 

In  pursuance  of  the  present  plan,  the  sum  of  $50,000^an  be  profit- 
ably expended  during  the  fiscal  year  ending  June  30, 1887,  in  dredging, 
maintaining  the  piers,  and  in  beach  protection.  The  balance  from  ap- 
propriations^ available  at  the  close  of  the  fiscal  year  1885,  will  be  expended 
in  completion  of  the  dredging  contract  and  in  maintenance  of  piers. 

The  act  of  Congress  July  5, 1884,  having  added  to  the  channels  to 
be  improved  the  channel  of  the  Saint  Louis  Eiver,  within  the  Bay  of 
Superior,  the  cost  of  improvement  is  thereby  increased  by  $33,000, 
bringing  the  total  estimate  of  cost  up  to  $345,080. 
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AbBiraoi  of  appropriatiom  made  for  improving  Superior  Harbor,  WieoonHn;  how  expefuded^ 

and  to  he  eacpenaedj  tfo. 


AppropTiationt. 


By  act  approved  If  ftrob  8, 1807 

By  act  approved  April  10,  1889 

By  act  approved  July  7, 1870 

By  act  approved  Haroh  8, 1871 

By  act  approved  Jnne  10, 1872 .«, 

Allotted  from  act  approved  March  3, 1873  — 
Allotted  from  approuriation  repairs  of  har- 
bors on  Northern  Lakes 

By  act  approved  August  14,  1876 

By  act  approved  Jnne  18, 1878 

By  act  approved  March  3, 1870 

By  act  approved  June  14,  1880 

By  act  approved  March  3, 1881 

By  act  passed  Aneust  2, 1882 

By  act  approved  July  6, 1884 


Total 


Inolades  8ai>erlntendenoe,  eyamlnationa, 
contingencies,  du>. 


For  repairs 
and  beach 
protection. 


$5,433  00 
t3,000  00 
t3,000  00 


$1,800  00 


18,233  00 


Expended 
and  to  be  ez- 
I>endedinoon 
stmction  and 

repairs  of 
piers. 


$63,000  00 
45,000  00 
40,000  00 
60,000  00 
60,000  00 
41, 322  64 


6,000  00 
5,000  00 


8,200  00 
mo,  000  00 


822,622  64 


Expended 
and  to  be  ex- 
pended in 
dredging. 


*$22.628  16 


110,000  00 
J35, 000  00 
IT  35, 000  00 

102,628  16 


Amonnts 
appropriftted. 


$68,000  00 
46.000  00 
40.000  00 
60,000  00 
50,000  00 
68,050  80 

6,433  00 

t3,000  00 

t3,000  00 

6,000  00 

5,000  00 

}1Q,000  00 

40,000  00 

45,000  00 


488,888  80 


*  Of  this  amount  there  was  expended  in  dredginfc  between  the  piers  at  the  natural  entry  the  sum  of 
$8,897.95,  and  in  dredging  from  the  entry  channel  to  the  wharves  of  Superior  City  the  sum  of  $10,230.21. 

f  Of  these  amounts  there  was  expended  during  June  and  July,  1879,  in  dredging  in  the  Bay  of  Supe- 
rior, on  a  line  connecting  the  harbors  of  Dnluth  and  Superior,  the  aum  of  $2,000.  These  amounts  were 
not  included  in  the  original  estimates. 

t  This  amount  was  expended  in  dredging  in  the  Bay  of  Superior,  between  the  piers  at  the  entry,  along 
A  line  leading  from  the  entry  into  and  up  the  Kemadji  Biver,  and  in  the  Quebec  Wharf  Channel  and 
vicinity,  between  the  piers,  about  $1,800,  otherwise,  about  $8,200. 

$  This  amount  was  expended  in  the  fall  of  1882  in  protecting  the  breach  in  Minnesota  Point,  known  as 
the  "opening." 

II  This  amount  was  expended  in  dredging  between  the  piers  at  the  entry  and  in  the  Quebec  and  North- 
ern Paciilc  Wharf  Channels  and  vicinity,  and  in  removing  shoals  between  the  piers,  &c 

1  These  amounts  are  assumed, 'expended,  and  to  be  expended  in  repairs  and  maintenance  of  piers, 
Ac.,  dredging  in  thegsntry  between  the  piers,  in  the  Quebec  and  main  channels,  &o. 

Money  statement  • 

Jnly  1, 1884,  amoant  available |4,023  09 

Amoant  appropriated  by  act  approved  Jaly  5,  1884 45,000  00 

49,023  09 
Jaly  1,  1885,  amoant  expended  daring  fiscal  year,  exclasive  of 

oatstanding liabilities  Jaly  1,  1684 $26,889  61 

Jaly  1,  1885,  oatstanding  liabilities 9,123  51 

36, 013  02 

July  I,  1885,  amoant  available 13.010  07 

f  Amoant  (estimated)  reqaired  for  completion  of  existing  project 250, 080  00 
Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    50, 000  00 
Snbmitted  in  f'ompliance  with  reqairements  of  section  2  of 'river  and 
harbor  acts  of  1866  and  1867. 
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Ahiiract  ofproposaU  opened  September  8, 1864,  by  Maj,  Charlee  J.  Allen^  Corps  of  Engi- 
neere,  Saint  Faulf  Minn. ^  for  dredging  in  the  Bag  of  Superior  and  in  the  Saint  Loiie 
Biver  Channel,  ufithin  Superior  Bag,  Wieconein, 


ITol 

KuuM  and  reildenoes  of  bidden. 

Kames  and  reaidences  of  gnarantora. 

1 

•1 

2 

11 

Ohieago  Dredging  and  Book  Company,  Clii- 

cafTO,  HI. 
Charles  Fitsalmmons  and  Cbarlea  J.  Connell, 

Chicago,  HI. 
WI11i#ffftt  4  TTnhMQ.  THiIiitb.  Minn  .  ^  *  t  t 

John  Filley  and  George  P.  Gillman,  Chi- 
cago, 111. 

W.  G.  D.  Grannie  and  J.  J.  P.  Odell,  Chi- 
cago, 111. 

Angaa  R.  If  acfarlane  and  George  Spencer, 
Ifulath,  Minn. 

Leyi  P.  Godfrey,  Joseph  Kalb,  and  Miohell 
Beech,  Green  Bay,  Wis. 

Benben  D.  Smart  and  Theodore  C.  Shore, 
Hanitowoc,  Wis. 

Cfenie. 
20 

21 

If 

4 

Green  Bay  Dredse  and  Pile  Driver  Company, 

Oreen  Bay,  Wia. 
Horatio  Truman  and  Oeoige  Cooper,  Mani> 

towoo,  Wia. 

16 
161 

*  Informal;  oertiflcate  of  Justiflcation  of  guarantors  made  by  a  notary  pnblio  tnatead  of  a  United 
States  offloial. 
I  Contract  awarded  to  Williams  St  XTpham,  lowest  bidders. 

COMMERCIAL  STATISTICS,   18^4. 

Under  date  of  Febrnary  24,  1885,  the  collector  of  cnstoms  at  Marqnette,  Mich., 
writes  in  regard  to  SaperiorCity  Harbor: 

Referring  to  your  letter  of  the  7th  instant,  relative  to  statistics  of  this  district  for 
the  year  ending  December  31,  1884, 1  have  the  honor  to  sabmit  the  following  report : 

Total  revenues  collected  at  the  port  of  Superior,  Wis.,  during  tbe  year  end- 
ing December  31,  1884 |57  89 

Amount  of  revenue  collected  at  Marquette,  Mich.,  during  the  year  ending 
December 31,  1884 15,535  51 

Superior  is  in  the  collection  district  of  Superior,  and  Marquette  is  the  port  of  entry. 

Arrivdle  and  olearanoee  of  veaeeUf  American  and  foreign,  at  port  of  Superior,  during  the 

year  1884. 


Class. 

Nnmber. 

Tons. 

Bor*w  stMHsers r... .............. -t.>... 

46 

2 

49 

32,889 
418 

Paddle  stf*amers - 

Sailinc  tcissoIs •■ 

24,636 

Total 

97 

87,936 

^ 

Merehandiae  received  by  lake  at  port  of  Superior  during  the  year  1884. 


Articles. 


Coal tons.. 

BaUroad  Iron do.... 

flhlngle-bolts cords  . 


Total 


Quantity. 


63,840 

490 

60 


Yalae. 


$462,271 

13,280 

400 


473,901 


Merckandiee  shipped  by  lake  from  port  of  Superior  during  (he  year  1H84. 


Articles. 


Shinglea. 
Brick  ... 
Lomber  . 


•Total 


Quantity. 


180,000 

50,000 

763,000 


Yalae. 


$460 
500 

7,5U 

8,494 
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LBTTER  OF  MB.  JAMES  BABDON. 


SuPBRiOBy  Wis.,  Jfay  15, 1886. 

Dear  Sir:  The  following,  in  n^eneral  terms  and  roandnnmbera  is  a  statement  of  the 
trade  and  commerce  of  Superior  for  the  year  1884 : 

IMPORTS. 

•  •••••• 

Total 11,800,000 

EXPORTS. 

•  •  •  •  •  •  • 

Total ♦3.015.000 

The  imports  and  exports  added  together  make  a  total  trade  of  |4,815,000  handled  at 
the  port  of  Superior  during  the  year  1884.  As  Superior  is  the  distributing  point  for  a 
large  extent  of  country ,  the  town  is  necessarily  credited  with  some  articles  twice,  com- 
ing iu  and  going  out.  The  railroad  iron  received  was  for  the  Northern  Pacific  and 
the  Chicago,  Saint  Paul,  Minneapolis  and  Omaha  Railways. 

The  coal  very  nearly  all  came  for  one  concern,  the  Saint  Paul  and  Pacific  Coal  and 
Iron  Company,  over  their  large  dock  on  Connor's  Point,  at  which,  during  the  season, 
there  were  eighty-one  arrivals  of  vessels,  sail  and  steam,  many  of  them  of  the  largest 
draught  plving  on  the  lakes,  bringing  a  total  of  80.000  tous. 

The  cattle  enumerated  were  shipped  to  Superior  fh>m  Wyoming  Territory  by  the 
Powder  River  Cattle  Company,  and  were  wintered  here  in  large  sheds  built  for  that 
purpose.  The  complete  success  of  this  experimeut  of  shipping  cattle  from  the  Western 
plains  to  Superior,  feeding  them  here  and  making  this  the  point  of  distribution  to  the 
Eastern  markets,  via  the  lakes,  marks  a  new  era  in  the  cattle  trade  of  the  United 
Stares,  and  may  result  in  making  Superior  a  great  cattle  market. 

One  of  the  strongest  points  in  favor  of  the  route  through  Superior  and  eastward, 
via  the  lakes,  is  that  this  route  is  north  of  the  line  of  pleuro-pneumonia ;  that  cattle 
are  kept  free  from  contamination  with  inflated  animals  from  the  South  and  South- 
west and  landed  in  the  Eastern  cities  and  in  England  in  perfectly  healthy  condition. 
Many  Western  stockmen  are  proposing  to  establish  yards  nere,  and  the  handling  and 
shipment  of  live  cattle  at  Superior  promises  to  grow  to  large  proportions  in  the  next 
year  or  two. 

Since  my  last  report  the  new  town  of  West  Superior  has  sprung  into  existence.  Its 
plat  adjoins  that  of  the  original  town  of  Superior,  although  between  2  and  3  miles 
intervene  between  the  business  centers  of  each.  The  first  building  was  erected  in 
August  last,  and  to-day  there  is  a  brisk  town  there,  with  a  population  of  not  lees  than 
600.  The  place  fronts  on  Superior  Harbor,  immediately  north  of  Superior,  and  on 
Saint  Louis  Bay,  west  of  Connor's  Point.  It  bids  fair  to  become  a  leading  railroad 
and  shipping  point. 

The  railroad  bridge  constructed  across  the  Saint  Louis  River  the  past  winter  starts 
from  the  Wisconsin  shore  at  West  Supesior.  ^ 

Several  coal  companies  bave  secured  frontages  on  the  harbor  at  Superior  and  West 
Superior,  and  propose  to  build  coal  docks  this  year.  On  Detroit  Pier,  at  Superior, 
midway  between  the  Northern  Pacific  Railway  Company's  dock  and  Quebec  Pier,  a 
dock  is  to  be  built  this  year  for  handling  coal  and  cattle.  An  approach  to  this  dock 
has  Just  been  contracted  for  at  a  cost  of  $3,000. 

A  fiourinff  mill  of  200  barrels  per  day  capacity  has  just  been  erected  on  the  Bay  of 
Superior,  at  Connor's  Point. 

There  are  now  two  important  railway  lines  completed  at  Superior,  the  Northern 
Pacific^  and  the  Chicago.  Saint  Paul.  Minneapolis  and  Omaha.  The  Saint  Paul.  Min- 
neapolis and  Manitoba,  it  is  expected,  will  soon  build  its  projected  Saint  Cloud  line 
from  Hinckley  to  Superior,  and  the  Chicago,  Milwaukee  and  Saint  Paul  Railway  sys- 
tem will  reach  Superior  from  Chippewa  Falls  before  the  close  of  the  year,  through  the 
medium  of  the  Superior.  Hay  ward  and  Southern  Railway. 

Altogether  the  outlook  for  a  great  i>usiness  at  the  harbor  of  Superior  was  never 
brighter.    It  is  to  be  hoped  that  the  next  Confess  will  make  a  liberal  appropriation 
for  its  improvement.    It  is  the  harbor  and  shipping  point  not  only  for  Wisconsin  and 
Minne8ota,*but  also  for  Nebraska,  Dakota,  Colorado,  Wyoming,  and  Montana. 
Very  respectfrilly, 

Jambs  Bardok. 

M%}.  Cha8.  J.  Allen.  « 

Z7.  S,  Engineer, 
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IMPROVEMENT  OF  HARBOR  AT  GRAND  MARAIS,  MINNESOTA. 

The  project  for  the  improvement  of  this  harbor,  adopted  in  1879  and 
continued  since  that  time,  provided  for  a  breakwater  and  tbr  dredging 
within  tiie  area  bounded  by  Mayhew's  Point  and  the  inner  sbore  line 
to  afford  anchorage  for  vesseis  drawing  16  feet.  The  breakwater,  350 
feet  in  length,  jutting  out  frotn  the  westerly  end  of  Mayhew's  Point, 
was  completed  in  1883.  Should  it  become  necessary  to  enlarge  the  area 
of  shelter,  such  enlargement  can  be  effected  by  extending  the  break- 
water westerly  pr  by  constructing  a  branch  from  its  westerly  end  to  ex- 
tend into  the  bay  in  a  direction  a  little  west  of  north. 

The  work  during  the  past  fiscal  year  for  the  improvement  of  this  har- 
bor consisted  in  dredging  and  in  slight  repairs  to  the  breakwater.  The 
latter  consisted  in  refilling  some  of  the  crib-pockets  with  stone  and  a 
small  proportion  of  brush,  and  in  fiM^ing  the  seaward  side  of  the  break- 
water with  6-inch  plank  drift-bolted  on  vertically  to  protect  the  struc- 
ture against  grinding  action  of  ice.  In  the  repairs,  made  by  hired  labor 
and  purchase  of  materials  in  open  market,  there  were  consumed — 

Rock-fining,  oordsof 21,615 

Drift-bolts,  poands 4,800 

Lumber,  feet,  B.  M 11,738 

Under  the  appropriation  by^  act  of  Oongress  approved  July  5, 1884,  a 
contract  for  dredging  was  entered  into  September  19, 1884,  with  Wil- 
liams &  Upham,  of  Duluth,  Minn.  The  work  of  dredging  commenced 
in  September,  and  was  finished  in  November,  1884.  Total  quantity  of 
material  excavated  and  removed,  31,625  cubic  yards. 

Before  the  work  of  improvement  commenced  there  was  but  a  narrow 
space  under  the  lee  of  Mayhew's  Point  for  vessels  of  10  feet  depth  seek- 
ing refuge  during  storms.  There  is  now  a  sheltered  area  behind  the 
point  and  breakwater  of  about  eight  acres,  with  depth  of  16  feet.  Dur- 
ing the  season  of  1884  numbers  of  vessels  made  the  harbor,  and  it  is  re- 
ported that  on  one  occasion  eleven  vessels  of  various  sizes  occupied  the 
harbor  in  order  to  ride  out  a  storm. 

The  harbor  area  should  be  largely  increased  by  dredging.  •  This  is  the 
only  harbor  of  refuge  on  the  north  shore  of  Lake  Superior. 

Amount  expended  since  adoption  of  the  original  (which  is  the  present) 

project  to  June  30,  1886 f67,506  13 

Eramated  cost  of  the  original  project 139,669  40 

The  sum  of  $40,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June30,'1887,  in  dredging  and  in  maintenance  of  the  breakwater. 

The  balance  of  funds  available  from  appropriations  to  date  will  be  ap- 
plied to  maintenance  of  the  breakwater  and  contingencies. 

Mr.  Bandell  Hunt,  inspector  of  work  during  the  season  of  1884,  is  en- 
titled to  credit  for  intelligent  management  of  the  dredging. 

This  work  is  in  the  collection  district  of  Dalnth.  Dalath,  Minn.,  is  the  nearest 
port  of  entry,  at  which  place  the  reyenne  collected  daring  the  year  ending  Decemher 
31,  1884,  amounted  to  |4,125.63. 

ABSTRACT    OV    APPJROPBIATIONS  MADE  VOR  IMPROVING  HARBOR  AT  ORAIO)  MARAIS, 

GOOK  COUNTY,  MINNB80TA. 

By  act  approved  March  3,  1679 « |10,000 

By  act  approved  Jnue  14.  1880.. 10,000 

By  act  approved  March  3,  1881 20,000 

By  act  passed  Anff nst  2,  1882 ^ 20,000 

By  act  approved  Jnly  5,  1884 10,000 

Total 70,000 


Ca$^ 
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VREIOHT  BBGEIYED  AMD  SHIPPED. 

Freiffbt  reoeived :  Value. 

»)4,982  pounds  of  general  merchandiM $22,840  37 

Freight  shipped : 

785  pounds  of  for •. , 3,907  61 

40,902  pounds  of  fresh  fish 1,227  06 

17, 190  pounds  of  salt  fish 648  72 

1,400  pounds  of  sundries 1,575  00 


LBTTBR  or  MR.  T.  W.  MATHEW. 

Grand  Marais,  Mink.,  Marok  25, 1885. 

Sir:  herewith  please  find  inclosed  report  of  commeroial  statlBtics  of  Grand  Marai» 
Harbor  for  the  year  1884.  In  connection  with  the  above  report,  I  would  sav  that  an 
early  construction  of  the  Grand  Marais  and  Yermillion  Railroad  is  contemplated.  I 
have  reason  to  expect  that  the  work  will  be  commenced  early  this  sprln:]^.  The  line  of 
the  projected  road  will  run  from  Grand  Marais,  through  the  iron  deposits,  to  Yermil- 
lion, and  ^so  a  branch  road,  to  accommodate  the  gold  and  silver  locations,  will  proba-  ' 
bly  be  constructed,  running  northeast  to  the  boundary  line.  All  of  the  land  contain- 
ing mineral  deposits  has  oeen  purchased  by  capitalists,  who  propose  commencing 
operations  as  soon  as  the  lake  navigation  opens.  The  general  indications  seem  to 
predict  increased  business,  and  a  rapid  development  of  the  mineral  resources  of  tho 
county. 


Yours,  very  respectfully, 
MiJ*  Chab.  J.  Allen,  U.  S.  A. 


T.  W.  Mathbw. 


G  G4- 


pbeuminasy  examination  of  big  stone  lake  and  lake  tbay* 
erse,  minnesota,  with  a  yiew  to  connecting  them. 

Engineeb  Offioe,  United  States  Abmy, 

Saint  Pauly  Minn.y  October  20, 1884. 

Oenesal:  I  haYe  the  honor  t&  sabmit  the  followiDg  report  of  a  pre- 
liminary examination  of  Big  Stone  Lake  and  Lake  Traverse,  Minne- 
sota, made  in  compliance  with  the  requirements  of  section  9,  river  and 
harbor  act  of  Congress,  approved  July  5, 1884. 

Big  Stone  Lake  is  about  25  miles  long  and  firom  one-half  a  mile  to  1 
mile  in  width,  being,  in  fact,  an  enlargement  of  the  channel  of  the 
Minnesota  Biver  and  near  the  sources  of  that  stream.  It  is  separated 
from  Lake  Traverse  by  a  strip  of  land  about  5  miles  in  width.  The 
difference  in  elevation,  at  low  water,  between  the  lakes,  as  ascertained 
by  the  survey  of  1873,  is  7.2  feet,  Lake  Traverse  being  at  the  higher 
elevation.  During  times  of  extraordinarily  high  water  small  boats  have 
passed  from  one  lake  to  the  other. 

Lake  Traverse  is  part  lake  and  part  marshy  is  about  30  miles  long, 
and  from  1  mile  to  4  miles  broad.  This  lake  is  at  the  head  of  the  Bois 
de  Sioux,  a  stream  uniting  with  the  Otter  Tail  Biver  at  Breckenridge^ 
the  two  forming  the  Bed  Biver  of  the  North.  The  distance  by  river 
from  I/ake  Traverse  to  Breckenridge  is  about  90  miles ;  from  Brecken- 
ridge  to  McGauley ville,  the  head  of  navigation  on  the  Bed  Biver,  the 
.distance  by  river  is  about  25  miles.  At  extreme  low  water  there  is  na 
discharge  from  Lake  Traverse,  the  bed  for  many  miles  below  it  consist- 
ing of  a  series  of  pools  separated  by  mud-bars«  Between  Brecken- 
ridge and  McGauley  ville  portions  of  the  river  are  much  obstructed  by 
snagSy  bowlders,  mud-bars,  and,  in  many  places,  rapids. 
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The  Mmnesota  Biver  below  Big  Stone  Lake,  tiDtil  joined  by  the 
waters  of  the  Pomme  de  Terre  and  Chippewa  rivers,  is  a  small  creek, 
varying  in  width  from  15  feet  to  125  feet*  The  volume  of  discharge  at 
low  water  is  small,  and  the  bed  has  been  known  several  times  to  be 
perfectly  dry  in  places.  It  is,  however,  subject  to  heavy  floods  in  spring, 
a  rise  of  17  feet  not  being  unusual,  the  duration  of  the  flood  seldom 
exceeding  two  weeks.  The  distance  from  Big  Stone  Lake  to  the  Yel- 
low Medicine  Biver,  one  of  the  tributaries  of  the  Minnesota  below  the 
lake,  is  about  95  miles,  the  fall  in  that  distance  being  about  118  feet. 
The  river  below  Yellow  Medicine  is  navigable  or  not,  according  to  the 
stage  of  water.  So  far  as  can  be  learned  there  is  no  attempt  at  present 
to  navigate  this  portion  of  the  river. 

The  following  are  the  statistics  of  the  region  tributary  to  the  two 
lakes,  as  far  as  coald  be  ascertained  by  Assistant  Davenport,  who  was 
directed  to  make  the  examination : 

Popnlation : 

Ortonville 1,600 

Big  Stone 1,000 

Brown's  Valley &00 

Territory  immediately  tributary  to  Big  Stone  Lake  and  LakeTrayerse....  7,500 

Territory  tributary  to  Big  Stone  Lake  and  Lake  Traverse,  1,252,000  acres,  three- 
fonrths  of  whioh  is  claimed  to  be  ^odd  wheat  land,  capable  of  producing  twenty 
bushels  of  wheat  per  acre ;  the  remaining  one-fourth,  meadow  land.  It  is  Mtimated 
that  one-eighth  of  this  area  is  now  under  cultivation. 

Fr^ht  reoeipii  and  ihipmenU. 

VRBIOHT  RBCEIVKD. 

Ortonville,  freight  received,  one  year pounds..  68,418,816 

Brown's  Valley,  freight  received,  one  year do....  16,662,660 

8HIPMBMT8. 

Merchandise : 

Ortonville,  one  year I pounds..  23,679,500 

Brown's  Valley,  one  year ^ do 5,496,115 

Wheat: 

OrtonviUe,  one  year bushels..        750,000 

Brown's  Valley,  one  year do....        700,000 

Assistant  Davenport  experienced  difficulty  in  procuring  statistical 
information  from  parties  who  were  in  positions  to  enable  them  to  give  it^ 
notwithstanding  that  they  expressed  great  interest  in  the  improvement 
under  consideration  and  had  promised  him  such  information. 

A  communication  was  received  this  morning  from  citizens  of  Big 
Stone,  a  copy  of  which  is  herewith,  stating  the  advantages  that  would 
accrue  to  that  locality  were  the  lakes  connected  with  the  Bed  Biver  of 
the  North,  amongst  which  was  an  estimated  possible  saving  annually 
to  the  wheat  producers  alone  of  $120,000. 

The  Fargo  and  Southern  Bailway,  said  to  be  a  part  of  the  Chicago, 
Milwaukee  and  Saint  Paul  Bailway  system,  crosses  the  Bois  de  Sioux 
near  the  northern  end  of  Lake  Traverse. 

A  branch  of  the  Chicago,  Milwaukee  and  Saint  Paul  Bailway  passes 
through  Ortonville  at  the  southerly  end  of  Big  Stone  Lake,  and  a 
branch  of  the  Saint  Paul,  Minneapolis  and  Manitoba  Bailway  runs  to 
Brown's  Valley  between  the  two  lakes. 

To  return  to  the  act  of  Congress  ordering  the  examination:  It  re- 
quires an  examination  of  ^^Big  Stone  Lake  and  Lake  Traverse,  with  a 
view  to  connecting  them."  Nothing  is  said  in  the  act  about  any  fu^ 
ther  improvement  upon  or  connection  with  the  lakea.    The  connection 
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between  the  lakes  would  have  to  be  by  means  of  a  canal  and  lock,  and 
^th  proper  lake  approaches,  &c.,  constracted  at  great  expense,  proba- 
bly, inclading  damages,  9400,000.  The  connection  might  result  in  se- 
curing competition  between  two  railroads.  But  the  improvement  of  the 
Minnesota  Biver  from  the  outlet  of  Big  Stone  Lake  to  its  junction 
with  the  Mississippi  would  be  necessary  for  the  products  of  the  country 
nnder  consideration  to  reach  their  markets  independently  of  railroads; 
and  the  improvement  of  the  Bois  de  Sioux  and  Red  River  to  Brecken- 
ridge,  at  heavy  cost,  so  as  to  afford  egress  from  the  lakes  in  that  direc- 
tion, would,  it  seems  to  me,  be  simply  bringing  the  products  to  the  same 
railroads  that  now  tap  the  country  adjoining  the  lakes.  (Please  see 
tracing*  herewith.) 
Section  9  of  the  act  of  Congress  approved  July  5,  1884,  provides — 

That  no  snrvev  shall  be  made  of  any  harbors  or  rivers  until  the  Chief  of  Engineers 
shall  have  directed  a  preliminary  examination  of  the  same  by  tht^  local  engineer  in 
charge  of  the  dlRtrict,  or  an  engineer  detailed  for  the  purpose;  and  such  local  or  de- 
tailed engineer  shall  report  to  said  Chief  of  Engineers  wliether,  in  his  opinion,  said 
river  or  harbor  is  worthy  of  improvement,  &c. 

It  does  not  appear  to  me  that  the  advantage  to  the  public  consequent 
opon  connecting  Big  Stone  Lake  and  Lake  Traverse  would  be  by  any 
means  proportional  to  the  expense  involved  in  making  and  maintaining 
the  connection,  and  I  am,  therefore,  decidedly  of  opinion  that  the  work 
or  improvement  proposed  should  not  be  classed  with  improvements 
worthy  of  being  undertaken  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

Ghas  J.  Allen, 
Major  of  Engineers. 
Brig.  Gen.  John  Nevittgn, 

Chief  of  Engineers^  U.  S.  A. 


COMMUNICATION  OF  CITIZENS  OF  BIG  STONE  CITT,  DAKOTA. 

We,  the  undersigned  committee  appointed  to  ascertain  and  report  to  the  citizens 
of  Big  Stone  City,  Grant  County,  Dakota,  statistics  and  estimates  of  the  territory 
tributary  to  Big  Stone  Lake  from  Grant  County  and  Roberta  County,  in  the  Territory 
of  Dakota,  and  the  advantages  accruing  to  said  Territory,  in  the  event  of  navigation 
being  opened  from  Big  8tone  Lake  to  the  Red  River,  would  respectfully  submit  the 
following : 

That  the  farming  land  tributary  to  the  west  side  of  Big  8tone  Lake,  which  would 
inclade  a  strip  of  land  50  miles  long  and  20  miles  wide,  to  wit,  between  the  lake  and 
the  Dacotah  Hills,  has  at  present  a  population  of  8,000,  and  takes  in  the  towns  of 
Big  Stone  City,  Geneva,  and  Travare,  on  the  lake,  and  Milbank  and  Wilmot,  within 
10  rniles  of  the  lake. 

The  above-mentioned  area  comprises  640,000  acres  of  good  tillable  land,  about  one- 
half  of  which  is  at  present  under  cultivation.  Estimating  200,000  acres  sown  to 
wheat  at  an  average  of  20  bushels  to  the  acre,  we  would  have  4,000,000  bushels  of 
wheat,  which  would  all  be  marketed  on  said  lake  in  case  wheat  could  be  shipped  to 
advantage  north. 

If  the  farmers  in  said  territory  could  realize  a  saving  of  say  3  cents  per  bushel  in 
freight  by  reason  of  the  water  transportation  referred  to,  it  would  be  a  saving,  or 
actual  profit,  to  them  of  $120,000  per  year  on  wheat  alone. 

And  supposing  the  profits  on  all  other  products  rained  in  said  area  to  be  equal  to 
one-quarter  of  that  amount,  there  would  be  a  saving  of  $30,000  more,  making  a  total 
saving  on  agricultural  products  of  $150,000  in  one  year.  ,-j 

At  present  we  have  at  the  foot  of  the  lake  water-power  "  roller  mills"  with  a  ca- 
Xwcity  of  250  to  300  barrels  per  day,  and  we  believe  that  there  is  farther  power  that 
iriU  be  developed  for  mills  and  luanufactories,  the  products  of  which  would  be  shipped 
by  way  of  the  lake  north  at  a  like  saving. 

•Omitted. 
123  SNG 
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We  wo  aid  submit  that  with  the  advantage  of  such  a  water-ronte  the  saving  to 
the  fanning  comnianity  in  the  aljove-mentioned  area  on  their  products  alone  would 
In  one  year  amount  to  as  much  as  the  cost  of  opening  up  the  same. 

If  such  a  vast  array  of  figures  is  necessary  to  indicate  the  present  wealth  of  the  region 
immediately  tributary  to  the  water-way,  what  will  it  not  be  in  a  short  time,  as  it  in- 
-creases  from  year  to  year  in  population  t 

The  project  of  opening  up  this  water-way  from  Big  Stone  Lake  to  the  Red  River 
«eems  to  vour  committee  so  feasible  and  ultimatelv  necessarv  that  it  would  be  almost 
impossible  toestimate  fully  the  advantages  and  benefits  to  the  country  adjaceitt  thereto. 
And  our  committee  would  urge  the  keeping  of  the  project  and  its  advantages  be- 
fore our  legislature  and  the  Congress  of  the  United  States  through  the  proper  offi- 
<$ial8  at  all  times. 

Henry  Neill, 
R.  W.  Morris, 
E.  M.  Ben'nett, 
Jackson  Buhler, 
d.  w.  p^ountain, 
H.  J.  McGiVEN, 
R.  W.  Resskguirb, 

Committee, 
Big  Stone  City,  Grant  County,  Dakota,  October  8,  1884. 


GG5. 


preliminary  examination  of  agate  and  burlington  bays, 

minnesota. 

Engineer  Office,  United  States  Army, 

Saint  Pavl,  Minn.,  October  8,  1884. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a  pre- 
liminary examination  made  in  September  ]a«t  at  "Agate  and  Burling- 
ton bays,"  Minnesota,  in  accordance  with  the  requirements  of  section  9 
of  the  river  and  harbor  act  of  Congress,  approved  July  5,  1884. 

Agate  and  Burlington  bays  are  on  the  north  shore  of  Lake  Superior 
and  distant  from  Duluth  about  27  miles.  The  bays  are  separated  from 
each  other  by  a  headland,  Burlington  Bay  being  the  more  easterly  of 
the  two.  The  locality  is  now  known  as  Two  Harbors.  Agate  Bay  is 
3,600  feet  wide  at  its  entrance,  and  extends  into  the  shore  about  2,100 
feet;  Burlington  Bay  is  5,400  feet  wide, extending  into  the  shore  about 
2,800  feet.  Both  bays  are  generally  deep,  the  depths  of  water  ranging 
from  10  feet  to  60  feet,  the  greatest  depths  being  at  the  entrances.  The 
bays  are  open  to  the  south  and  more  or  less  exposed  to  waves  from  the 
southwest,  southeast,  and  east  also. 

The  following  extract  from  the  report  of  Assistant  J.  B.  Parkinson 
shows  the  present  commerce  of  the  place  (Two  Harbors),  and  also  gives 
an  idea  of  its  prospective  commerce: 

• 

From  opening  of  navigation  to  September  1,  1884,  merchandise,  5,800  tons ;  Au- 
gust 19  (lirst  shipment)  to  September  18,  iron  ore,  21,933  tons ;  from  opening  of  navi- 
gation to  August  19,  lower  lake  steamers,  8;  from  opening  of  navigation  to  Augnst 
19,  Duluth  steamers,  2  daily ;  from  opening  of  navigation  to  August  19,  numeroofl 
north-shore  boats;  from  August  19  to  Stt])t<5mber  18,  73  vessels  of  all  kinds. 

The  Duluth  and  Iron  Range  Railroad  was  only  opened  for  business  August  11,  so 
that  only  a  very  partial  showing  as  to  the  probable  Ijusiness  for  next  season  is  given 
by  the  foregoing  figures.  The  railroad  company  have  bftilt  an  ore  dock  600  feet  by 
32  feet  and  have  the  ])iling  and  foundation  in  place  for  another  dock  of  the  same  size 
as  the  first  and  parallel  to  it,  forming  a  slip  125  wide  between  them.  They  have 
also  built  a  double  merchandise  dock,  each  side  being  50  feet  wide  with  a  slip  100 
feet  in  width  between  them.  The  length  of  this  dock  is  abont  400  feet.  The  rail- 
road company  are  said  to  own  between  400  and  500  cars  and  expect  to  do  a  large 
business  the  coming  season. 
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I  would  add  to  the  foregoing  statistics  obtained  by  Assistant  Parkin- 
son in  September  last  that,  with  the  exception  of  the  partlj' finished 
harbor  at  Grand  Marais,  Minn.,  about  110  miles  from  Duhith,  there  is 
DO  harbor  on  the  north  shore  of  Lake  Superior  between  Duluth  and 
Canada  where  vessels  can  seek  shelter  wlien  storms  threaten,  so  that  an 
improvement  at  Agate  and  Burlington  bays  would  add  to  the  safety  of 
north -shore  vessels. 

In  view  of  the  present  and  prospective  commerce  of  Agate  and  Bur- 
lington bays,  I  am  of  ox)inion  that  they  are  worthy  of  improvement. 
Very  respectfully-,  your  obedient  servant, 

Chas.  J.  Allen, 
Major  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  IS.  A. 


survey  of  agate  and  burlington  bays,  minnesota. 

Engineer  Office,  United  States  Army, 

Saint  Paul^  Minn,,  January  5,  1885. 

General  :  I  have  the  honor  to  submit  the  following  report  of  a 
survey  in  detail  of  Agate  and  Burlington  bays,  Minnesota,  made  in 
accordance,  with  the  provisions  of  section  9  of  the  river  and  harbor 
act  of  Congress  approved  July  5,  1884 : 

Agate  Bay  is  on  the  north  shore  of  Lake  Superior,  and  distant  from 
Daluth  about  27  miles.  Burlington  Bay  is  immediately  east  of  Agate 
Bay.    The  locality  is  known  as  Two  Harbors. 

By  reference  to  the  map*  herewith,  it  will  be  seen  that  the  lengths  of 
the  bays  are  great  as  compared  with  t\ieir  widths,  and  that  the  depths 
of  water  increase  very  rapidly  from  the  shore,  reaching  40  and  50  feet 
at  short  distances  from  shore. 

Agate  Bay  is  exposed  to  storms  from  the  southwest,  south,  and  south- 
east, the  "  fetch"  or  sweep  of  sea  not  exceeding  30  miles,  however.  The 
seas  from  the  southwest  are  the  most  dreaded. 

Burlington  Bay  is  exposed  to  the  south,  southeast,  and  east  waves, 
from  the  last-nanied  direction  having  a  sweep  of  about  40  miles. 

The  length  of  Lake  Superior  from  northeast  to  southwest  is  about 
320  miles,  so  that  northeast  storms  are  the  most  dreaded  at  the  head 
of  the  lake.  The  A]>ostle  Islands,  off  the  southerly  shore  of  the  lake 
and  about  50  miles  eastwardly  from  Duluth,  serve  to  break  the  force  of 
easterly  storms  experienced  at  Agate  and  Burlington  bays. 

Within  the  last  eighteen  months  the  Duluth  and  Iron  Kange  Eailroad 
has  been  built  from  Agate  Bay  to  the  Vermillion  iron  mines,  a  distance 
of  65  miles,  and  an  extensive  ore  dock  and  a  merchandise  dock  have 
been  built  by  the  railroad  and  mining  companies.  During  the  past 
season  more  than  00,000  tons  of  iron  ore  were  shipped,  and  it  is  claimed 
that  300,000  tons  will  be  shipped  next  season.  Twenty  thousand  tons 
of  miscellaneous  freight  are  rei)orted  as  received  and  shipped  in  1884, 
and  876  arrivals  and  departure  of  vessels,  large  and  small,  tugs  in- 
cluded, are  reported  for  1884.  It  is  understood  that  the  railroad  is  to 
be  eventually  extended  from  Agate  Bay  to  Duluth. 

Agate  Bay  particularly  needs  protection  against  southwest  storms. 
As  it  now  is,  vessels,  during  such  storms,  have  to  change  anchorage 
from  this  bay  to  Burlington  Bay. 

^Omitted;  printed  in  House  Ex.  Doc.  No.  94,  Forty-eighth  Oougress,  second  session. 
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The  detailed  survey  made  411  December  last,  resulted  in  some  disap- 
pointment. It  had  been  asserted  and  believed  that  a  close  survey  would 
develop  locations  on  the  west  side  of  Agate  Bay  that  would  admit  of 
the  construction  of  a  breakwater  of  sufficient  length  to  aiibrd  protect 
tion  to  the  west  half  of  the  harbor  against  southwest  storms.  To  ob- 
tain even  partial  protection  by  a  breakwater  on  the  west  side  of  the  bay 
near  the  point,  as  shown  by  the  lines  A  A  or  B  6,  a  breakwater  would 
have  to  be  extended  out  into  40  feet  depth  of  water,  a  serious  and  ex- 
pensive undertaking  for  a  small  amount  of  pri  tection.  A  breakwater 
"  on  the  line  C  C,  extending  into  30  feet  of  water,  would  largely  protect 
the  ore  docks,  excepting  against  the  south,  but  it  would  be  expensive, 
and  even  if  dredging  were  done  behind  it  to  afford  16  feet  depth  of  water 
up  to  the  shore,  the  anchorage  area  obtained  would  be  small,  in  addi- 
tion to  which  it  would  probably  be  too  close  to  the  docks  and  front  of 
the  railroad  company. 

On  the  easterly  side  of  the  bay  a  breakwater  could  be  constructed  at 
D  D  with  a  branch,  E  E,  extending  into  28  feet  of  water,  so  as  to  af- 
ford anchorage  area  of  about  10  acres  protected  against  the  southwesty 
south,  and  east,  although  it  \^ould  not  afford  any  protection  whatever 
to  the  ore  docks,  and  the  branch  E  E  would  probably  render  it  neces- 
sary for  vessels  approaching  or  leaving  the  merchandise  dock  to  move 
in  somewhat  different  courses  from  those  they  now  take,  though  that 
strikes  me  as  a  small  matter.  The  bottom  of  the  bay,  wher^  the  depths 
exceed  20  feet,  is  reported  as  mostly  of  clay.  Bowlders  and  rock  are 
found  on  the  east  side  of  the  bay.  The  estimated  first  cost  of  a  break- 
water, D  D,  E  E,  is  placed  at  $135,000,  and  of  the  dredging  between  it 
and  the  shore,  which  dredging  should  be  regarded  as  something  not  to 
be  done  until  after  construction  of  the  breakwater,  $25,000. 

Turning  now  to  Burlington  Bay  we  find  that  a  breakwater  at  F  F,  O 
G,  extending  into  28  feet  of  water,  will  afford  an  area  of  about  15  acres 
sheltered  from  the  southwest  around  to  the  northeast. 

This  point  is  much  more  exposed  to  the  east  and  northeast  storms  than 
is  Agate  Bay,  A  submerged  reef  was  found,  during  the  survey,  at  H  H  ; 
a  breakwater  upon  this  reef,  of  about  400  feet  length,  was  suggested, 
but  was  not  further  considered  on  account  of  the  expense  and  difficulty  of 
maintaining  a  structure  in  a  position  so  exposed  to  the  northeast  storms 
and  the  small  additional  benefit  that  could  be  derived  from  it.  An  ad- 
ditional breakwater  on  the  line  K  K  was  also  suggested  to  provide  a 
small  anchorage  area  protected  against  south  winds,  but  it  is  not  at 
present  considered. 

The  estimated  first  cost  of  a  breakwater,  F  F,  G  G,  in  Burlington 
Bay,  is  placed  at  $160,000,  and  that  of  dredging  between  breakwater 
and  shore,  and  which  should  not  be  done  until  after  construction  of  the 
breakwater,  $50,000. 

The  commeice  of  Burlington  Bay  is  entirely  prospective.  The  area 
at  M  M  is  part  marsh,  part  clayey  bank,  so  that  a  basin  with  slips  can 
be  constructed  here  by  private  enterprise.  Borings  made  under  the  au- 
spices of  the  railroad  company  showed  clay  and  other  material  capable 
of  being  dredged  to  depths  of  18  feet  below  the  low-water  ])lane  ot*  the 
lake.  It  is  understood  that  development  of  this  particular  locality  was 
contemplated  by  the  railroad  and  other  interests  and  that  they  still 
keep  in  view  its  development.  A  breakwater  at  present,  however, 
would  only  be  of  value  as  forming  a  harbor  of  refuge,  there  being  no 
harbor  of  that  character  on  the  north  shore  of  Lake  Superior  within  the 
United  States  possessions,  the  partly  finished  harbor  of  Grand  Maraia 
excepted. 
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ESTIMATES. 

For  Agtkte  Bay : 

1,200  Jinear  feet  of  breakwater |i:%,009 

Dredging 25,00© 

160,000 

For  BiirlingtoD  Bay: 

1,100  linear  feet  of  breakwater 160,000 

Dredging 50,000 

210,000 

Aggregate  for  the  two  bays 370, 000 

In  addition  to  statistics  of  present  and  prospective  commerce  of  the 
bays,  as  already  given,  reference  is  made  to  those  appended  to  the  re- 
port herewith  of  Mr.  Kandell  Hnnt,  assistant  engineer,  to  whom  and 
to  Assistant  H.  N.  Elmer  I  am  indebted  for  valuable  services  in  making 
the  survey. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U»  8.  A. 


report  of  mr.  randrll  hunt,  assistant  knoineer. 

Engineer  Office,  United  States  Army, 

ikiint  Paulf  Minn,,  December  31,  1884. 

Sir  :  I  have  the  houor  to  submit  the  following  report  on  the  survey  and  ezaminatioa. 
of  Agate  and  Burlington  bays : 

In  accordance  with  your  instructions,  I  left  Saint  Paul  for  Agate  Bay  December  5, 
arriving  at  the  latter  place  on  the  7th. 

My  party  commenced  work  immediately,  making  a  stadia  survey  of  the  coast  lin» 
And  taking  soundings.  Work  was  uninterrupted,  though  most  of  the  time  the  cold* 
wa«  severe.  On  the  17th  instant  I  had  completed  the  tieid  work  and  departed  for 
Saint  Paul. 

Borings  were  made  in  three  different  places,  as  shown  on  the  map. 

Boring  No.  1  was  in  the  bed  of  a  smaU  creek,  and  was  carried  to  a  depth  of  17  feel 
below  the  lake  level,  showing  a  tough  yellow  clay  throughout. 

No.  2  was  carried  to  a  depth  of  17  feet  from  the  surface  of  the  ground,  or  just  t<^ 
tbe  lake  level,  when,  the  drill  becoming  worn  out,  it  was  stopped.  The  character 
of  this  boring  was  the  same  as  No.  1,  excepting  a  large  number  of -bowlders,  mostly 
of  small  size. 

B<iring  No.  3  w<is  started  in  three  different  spots  within  a  radius  of  15  feet,  and 
bowlders  were  encountered  in  each  place  within  6  feet  of  the  surface,  and  my  drill 
not  being  suitable  to  get  through  them,  further  boring  was  abandoned.  The  Dnluth 
and  Iron  Range  Railroad,  under  the  direction  of  Mr.  R.  H.  Lee,  the  chief  engineer,  had 
previously*  made  borings  to  a  depth  of  18  feet  beh)w  the  lake  level  at  the  sites  of  the 
ore  and  merchandise  docks  in  Agate  Bay,  and  in  the  low  area  on  the  west  side  of  Bur- 
lington Bay.  The  characttir  of  all  was  tbe  sauie,  a  yellow  clay  interspersed  with  occa- 
sional bowlders. 

Agate  Bay  is  the  harbor  through  which  all  commerce  for  the  newly  developing 
country  siliiuted  to  the  north  of  it  finds  entrance  and  exit.  The  completion  of  the 
Dnluth  and  Iron  Range  Railroad  to  the  Vermillion  iron  mines,  a  distance  of  <)5  miles, 
and  the  conatniction  of  docks  in  the  bay  will  tend  to  increase  the  amounr  of  commerce 
rapidly.  1  append  a  statement  of  the  shipping  improvements  and  commercial  statis- 
tics as  kindly  furnished  me  by  Mr.  A.  H.  Yiele,  auditor  oi  the  Dnluth  and  Inm  Range 
Railroad. 

Agate  Bay  is  remarkably  deep.  The  bottom,  excepting  off  and  close  to  the  rocky 
points,  consista  of  yellow  clay,  with  a  number  of  bowldere. 

It  is  almost  completely  exposed  to  storms  from  the  sonthwest,  south,  and  south- 
east, and  to  a  small  extent  from  the  northeast. 

Mr.  £.  B.  Brace,  of  the  United  States  signal  office  at  Dnluth,  has  furnished  me  with 
a  table  showing  the  prevailing  winds  at  that  poiirt  for  several  years  back.  These 
reanlts  may  be  applied  to  the  locality  of  Agate  and  Burlington  bays  without  any- 
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danger  of  being  much  out  of  the  way,  probably  making  a  small  allowance  for  the  in- 
creased velocity  of  those  winds  which  come  from  the  southern  quarters,  due  to  the 
stretch  of  lake 

From  this  table  it  appears  at  a  glacce  that  the  southwest  and  northeast  storms  are 
the  prevailing  ones.    In  addition  to  this  Mr.  Brace  has  informed  me  by  letter — 

**  That  we  consider  a  dangerous  wind  from  any  direetitm  to  bo  one  of  25  miles  or 
over.  I  have  eaicfnlly  exaniined  my  ncoids  irvin  lh75  to  date,  and  cannot  find  a 
single  instance  where  a  southeast  wind  has  reachid  that  velocity.  We  occasionally 
have  southeast  winds,  but  it  is  not  a  quarter  from  which  we  expect  storms." 

Lake  captains  and  others  interested  are  all  agreed  that  Agate  Bay  needs  most  pro- 
tection from  southwest  winds  ;  that  southeast  storms  are  rare,  and  that  the  waves  of 
a  continuous  northeast  storm  cause  more  or  less  *'dead  swell"  throughout  the  bay. 

It  is  my  opinion  that  the  only  practical  method,  within  a  reasonable  tinancial  limit, 
for  making  Agate  Bay  a  place  of  shelter  for  vessels  is  in  the  construction  of  break- 
waters extending  eastward  and  westward  from  either  side,  and  trit/ttn  a  distance  of 
about  400  feet  to  the  north  of  each  out*  r  point. 

The  breakwater  on  the  west  side  will  have  to  extend  out  to  the  40-foot  contour; 
that  on  the  east  side  may  stop  in  25  feet  depth.  With  these  breakwaters,  partial  pro- 
tection will  be  afforded  irom  all  but  due-south  storms,  and  vessels  will  have  to  change 
anchorage  from  one  side  to  the  other  of  the  harbor,  according  as  the  storm  may  be 
from  the  southwest  or  southeast.  In  addition  to  these  Itreakwaters,  a  limited  amount 
of  dredging  should  also  be  done  iu  the  northeast  and  northwest  corners  of  the  bay. 

I  believe  any  plan  which  contemplates  the  construction  of  breakwaters  further  in- 
side the  bay,  with  a  view  of  aflbrding  shelter  behind  them,  will  so  contract  the  pro- 
tected area  as  nut  to  be  worthy  of  serious  consideration,  when  the  large  coast  is  taken 
into  account. 

A  breakwater  in  40  feet  of  water  is  a  serious  undertaking,  but  I  do  not  believe  it 
will  be  of  much  material  advantage  to  Agate  Bay  to  construct  the  one  on  the  west 
side  any  shorter,  and  even  this  will  hardly  make  the  sheltered  area  from  the  south- 
west storms  extend  beyond  the  end  of  the  existing  ore  docks. 

Burlington  Bay  is  almost  wholly  sheltered  from  southwest  storms  by  the  rocky 
point  which  separates  it  from  Agate  Bay.  It  is  thoroughly  opentd  and  exposed  to 
southeast  storms  and  to  considerable  extent  to  those  from  the  northeast. 

The  depth  of  water  is  sufilcient  for  vessels  throughout  the  bay  up  to  an  average 
distance  of  400  feet  from  the  shore.  A  submerged  rocky  reef  extends  out  in  a  sout-n- 
erly  direction  some  500  feet  from  the  eastern  point  of  the  bay.  Excepting  this  the 
bottom  consists  of  clay,  with  more  or  less  bowlders  in  different  places. 

This  bay  might  be  improved  in  several  ways,  probably  as  eti'ective  a  method  being 
the  construction  of  a  breakwater  on  top  of  the  rock- reef  above  referred  to,  and  one 
out  from  the  rocky  point  on  the  west  side  of  the  bay,  in  an  easterly  direction,  for  al>ont 
600  feet.  Behind  this  breakwater,  and  up  to  about  100  feet  from  the  shore,  dredging 
should  be  done. 

Complete  shelter  can  be  had  in  Burlington  Bay  under  these  conditions,  and,  if  nec- 
essary, and  commerce  demands,  an  extension  of  the  works  can  be  made,  greatly  en- 
larging the  sheltered  area,  either  by  lengthening  the  breakwaters  or  by  carrying  the 
dredged  portion  over  into  the  swampy  piece  of  ground  shown  on  the  w^est  side  of  the 
bay,  or  by  doing  both. 

No  commerce  seeks  Burlington  Bay  at  present,  though  it  is  used  as  a  harbor  of  refage 
to  some  extent  by  north-shore  coasters. 

Agate  Bay  is  used  for  refuge  from  northeast  storms  occasionally. 

If  either  or  both  bays  are  rendered  safer,  they  would  be  more  generally  sought  for 
this  purpose. 

In  concluding  this  report  I  wish  to  bring  to  your  attention  the  etBcient  aid  ren- 
dered me  in  my  survey  of  the  bays  by  Mr.  iC  N.  Elmer,  and  to  the  courtesies  shown  by 
the  Duluth  and  Iron  Range  Railroad. 

Very  respectfully,  your  obedient  servant, 

Rakdell  Hunt. 

Maj.  Charles  J.  Allen. 


jrTATISTICS    OF    BUSINESS    DONE    AND    SHIPPING    IMPROVEMENTS   AT  TWO    HARBORS, 
AGATE   BAY,    MINNESOTA,    SEASON   OF    lr'84,    MAY   1,  TO   DECEMBER,   23. 

[FuiDished  R.  Hnnt,  esq.,  flssiatant  engineer.] 

Ore  docks  in  process  of  construction  and  exijccted  to  be  com- 
pleted Mav  1,  1885: 

Cost../. 1275,000-300,000 

Storage  capacity ^ gross  tons. .  10, 000 

Shipping  capacity  per  season  of  six  months do 1, 000, 000  1 ,  200, 000 

Merchandise  docks cost..  $50,000 
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1959 


Oreshippedin  1884,  August  18  to  October  28 tons..  62,100 

Ore  to  be  shipped  iu  1885,  May  15  to  November  15 do 300, 000 

Miscellaneous  freight  received  at  and  shipped  from  Two  Harbors 

in  1884 tons..  20,000 

Vessels  arriving  at  and  departing  from  Two  Harbors  during  sea- 
son of  1884 number..  876 

Tonnage  of  same,  mainly  estimated tons . .  365, 000 

Merchandise  and  miscellaneous  freight,  other  than  ore,  received 

and  shipped « estimated  value. .  $300, 000 

The  port  has  been  largely  used  during  the  season  of  1884  by  vessels  in  north-shore 
trade,  and  promises  to  be  still  more  useful  as  a  refuge  in  the  future. 

A.   H.   VlELE, 

Auditor, 


The  foUoiciwg  is  a  copy  of  Ihe  prevaiUvg  id  fid  directions  as  talen  fiom  the  official  records 

at  the  United  States  signal  station^  Duluth,  Minn, 
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PRELIMINARY  EXAMINATION  OF  SAINT  LOUIS  BAY  AND  SAINT  LOUIS 
RIVER,  FROM  CONNOR'S  POINT,  WISCONSIN,  AND  RICE'S  POINT.  MIN- 
NESOTA, TO  FOOT  OF  FIRST  FALLS. 


Engineer  Office  United  States  Army, 

Saint  Paul,  Minn.j  August  28,  1884. 

General  :  Eeferring  to  my  project  of  the  4th  instant,  regarding  a 
preliminary  examination  of  Saint  Louis  Bay  and  Eiver,  "  from  Connor's 
Point,  Wisconsin,  and  Rice's  Point,  Minnesota,  to  foot  of  first  falls,"  as 
provided  for  in  section  9  of  the  river  and  harbor  act  of  Congress  ap- 
proved Jnly  5,  1884,  I  would  respectfully  state  that  during  a  recent 
journey  to  Grand  Marais,  Minn.,  I  was  detained  in  all  two  days  at  Da- 
lath,  waiting  for  boat,  &c.,  during  which  time  I  was  enabled  to  gather 
information  about  the  Saint  Louis  Bay  and  Eiver,  covering  as  much 
m)and  as  I  expected  to  cover  by  the  preliminary  examination  estimated 
for  in  my  letter  of  the  4th. 
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In  order  to  gain  time,  I  beg  leave  to  submit  the  following  as  a  report 
of  prelimary  examination : 

Saint  Lonis  Bay  is  an  enlargement  of  the  Saint  Louis  River  above 
Rice's  and  Connor's  points,  discharging  between  those  points  into  the 
Bay  of  Superior.  The  first  named  bay.  Saint  Louis,  is  about  IJ  miles 
in  width  by  3  in  length,  with  depths  of  water  varying  from  6  feet  to 
15  feet.  The  channel  between  Rice's  and  Connor's  points  has  depths 
of  14  to  22  feet.  From  the  head  of  Saint  Louis  Bay  to  Fond  du  Lac, 
near  the  first  falls,  a  distance  of  about  13  miles,  the  river  is  tortuous, 
with  shoals,  as  well  as  narrow  and  deep  channels. 

The  Saint  Paul  and  Duluth  Railroad  crosses  the  Saint  Louis  River  at 
a  point  about  20  miles  from  the  city  of  Duluth,  and  over  this  track 
trains  of  the  Northern  Pacific  Railroad  Company,  as  well  as  trains  of  the 
Saint  Paul  and  Duluth,  pass.  A  branch  of  the  Northern  Pacific  also 
enters  Superior  City. 

Portions  of  the  bities  of  Duluth  and  Superior  front  on  Saint  Louis 
Bay,  as  does  the  town  of  Oneota. 

On  the  Superior,  Wis.,  side  of  the  bay  extensive  improvements  are 
in  progress  and  projected.  The  city  of  Duluth  is  extending  its  wharf 
lines  up  the  bay.  At  Fond  du  Lac  are  valuable  stone  quarries,  while 
above  it  are  extensive  works  for  the  driving  of  saw-logs,  an  industry 
yearly  increasing  in  value. 

Within  a  short  time  vessels  of  the  heaviest  tonnage  will  undoubtedly 
seek  access  to  Saint  Louis  Bay,  if  not  to  points  farther  up  the  river, 
and  the  whole  section,  from  Rice's  and  Connor's  points  to  Fond  da  Lac, 
will  soon  become  the  seat  of  important  commercial  enterprises. 

The  accompanying  extract  copy  of  a  letter,  dated  July  19, 1884,  from 
Mr.  A.  Manvel,  general  manager  of  th,e  Saint  Paul,  Minneapolis  and 
Manitoba  Railway  Company,  affords  an  idea  of  the  extent  of  the  pro- 
posed railroad  improvements  on  the  Wisconsin  side  of  Saint  Louis  Bay. 

The  railroad  companies  that  are  expected  to  have  their  terminal 
grounds  at  this  point  are,  as  stated  by  the  Superior  Inter-Ocean  (news- 
paper) July  3,  1884,  as  follows : 

Northern  Pacific ;  Saint  Paul  and  Duluth  ;  Chicago,  Saint  Paul,  Min- 
neapolis and  Omaha;  Saint  Paul,  Minneapolis  and  Manitoba;  and  the 
Chicago,  Milwaukee  and  Saint  Paul. 

It  appears,  then,  that  the  Saint  Louis  Bay  and  River  are  worthy  of 
improvement,  though  to  what  extent  and  at  what  cost  can  only  be  de- 
termined after  a  thorough  survey  shall  have  been  made.  It  would  be 
best  to  commence  such  survey  at  Rice's  and  Connor's  points,  carrying 
it  up  towards  the  foot  of  the  falls. 

No  complete  survey  of  tliis  locality  has  been  made  sincQ  that  of 
1861.  The  lake  survey  and  a  new  map,  showing  the  extensive  artificial 
changes  and  the  more  than  probable  natural  ones  of  the  past  twenty- 
three  years,  have  long  been  needed. 

The  estimated  cost  of  a  full  survey  and  map  is  placed  at  $5,000. 

I  inclose  an  outline  tracing,*  made  from  the  lake  survey  map  of  1861 
to  show  the  relative  positions  of  Duluth,  Superior,  and  the  Saint  Louis 
Bay  and  River. 

Verj^  respectfully ,  your  obedient  servant, 

Chas.  J.  Allen, 
Major  of  Engineers. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  S,  A. 


•Omitted. 
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ubttbr  from  mr.  h.  manvbl,  gbneral  manager  of  the  saint  paul,  mixnrap- 

oli8  and  manitoba  railway  company. 

Saint  Paul,  Minneapolis  and  Manitoba  Railway  Company, 

General  Manager's  Office, 

Saint  Pauly  July  19,  1884. 

Dear  Sir  :  A  reply  to  your  communication  of  the  7th  instant  has  been  delayed  by 
my  absence  in  Chicago. 

\  saw  General  Hammond,  however,  and  presume  he  may  have  communicated  to  you 
what  our  intentions  are  in  regard  to  Superior. 

In  case  he  has  not,  however,  I  beg  to  state  that  the  elevated  level  land  from  the 
base  of  Connor's  Point  west,  say  \\  miles  from  the  shore  of  Superior  Bay,  at  the  east- 
ern line  of  section  14,  has  been  selected,  ou  account  of  its  location  and  topography, 
for  the  terminal  ground  of  all  the  railways  now  doing  business  at  the  head  of  Lake 
Superior. 

Connor's  Pointj  the  projection  from  this  area,  bounded  on  the  west  by  the  inlet,  may 
easily  and  cheaply  be  made  available  for  use  as  a  harbor.  The  deep  channel  between 
Connor's  and  Rice's  poiutiS  should  be  connected  along  the  dock  line,  with  the  other 
deep  channel  east  of  Grassy  Point,  *  *  *  as  large  coal  and  elevator  interests  are 
now  waiting  the  opening  of  this  channe  . 

1  would  say,  if  the  appropriation  of  1884  is  not  available  for  any  portion  of  the  har- 
bor west  of  Connor's  Point,  then  (he  channel  from  the  natural  entry  between  Wis- 
consin and  Minnesota  points  should  be  straightened,  widened,  and  made  as  direct  as 
possible  to  the  southeast  quarter  of  the  northeast  quarter  of  Section  14,  of  Superior 
Bay  ;  thence  along  the  present  channel  to  the  northerly  end  of  Connor's  Point.  Deep 
water  in  the  channel,  as  above  indicated,  with  present  facilities,  can  be  made  to  ac- 
commodate the  large  business  of  the  coming  year. 

I  may  say  in  this  connection  that  our  own  railway  finds  it  impracticable  to  get  the 
neceesary  room  to  handle  its  business  economically  ou  the  Minnesota  side,  and 'the 
transaction  of  our  business  at  the  location  above  referred  to  will  be  arranged  for  as 
fioon  as  practicable,  or  as  soon  as  the  bridge  connecting  these  facilities  witn  Duluth 
ia  in  position. 

Yours,  truly,  H.  Manvel, 

General  Manager, 

Maj.  Chas.  J.  Allen, 

Emqineei^B  Office^  U.  S.  A, 


subyey  op  saint  louis  bay  and  saint  louis  biveb,  from  con- 
nor's point,  wisconsin,  and  bice's  point,  minnesota,  to  foot 
op  pibst  palls. 

Engineeb  Office,  United  States  Abmy, 

Saint  Paul,  Minn.,  January  22,  1885. 

Genebal  :  I  have  the  honor  to  submit  the  following  report  of  a  sur- 
vey in  detail  of  Saint  Louis  Bay  and  Saint  Louis  Eiver  from  Connor's 
Point,  Wisconsin,  and  Rice's  Point,  Minnesota,  to  the  foot  of  the  first 
falls,  made  in  accordance  with  the  requirements  of  section  9  of  the  river 
and  harbor  act  of  Congress  approved  July  5,  1884. 

The  survey  commenced  December  5,  and  the  field  work  was  completed 
January  10.  Time  has  not  admitted  of  the  completion  of  all  the  maps, 
but  the  tracing*  herewith  covers  all  the  ground  over  which  improve- 
ments in  the  interest  of  navigation  will  probablj^  be  required  for  a  num- 
ber of  years  ta  come. 

From  Connor-'s  and  Rice's  points  to  the  first  falls  the  distance  meas- 
ured along  the  channel  approximates  17  miles.  The  Saint  Louis  River 
and  Ba3",  the  latter  an  enlargement  in  width  of  the  river,  form,  for  the 
distance  surveyed,  the  boundary  between  the  States  of  Minnesota  and 
Wisconsin,  and  discharge  into  the  bay  of  Superior,  through  the  channel 
between  Rice's  and  Connor's  points.  Saint  Louis  Bay  is  about  3  miles 
in  length  by  IJ  miles  in  width.    On  the  Minnesota  side  of  the  bay  are 

'  Omitted. 
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the  town  of  Oneota  and  a  portion  of  the  city  of  Dnlath ;  on  the  Wiscon- 
sin side  is  the  newly  laid  out  t<Jwn  of  West  Superior.  On  Connor's 
Point  are  large  saw-mills,  and  on  the  same  point,  but  fronting  the  bay 
of  Superior,  is  the  dock  of  the  Saint  Paul  and  Pacific  Coal  Company. 
The  Northern  Pacific  Railroad  Company  is  now  building  a  bridge  across 
Saint  Louis  Bay,  from  Rice's  Point  to  a  point  on  the  Wisconsin  shore, 
about  3,000  feet  above  Connor's  Point,  this  bridge  to  have  two  draw 
openings  of  100  feet  in  the  clear,  each,  over  the  main  channel  on  the 
Minnesota  side,  and,  whenever  necessary,  to  be  provided  with  eqaal 
draw  capacity  on  the  Wisconsin  side.  Extensive  dock  lines,  slips,  and 
other  private  improvements  are  provided  for  on  the  Wisconsin  front, 
as  may  be  seen  by  the  map.  None  of  the  docks  are  built  as  yet.  Sev- 
eral railroads  are  to  have  their  terminal  grounds  here,  aiid  it  is  under- 
stood that  at  least  one  large  elevator  is  to  be  built  on  this  front  and 
a  few  hundred  feet  above  the  Northern  Pacific  Railroad  Bridge  cross- 
ing. 

The  business  on  the  Minnesota  side  of  Saint  Louis  Bay  is  at  present 
almost  entirely  confined  to  the  manufacture  of  lumber,  which  is  shipped 
by  rail,  but  the  rapidly  increasing  shipping  business  of  the  city  of  Da- 
luth  will  probably  soon  reach  the  bay.  The  report  of  the  Board  of 
Engineers,  January  29, 1881,  upon  the  harbors  of  Duluth  and  Superior, 
contained,  among  other  items,  the  following : 

Amount    *     •     •     required  for  a  chanuel  up  the  west  side  of  Rice's  Point,  from  the 
channel  of  Saint  Louis  River    •     *     *    to  the  north  shore,     ♦     ♦     »    $38,556. 

No  excavation  has  as  yet  been  undertaken  on  this  line.  When  the 
necessity  arises  for  improvement  here,  the  estimate  of  1881  will  proba- 
bly have  to  be  largely  increased. 

Inspection  of  the  tracing  shows  a  16-foot  channel  extending  north- 
westerly from  the  south  end  of  Rice's  Point  for  a  distance  of  about 
2,000  feet,  when  it  shoals  gradually  to  12  feet  depth,  carrying  this  depth 
for  about  1,000  feet.  Fromthe  extremity  of  the  12foot  curve  to  a  point 
about  2  miles  up  the  bay  the  depth  is  quite  uniform,  averaging  7}  feet. 
From  this  point  the  IGfoot  curve  again  commences,  the  channel  run- 
ning nearly  south,  with  increasing  depth,  rounding  Grassy  Point,  and 
finally  merging  with  the  channel  of  the  river  near  "  The  Island.'^ 

On  the  Wisconsin  side  of  the  bay,  along  the  line  marked  as  the  estab- 
lished dock  front  from  Connor's  Point  and  past  the  Northern  Pacific 
Bailroad  Bridge  crossing,  the  depth  averages  8^  feet. 

In  order  to  project  any  plan  of  imi>rovement  for  Saint  Louis  Bay  and 
River  it  is  necessary  to  take  into  consideration  the  present  and  pros- 
pective commerce  to  be  subserved  by  the  improvement.  The  commerce 
to  be  benefited  is  almost  entirely  prospective,  but  there  seems,  from 
statement-s  made  by  responsible  parties,  and  from  the  expenditures 
already  made  on  the  Wisconsin  side  of  the  bay,  no  reason  to  doubt  that 
channels  along  the  West  Superior  front  will  be  needed  in  order  to  pro- 
vide for  large  shipments  of  grain,  &c.,  during  the  season  of  1885. 

The  statements  relied  upon  are  made  by  officials  of  the  following- 
named  companies:  The  Wisconsin  Land  and  River  Improvement  Com- 
pany, the  Lako  Superior  Terminal  and  Transfer  Railway  Company,  the 
Saint  Paul,  Minneapolis  and  Manitoba  Railway  Company. 

The  improvement  for  Saint  Louis  Bay  that  would  seem  to  be  imme- 
diately needed,  then,  is  the  excavation  of  a  channel  on  the  Wisconsin 
side  past  Connor's  Point  to  a  point  about  1,000  feet  above  the  crossing 
of  the  railroad  bridge  and  the  excavation  of,  or  rounding  off,  the  trian- 
gular-shaped shoal  below  the  bridge,  so  as  to  facilitate  crossing  from 
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the  Wisconsin  to  the  Minnesota  side,  as  indicated  by  the  red  broken 
lines  on  the  accompanying  tracing ;  the  channel  past  the  dock-line  to, 
average  iu  width  250  feet ;  the  excavation  to  provide  for  vessels  draw- 
ing 16  feet  of  water. 
The  quantity  of  excavation  or  dredging  required  is  placed  at 

430,000  cubic  yards,  which,  at  an  estimated  cost  of  15  cents  per  cubic  yard, 

makes  the  cost $64,500 

Add  for  contingencies  10  per  cent 6,450 

70, 950 

The  extent  and  cost  of  further  improvements  in  the  bay  can  be  esti- 
mated, when  needed,  by  means  of  the  complete  maps  of  the  survey  just 
made. 

It  should  be  noted  that  the  bed  of  the  bay  is  like  that  of  the  bay  of 
Superior,  composed  of  easily-moved  material,  so  that  dredged  channels 
will  undoubtedly  require  retouching  from  time  to  time  in  order  to  main- 
tain full  depth. 

In  case  of  appropriations  being  made  for  improvements  in  Saint  Louis 
Bay  the  amounts  to  be  expended  on  each  side  thereof  might,  it  is  sug- 
gested, be  fixed  by  legislation  instead  of  being  left  to  be  apportion^ 
by  the  Engineer  Department. 

As  bearing  upon  prospective  commerce,  I  inclose  herewith  a  copy  of 
letter  from  Mr.  J.  H.  Hammond,  manager  Land  Improvement  Company, 
and  vice-president  and  manager  Terminal  Company,  dated  October  2, 
1884. 

I  also  inclose  a  copy  of  the  report,  dated  January  19,  of  Assistant  En- 
gineer J.  B.  Parkinson,  who  made  the  survey  under  my  direction.  To 
him  and  to  his  assistants,  D.  W.  Kinnaird  and  W.  B.  Silvey,  as  well  as 
to  the  other  members  of  the  surveying  party,  I  am  indebted  for  the 
successful  accomplishment  of  the  survey,  made  during  severely  cold 
weather. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major  of  Engineers. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers  J  U.  8.  A, 


REPORT  OF  MR.  JOHN  B.  PARKINSON,   ASSISTANT  ENGINEER. 

Onkota,  Minn.,  January  19, 1885. 

Sir:  I  have  the  honor  to  present  the  following  progress  report  on  the  surveyor 
Sunt  Louis  Bay  and  River,  together  with  a  tracing  (Sheet  No.  1),  embracing  the  bay 
proper  and  a  portion  of  the  river  as  far  up  as  **  The  Island.''  Sheet  No.  2,  now  in 
coarse  of  preparation,  will  embrace  the  remainder  of  the  river  up  to  Fond  du  Lac. 

•  •  •  •  4^  •  • 

An  examination  of  the  tracing  forwarded  discloses  the  following  facts : 

A  channel,  indicated  by  the  16-foot  curve,  extends  northwest  along  Rice's  Point 
from  its  end,  a  distance  of  about  2,000  feet. 

Here  the  channel  ends,  and  from  this  point  up  the  bay  the  bottom  is  exceedingly  uni- 
form,  averaging  between  7  and  8  feet  depth.  A  little  more  than  2  miles  from  the  end 
of  the  Rice's  Point  Channel  the  16-foot  curve  is  again  encountered,  its  end  being  distant 
abont  3,000  feet  northeast  of  Grassy  Point.  From  this  point  the  channel  runs  nearly 
•ootb,  with  increa<«ing  depth,  rounds  the  lower  end  of  Grassy  Point,  then  extends  in 
a  northwest  direction  nearly  parallel  to  its  west  shore,  and  then,  bending  gradually 
to  the  west  and  south,  merges  into  the  channel  of  the  river  near  **  The  Island." 

In  considering  the  bay  with  a  view  to  fniure  improvement  I  have  neglected  entirely, 
for  the  present  at  least,  any  consideration  of  a  project  for  connecting  the  channel  at 
Rice's  Point  with  the  channel  near  Grassy  Point,  as  the  great  length  of  channel  re- 
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anired  would  entail  an  expenditure  far  beyond  any  apparent  needs  of  commerce  at 
he  present  time. 

I  would  present  the  following  recommendations  for  consideration  as  to  the  improve- 
ment of  the  lower  end  of  the  bay : 

1.  The  creation  of  a  harbor  area  in  the  triangular  area  bounded  by  the  Northern 
Pacific  Railroad  Bridge,  the  present  natural  channel,  and  the  dock  lines  of  Connor's 
Point  and  West  Superior.  This  would  require  about  800,000  cubic  yards  of  dredging 
to  bring  it  to  a  depth  of  18  feet.  Such  an  area  will  in  my  opinion  eventually  be  neeided 
by  all  interests,  if  the  business  along  Rice's  Point  and  at  West  Superior  increases  as 
it  is  expected  to  do.  For  the  present  it  would  seem  that  a  channel  250  feet  in 
width  and  extending  parallel  to  the  dock  lines  from  the  natural  channel  near  the  end 
of  Connor's  Point  to  a  point  about  1,800  feet  west  of  the  Northern  Pacific  Railroad 
Bridge  would  serve  all  present  demands  of  commerce.  Such  a  channel  would  have  a 
length  of  about  4,100  feet  and  would  require  about  360,000  cubic  yards  of  dredging  to 
bring  it  to  a  depth  of  18  feet. 

2.  The  extension  of  the  natural  channel  from  its  present  terminus  parallel  to  the 
dock  line  on  the  west  side  of  Rice's  Point.  Snch  a  channel,  250  feet  in  width  and 
"2,000  feet  in  length,  would  require  about  160,000  cubic  yards  of  dredging  to  obtain  a 
depth  of  IX  feet.  A  channel  of  the  above  dimensions  woul(J,  in  my  opinion,  serve  all 
interests  in  that  vicinity  for  the  next  year  or  more.  Its  future  extension  could  be 
guided  by  the  apparent. necessities  arising  with  the  growth  of  commerce. 

In  this  connection  I  may  state  that  I  am  unable  to  learn  whether  there  is  any  de- 
mand as  yet  for  the  improvement  of  the  bay  along  Rice's  Point;  that  is,  a  demand 
based  upon  actual  or  proposed  improvements.  No  docks  worthy  of  the  name  exist  in 
this  vicinity,  and  the  only  business  along  the  shore  is  that  of  the  saw-mills,  of  which 
there  are  several  in  this  locality.  These  mills  obtain  their  logs  in  raft«  towed  by  tugs 
drawing  7  or  8  feet  of  water,  and  ship  the  manufactured  product  entirely  by  rail. 

What  changes  the  completion  of  the  Northern  Pacific  Railroad  Bridge  may  work 
along  Rice's  Point  it  is  impossible  now  to  predict, -but  there  is  no  very  apparent  and 
pressing  necessity  for  improvement  there  at  present. 

On  the  Wisconsin  shore  a  new  town,  named  West  Superior,  has  been  laid  ont,  and 
considerable  money  expended  in  clearing,  grading,  and  ditching  the  streets. 

The  Chicago,  Snint  Paul,  Minneapolis  and  Omaha  Railroad  have  built  their  line  into 
the  town,  and  about  thirty  or  forty  buildings  have  been  erected. 

As  yet  no  improvements  have  been  begun  along  the  shores  of  the  bay  in  this  local- 
ity, so  that  I  am  unable  to  know  with  certainty  just  what  will  be  required  here. 

It  is  claimed  that  several  other  railroads,  coal  companies,  &c.,  will  erect  docks  along 
the  water-front  in  the  near  future.    As  yet,  however,  nothing  has  been  done. 

Although  unable  to  gauge  with  any  accuracy  the  magnitude  of  the  future  commerce 
of  West  Superior,  I  give  it  as  my  judgment  that  in  view  of  the  money  already  ex- 
pended, and  from  the  start  the  place  has  taken  since  last  fall,  enough  business  will 
probably  arise  to  justify  the  improvement  recommended  above. 

As  above  stated,  the  only  manufacturers  on  Saint  Louis  Bay  are  the  lumber  mills, 
whose  cut  for  1884  is  given  below : 

Feet,B.H. 

Lumber 74,500,000 

Shingles 17,700,000 

Lath 15,000,000 

Three  mills,  representing  an  annual  cut  of  about  30,000,000  feet,  B.  M.,  were  de- 
stroyed by  fire  during  the  year,  and  have  not  been  rebuilt. 

The  above  estimate  includes  Peyton's  mill,  which  fronts  on  both  Saint  Louis  and 
Superitu'  bays. 

Very  respectfully,  your  obedient  servant; 

John  B.  Parkinson, 

Aasiatant  Engineer. 
Maj.  Charles  J.  Allen, 

Corps  of  Engineers y  U,  S,  J. 


LETTER    OF    MANAGER    LAND    IMPROVEMENT    COMPANY    AND    VICE-PRESIDENT    AND 

MANAGER  TERMINAL  COMPANY. 

Superior,  Wis.,  October  2, 1884. 

Sir  :  The  improvements  in  course  of  construction  and  arranged  for  on  the  south 
shore  of  and  adjoining  Saint  Louis  Bay,  west  of  Connor's  Point,  are  as  follows : 

1st.  The  Chicago,  Saint  Paul,  Minneapolis  and  Omaha  Railway  Company.  This 
track  is  completed  to  Saint  Louis  River  Bridge  line.     In  addition  to  accommodations 
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Afforded  by  the  Lake  Superior  Terminal  and  Transfer  Railway  Company,  their  special 
gronnds  will  occupy  25  acres.  Thev  are  making  improvements  costing  about  $125,000. 
This  gives  direct  communication  trom  Superior  to  Chicago  without  going  to  Saint 
Paul. 

2d.  Slips,  piers,  coal  docks,  and  railway  tracks  by  the  Youghiogheny  Coal  Company, 
to  cover  32.27  acres,  affording  storage  for  500,000  tons  of  coal.  The  outlay  on  these 
improvements  is  estimated  at  $256,000,  and  will  probably  exceed  that  sum.  Additions 
will  follow  as  required. 

3d.  Slips,  docks,  elevators,  and  tracks  of  the  Saint  Paul,  Minneapolis  and  Mani- 
toba Railway  Company  for  receivins^  grain  by  rail  and  shipping  by  water.  Also  by 
the  same  railroad  company  terminal  improvements  and  facilities  for  handling  busi- 
ness at  the  eastern  terminus  of  their  road  on  Lake  Superior.  The  company  has  69 
acres,  29  acres  in  its  elevator  property  and  40  acres  in  freight  yards.  The  improve- 
ments on  these  two  properties  are  estimated  to  cost  $400,000  for  what  is  now  planned. 
In  the  letter  embodying  the  above  statement  as  to  expenditures,  the  general  manager 
calls  my  attention  to  the  fact  that  the  tonnage  from  the  head  of  Lake  Superior  over 
the  Saint  Paul,  Minneapolis  and  Manitoba  Railway  to  points  on  that  line  was  three 
and  one-half  times  as  much  in  1883  as  in  the  year  previous,  and  the  tonnage  over  the 
same  railway  from  interior  points  to  Lake  Superior  was  five  and  one  half  times  as 
great  in  1884  as  in  1883.  Already  during  twenty-three  days  of  September  the  same 
railway  has  carried  to  the  head  of  Lake  Superior  2,410  car-loads  of  wheat. 

This  vast  business  neither  has  nor  can  obtain  suitable  accommodations  nor  space 
on  which  to  make  them  at  Dnluth  ;  it  is  increasing  and  compels  construction  of  needed 
tracks,  yards,  bnildings,  docks,  and  other  facilities,  where  land  can  be  obtained,  and 
where  improvements  can  be  made  at  reasonable  expense ;  also  where  natural  level 
grades  can  be  had. 

4th.  The  Saint  Paul  and  Dnluth  Railroad  has  purchased  18.80  acres  adjacent  to  the 
Saint  Paul,  Minneapolis  and  Manitoba  Railway  depot  pprounds,  which  will  be  improved 
and  made  use  of  as  soon  as  the  Saint  Louis  River  Bridge  is  completed. 

This  has  been  contracted  for,  to  be  finished  and  will  be  in  use  by  February  1, 1885. 
The  improvements  by  this  company  will  be  worth  |75,000,  made  as  rapidly  as  needed^ 
and  will  include  freight  houses,  sidings,  storing  tracks,  and  other  conveniences. 

5th.  The  Northern  Pacific  Railroad  Company  has  taken  80  acres  of  land  for  freight 
depots,  sidingSy  storing  grounds,  and  other  conveniences.  Improvements  on  this  land 
will  be  commenced  on  completion  of  the  bridge  over  Saint  Louis  River,  being  oon- 
atnicted  by  that  company.  Such  improvements  will  cost  npward  of  $100,000,  to  be 
added  to  as  needed. 

6th.  Another  railway  company,  at  present  not  named,  has  purchased  41  acres  of 
land  for  freight  yards,  docks,  shops,  engine-houses,  and  other  conveniences.  This  land 
will  be  developed  the  coming  spring :  docks,  piers,  and  slips  put  in  as  soon  as  the 
channel  in  Saint  Louis  Bay  is  opened  uetween  Connor's  Point  and  deep  water  east  of 
Grassy  Point.    The  outlay  will  exceed  $200,000. 

7th.  The  Lake  Superior  Terminal  and  Transfer  Railway  Company.  This  company 
is  composed  of  representatives  appointed  by  all  the  railroad  companies  at  present  con- 
structing roads  or  having  access  to  the  head  of  Lake  Superior,  and  is  organized  so  as 
to  embrace  all  the  railroad  companies  which  may  hereafter  reach  the  head  of  the  lake. 
It  will  provide  tracks  and  transfer  between  all  the  freight  houses  and  yards  of  differ- 
ent roads,  and  will  connect  with  all  factories,  docks,  foundries,  and  business  requiring 
tracks,  sidings,  and  railroad  accommodations.  This  company  will  have  20  acres  in 
its  union  depot  grounds,  and  will  fully  improve  the  same  with  passenger  depot,  tracks, 
covered  ways,  and  other  buildings  and  conveniences  for  seven  railroad  companies;  the 
immediate  outlay  on  which  will  be  $25,000,  and  additions  as  needed. 

In  addition  to  the  passenger  depot  grounds  the  company  will  have  at  present  120 
acres  for  car  transfer  yards,  and  will  add  to  this  area  as  soon  as  practicable.  The 
total  cost  of  improvements  cannot  now  be  stated,  as  the  operations  of  the  company 
will  be  progressive. 

8th.  A  strong  company  is  about  commencing  a  large  brick  hotel,  to  contain  one 
hundred  and  twenty-four  sleeping  rooms,  besides  offices  and  usual  accommodations; 
also  four  stores.  The  outlay  on  this  building  is  estimated  at  $73,000.  The  founda- 
tion will  be  put  in  during  October,  and  the  ouilding  completed  as  early  as  possible 
in  18H5. 

9th.  A  dock  is  now  being  built  on  the  south  shore  of  Saint  Louis  Bay,  on  Section 
No.  10,  for  landing  material  required  in  the  foregoing  constructions  and  in  private 
dwellings  and  stories  now  being  built.  Another  docK,  with  extension  of  a  100-foot 
avenut^  thereto,,  will  be  constructed  as  soon  as  possible  for  ferry  landing,  passengers, 
and  freight,  at  a  cost  of  about  $9,000.  Present  clearing,  draining,  and  gradiug  of 
•treeta,  and  constructi^  2^  miles  of  sidewalks  this  summer  and  fall,  involves  an  out- 
lay of  about  $25,000.  Sriok  offices  for  our  own  use  are  now  under  construction,  ta 
ooit  $2,200. 
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APPENDIX  H  H. 


HARBORS  ON  LAKE  SUPERIOR  (EAST  OF  SUPERIOR  CITY),  ON  GREEN 
BAY,  AND  ON  THE  WESTERN  SHORE  OF  LAKE  MICHIGAN.  NORTH  OF 
MILWAUKEE,  WISCONSIN. 


REPOBT  OF  LIEUTENANT-COLONEL  J.  W.  BARLOW,  CORPS  OF  ENQINEER8, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1885, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Ontonagon  Harbor,  Michigan. 

2.  Eagle  Harbor,  Michigan. 

3.  Marquette  Harbor,  Michigan. 

4.  Harbor  of  refuge  at  Grand  Marais, 

Michigan. 

5.  Maniatique  Harbor,  Michigan. 

6.  Harbor  at  month  of  Cedar  River,  Michi- 

gan. 

7.  Menomonee  Harbor,  Michigan  and  Wis- 

conain. 

8.  Oconto  Harbor,  Wisconsin. 


9.  Pensankee  Harbor,  Wisconsin. 

10.  Green  Bay  Harbor,  Wisconsin. 

11.  Harbor  of  refuge  at  entrance  of  Stur- 

geon Bay  ('anal,  Wisconsin. 

12.  Ahuepee  Harbor,  Wisconsin. 

13.  Kewaunee  Harbor,  Wisconsin. 

14.  Two  Rivers  Harbor,  Wisconsin. 

15.  Manitowoc  Harbor,  Wisconsin. 

16.  Sheboygan  Harbor,  Wisconsin. 

17.  Port    Washington    Harbor,    Wiscon- 

sin. 


EXAMINATIONS  AND  SURVEYS. 


18.  Lac  la  Belle  Harbor,  Michigan. 


19.  Ashland  Harbor,  Lake  Superior,  Wis- 
consin. 


Engineer  Office  U.  S.  Army, 

Milwaukee^  TFw.,  July  29,  1885. 

General:  I  have  the  honor  to  transmit  herewith  the  annual  reports 
upon  the  river  and  harbor  improvements  in  my  charge  for  the  fiscal 
year  ending  June  30,  1885. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieut.  Gol,  of  EngineerB. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  &  Army. 

1967 
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HH  I. 

IMPROVEMENT  OF  ONTONAGON  HARBOR  MICHIGAN. 

Original  estimates  (see  Report  of  Chief  of  Engineers,  1867,  page  65) 363, 770 

Appropriated 272,600 

TLe  first  appropriation  for  the  improvement  of  this  harbor  was  made 
in  1867,  the  project  contemplating  the  construction  of  two  parallel  crib 
piers,  250  feet  apart,  extending  from  the  mouth  of  Ontonagon  River,  in 
a  northwesterly  direction,  to  the  18-foot  curve  in  Lake  Superior,  and 
dredging  between  the  piers  to  a  depth  of  12  feet  at  low  water,  making 
a  channel  connecting  the  deep  water  in  the  lake  with  the  deep  water  in 
the  river. 

At  the  beginning  of  the  fiscal  year  under  consideration  the  east  pier 
was  2,265  feet  long,  and  the  west  pier  was  2,275  feet  long ;  the  channel, 
for  a  width  of  100  feet,  had  the  contemplated  depth  of  12  feet,  except 
over  a  bar  near  the  outer  entrance,  where  the  depth  was  but  llj  feet. 

Under  the  appropriation  of  $15,000  made  July  5, 1884,  a  contract  waa 
entered  into  with  John  H.  Gillett,  on  the  17th  of  September,  1884,  for 
extending  the  west  pier  100  feet,  and  building  9£i0  linear  feet  of  super- 
structure over  cribs  previously  sunk ;  this  contract  was  completed  in 
December  of  the  same  year,  making  the  west  pier  2,375  feet  long. 

An  examination  df  this  harbor  made  in  June,  1885,  and  now  only 
partially  plotted,  shows  that  to  continue  the  piers  to  the  18-foot  curve 
will  require  an  addition  of  about  600  feet  to  the  east  pier  and  700  feet 
to  the  west  pier.  On  the  lines  of  extension  of  the  piers  the  depths  of 
water  are  12  to  13  feet,  increasing  gradually  to  14  feet  and  quite  rapidly 
to  18  feet.  The  shoal  in  front  of  the  entrance  shows  a  general  extension 
into  the  lake,  but  it  keeps  a  depth  of  over  12  feet  and  there  is  a  channel 
of  12.5  feet,  least  depth,  all  the  way  up  between  the  piers. 

The  imi>ortance  of  this  improvement  as  a  benefit  to  local  shipping  is 
small  compared  with  its  importance  as  affording  to  general  commerce 
a  refuge  during  storms  at  a  point  where  most  needed.  It  is  on  the  lat- 
ter account  that  the  improvement  was  begun  and  has  been  continued, 
and  the  growth  of  the  commerce  of  Lake  Superior  makes  its  comple- 
tion still  more  important. 

The  work  contemplated  during  the  fiscal  year  ending  June  30, 1887^ 
should  an  appropriation  be  made,  will  consist  in  further  pier  extension 
and  possibly  some  repairs. 

Money  statement. 

Jaly  1,  1884,  amount  available |144  19 

Amonnt  appropriated  by  act  approved  July  5,  1884 15, 000  00 

July  1,  1885,  amonnt  expended  daring  fiscal  year,  exclusive  of  outstanding    15, 144  19 
liabilities  July  1,  1884 12,848  49 

July  1,  1885,  amount  available 2,295  70 

{Amount  (estimated)  required  for  completion  of  existinpc  project 91, 170  00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    60, 000  OO 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ahatraot  qf  bids  for  pier  extension  at  Ontonagon  Harbor j  Michigan,  opened  at  engineer 
office,  Milwaukee,  Wia,,  at  10  &  clock  a.  m.,  Tuesday,  August  26,  1884. 
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Names  and  addreMea 
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John  H.  GiUett, 
Maranette,  Mioh. 
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$13,799  00 
10,007  60 
13, 884  00 


Liti  of  maierials  and  labor  used  at  Ontonagon  Harbor,  Michigan,  in  the  construction  of 
two  cribs,  each  50  x  20  x  \2\feet,  and  building,  filling,  andplankingiOOlinear  feet  of  su- 
perstructure, six  courses  high,  and  raising  550  linear  feet  of  superstructure  to  full  height 
by  the  addition  of  two  courses  of  timber. 

[Under  bontract  with  John  H.  Gillett,  dated  September  17, 1884.] 


MaterialB. 


Pine  timber  12  x  12  inches. . .  .linear  feet. 

Pine  plank  relaid feet,  B.  M. 

Pine  plank, new do... 

Stone cords. 

Drift  bdta poonds. 

Screw  bolts do... 

Spike   do... 


Two 
cribs. 


6,428 
5,238 


240 
5,186 
3,208 

230 


Total  cost $4,535  90 
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$1,939  90 


Price. 


$0  32 

8  00 
20  00 

9  00 
04 
05 
04 


Cost. 


$6,  010  24 

i;r7  80 

190  42 
4. 604  40 

670  20 
60  40 
45  64 


11, 719  24 


Cost  of  one  crib » 

Cost  of  one  crib  per  linear  foot 

Coot  per  linear  foot  of  saperstrnctnre  six  coarses  high,  filled  and  planked. 
Cost  per  linear  foot  of  superstmctnie  two  courses  high,  filled  and  planked. 
Coot  per  linear  foot  of  snperstrnctare  two  courses  high,  not  filled  or  planked. 


$2,267  95 

45  36 

15  43 

6  15 

3  53 


COMMXRCIAL  STATISTICS  FOR  THB  TEAR  ENDING  DECEMBER  31,  1884. 

[Obtained  from  James  Mercer.] 

Name  of  harbor^  Ontonagon,  Mich. 
Collection  district,  Superior,  Mich. 
Nearest  light-house,  Ontonagon,  Mich. 

Arrivals  and  departures  of  vessels. 


« 

Class. 

• 

Arrivals. 

Departures. 

r          1 
No.    Tonnage. 

Crews. 

No. 

Tonnage. 

Crews. 

(Jteamera  ,,,^--,,,, 

185  1      84,700 
37  1      18,500 

3,175 
296 

135 
37 

84,700 
18,500 

8,170 

Sailinr  Tfwseln 

...•••••. .•.•...•..•..••^. .•••..• 

290 

T«tal 

172 

103, 200 

3,471 

172 

103,200 

8,471 

124  ENO 
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EXPOBTS  BY  WATER. 


ArtiolM. 


■<Jopper tons . . 

Fish do... 

Hides do... 


Articles. 


Laths number. 

Lnmber feet  B.  M. 

Merchandise,  K^neral tons . 


Amount 


3,500,000 

18,500,000 

210 


IMPORTS  BY  WATER. 


Apples barrels.. 

Brick namber.. 

Coal tons.. 

Corn bushels.. 

Flour barrels. . 

'Lime do ... . 

Live  stock namber . . 

vLnmber feetB.  M.. 

Merchandise,  general tons. . 


720 

290,000  , 

870 

3,227 

3.530  , 

685*1 

256  1 

176,000 

1,300  1 

1 

Oats bushels. 

Pork barrels. 

Powder tons. 

Salt barrels . 

Shingles namber. 

Stone cords. 

Sugar barrels. 

Whiskey do... 


85.500 
2M 
10 
400 
506,000 
112 
535 
137 


H  H2. 


IMPROVEMENT  OF  EAGLE  HARBOR,  MICHIGAN. 

Modified  estimate  (see  Report  of  the  Chief  of  Engineers,  1876,  II,  328,  1877,  I, 

98,  11,845) t97,000 

Appropriated 97,000 

The  project  for  the  improvement  of  this  harbor  was  completed  in 
1879. 

It  consisted  in  blasting  a  channel  130  feet  wide  and  14  feet  deep 
through  a  rocky  ledge,  and  in  placing  guiding-cribs  on  each  side  of  the 
channel  to  indicate  its  position. 

Last  summer  it  was  ascertained  that  some  bowlders  had  been  washed 
into  the  channel,  reducing  its  available  depth  in  places  to  12  and  13 
feet. 

Proposals  were  solicil»d  by  letter  from  different  parties  doing  busi- 
ness or  living  in  the  vicinity,  to  remove  these  obstructions.  The  fol- 
lowing proposals  were  received : 

(1)  John  H.  Gillett,  Marquette,  Mich.,  $150  per  day  for  use  of  plant 
and  outfit  to  be  sent  from  Marquette ;  the  time  to  be  counted  from 
date  of  leaving  Marquette  to  date  of  return ;  $75  per  day  to  be  deduct- 
ed for  detentions  by  weather. 

(2)  Charles  S.  Barker,  Sault  Sainte  Marie,  Mich.,  $135  per  day  for 
plant  and  outfit  to  be  sent  from  Port  Arthur,  Canada;  time  to  be 
counted  from  date  of  leaving  that  place  until  date  of  return ;  no  deduction 
for  weather. 

(3)  Williams  &  Upham,  UAnse,  Mich.,  $2,000. 

These  prices  were  considered  too  high,  and  an  arrangement  was  made 
with  William  P.  Raley,  of  Eagle  Harbor,  Mich.,  to  clear  the  channel 
by  hired  labor  and  purchase  of  appliances  in  open  market. 

After  the  lapse  of  a  month  the  rate  of  progress  was  found  to  be  so 
slow  that  as  soon  as  an  experienced  man  could  be  spared  from  the 
works  on  Lake  Michigan  he  was  sent  to  Eagle  Harbdr,  with  diving 
apparatus. 

It  was  the  middle  of  November  before  operations  were  begun.  After 
removing  a  small  part  of  the  obstructions,  tempestuous  and  freezing 
weather  set  in,  precluding  further  submarine  work. 

The  work  will  be  completed  early  in  July. 
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Money  statement. 

July  1, 1884,  amount  available , $3,788  93 

Jnly  1,  1885,  amonnt  expended  during  fiscal  year,  exolnsive  of  outstanding 

liabilities  July  1,  1884 575  09 

Jnly  1,  18^,  amonnt  available 3,213  84 


COMMERCIAL  STATISTICS  FOR  THE  YEAR  ENDING  DECEMBER  31,  1884. 

4 

lObtained  from  W.  P.  Raley.] 

Name  of  barbor,  Eagle  Harbor,  Micb. 
Collection  district,  Saperior,  Micb. 
Nearest  ligbt-bonse,  Eagle  Harbor,  Micb. 

Arrimls  and  departures  of  vessels. 


Class. 

Arrivals. 

Departares. 

Steamers  ............... 

\ 

76 
5 

78 

Sailing  Teasels --     - 

5 

Total 

81 

81 

EXPORTS  BY  WATER. 


Articles. 

Amonnt 

Articles. 

i 

Amount. 

Copper tons.. 

Fish packages.. 

Hides.  handiest. 

Merchandise,  general pounds. . 

1,699 

224 

553 

164,150 

1 

1  Livestock number.. 

Powder kegs.. 

Tallow pounds.. 

j 

6 

84 

10,000 

IMPORTS  BY  WATER. 


Apples 

Beer 

Brick 

Coal 

Com 

Feed,  Sec 

Flour 

Groceries,  Ac. 

Hay 

Iron,  Sec 


.barrels.. 
...cases., 
number.. 

tons.. 

.pounds.. 

do  — 

.barrels.. 
.IK>ands.. 

do 

do.... 


711 

155 

12,200 

3,884 

271,056 

576,  315 

2,906 

1. 185,  990 

257,685 

448,184 


Lime 

Livestock. 
Lumber — 

Malt 

Oats 

Oil 

Powder . . . 

Salt 

Shingles  . . . 


.  barrels., 
.number.. 

feet.. 

.pounds.. 
....do.... 
.barrels.. 

kegs.. 

.barrels., 
.number.. 


302 

575 

119, 674 

72,280 

849,295 

319 

2,197 

176 

35,000 


HH3. 

IMPROVEMENT  OF  MARQUETTE  HARBOR,  MICHIGAN. 

Orii^nal  estimate  (see  Report  of  Cbief  of  Engineers,  1866,  III,  8 ;  lY,  81)  |385, 129  58 
Appropriated 319,230  00 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1886. 
It  consisted  in  the  formation  of  a  crib  breakwater,  extending  from  a 
point  north  of  the  city  of  Marquette  in  a  direction  due  south  for  a  dis- 
tance of  2,000  feet,  thus  affording  a  protection  to  the  waterfront  of  the 

city. 

Work  was  begun  in  1867,  and  the  breakwater  was  completed  to  its 
present  length  of  2,010  feet  in  1875,  at  a  cost  of  about  $291,000  or  $94,- 
000  less  than  the  estimated  cost.     Since  its  completion,  appropriations 
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amounting  to  $27,000  have  been  made ;  of  which  about  $15,000  have 
been  expended  on  repairs. 

In  1877  the  officer  in  charge  of  the  improvement  recommended  that 
the  breakwater  be  extended  400  feet  beyond  its  present  limit ;  the  in- 
creased business  of  the  port  since  then  renders  still  further  protection 
very  desirable. 

It  is  proposed,  with  the  sanction  of  the  Department,  to  retain  the 
funds  now  on  hand,  for  this  purpose,  with  the  exception  of  such  amounts 
as  may  be  needed  for  current  repairs,  until  b^  future  appropriations 
a  sufficient  sum  becomes  available  to  prosecute  new  work  advantage- 
ously. 

No  work  has  been  done  at  this  harbor  during  the  past  fiscsd  year,  ex- 
cept taking  and  recording  water-level  observations. 

An  instrumental  examination  of  the  harbor  was  made  in  June,  1885, 
with  a  view  to  determine  changes  which  may  have  occured  since  the 
last  survey. 

Money  statement. 

July  1, 1884,  amount  available |7, 167  32 

Amount  appropriated  by  act  approved  July  5,  1884 5, 000  00 


July  1, 1885,  amount  expended  during  fiscal  year,  excluBiye  of  outstanding 
liabilities  July  1,  1884 


12, 167  32 
561  30 


July  1, 1885,  amount  available 11,616  02 


{Amount  that  can  be  profitably  expended  in  the  fiscal  year  ending  June 
30,1887 100,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  THE  TEAR  ENDING  DECEMBER  31,   1884. 

[Obtained  from  the  collector  of  oiutoms.  J 

Name  of  harbor,  Marquette,  Mich. 
Collection  District,  Superior,  Mich. 
Nearest  light-house,  Marquette,  Mich. 

Arrivals  and  departures  of  vessels. 


Claas. 

Arrivals. 

Departures. 

No. 

379 
322 

Toxmage. 

No. 

Tonnage. 

Steamers .*... 

364, 310 
103, 481 

379 
321 

364.310 

Sailins  ve^fils . 

193,283 

Total 

701 

557. 791 

700 

557,603 

Detailed  statistics  of  the  commerce  of  the  port  of  Marquette  for  1884  could  not  be 
obtained.    Those  given  below  are  for  the  previous  year.  ' 

EXPORTS  BY  WATER. 


Articles. 


Fish packages. 

Hides pounds . 

Hoasebold  goods do  .. 

Iron  ore tons. 

Iron,  pig do... 

Livestock namber. 


Amoant. 


II 


Articles. 


700 

100,460 

333,530 

774, 127 

10,145 

18 


Lnmber feetB.  M.. 

Machinery pounds. 

MerohaDoise  generally do. . . 

Quartz do... 

Stone cords. 

Tallow pounds. 


Amonst. 


2.427,000 

71,820 

440.150 

2,010,300 

821 

68,720 
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IMPORTS  BY  WATER. 


AitiolM. 


Appks barrels.. 

Beef pounds . . 

Beer ^  Darrels.. 

Brick namber.. 

Coal  tons.. 

Com r bushels . . 

I>ry-good8 tons.. 

Peed do  — 

Flour barrels.. 

wPruit pounds. . 

Groceries do  ... 

Hardware tons . . 


Amount. 


5,50e 

70, 840 

26 

610.000 

36,502 

3,164 

2,106 

162 

069 

13, 341 

320, 621 

2,145 


Articles. 


Hay tons . 

Iron  and  steel pounds. 

Leather do. .. 

Livestock number. 

Machinery pounds. 

Merohandise  generally do . . . 

Oil barrels . 

Pork  barrels number. 

Provisions pounds . 

Salt do... 

Shin  gles number. 

Stone pounds. 


Amount. 


.    485 

1, 144. 580 

667 

162 

13, 205 

9, 914, 282 

6,118 

549 

417,297 

538,250 

70,000 

1,056,280 


H  H4. 

HARBOR  OF  REFUGE  AT  GRAND  MARAIS.  MICHIGAN. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1861,  page  2053) $450, 000 

Appropriated 105,000 

The  necessity  for  a  harbor  of  refuge  on  the  American  shore  of  Lake 
Superior,  at  some  point  between  White  Fish  Bay  and  Grand  Island,  a 
distance  of  85  miles,  was  felt  by  navigators  long  before  the  commerce 
of  the  lake  had  assumed  the  importance  it  now  possesses. 

Grand  Marais,  from  its  locality,  about  midway  between  these  points, 
and  from  its  natural  topographical  features,  seemed  to  be  the  most  de- 
sirable place  for  the  construction  of  a  work  of  the  character  needed. 

Surveys  of  the  locality  were  made  in  1871  by  Maj.D.  C.  Houston  and 
in  1881  by  Maj.  H.  M.  Robert.  The  present  project  of  improvement  was 
adopted  on  the  report  of  a  Board  of  Engineer  Officers  made  in  the  lat- 
ter year. 

It  consists  in  the  construction  of  an  artificial  entrance  to  the  natural 
harbor,  by  cutting  a  channel  through  the  sand-spit  which  protects  the 
harbor  on  the  north,  and  in  building  two  crib-piers,  extending  from  the 
cat  to  the  22-foot  curve  in  Lake  Superior,  the  distance  between  the 
piers  to  be  500  feet. 

The  first  appropriation  for  this  work  was  made  in  1880,  $10,000  being 
granted.  This  sum  was  not  sufficient  to  commence  work  with  to  ad- 
vantage, and  remained  unexpended,  until,  by  the  appropriation  of 
$20,0u0  in  1881  and  $40,000  in  1882,  enough  money  was  available  with 
which  to  begin  operations. 

A  contract  was  entered  into  in  October  of  the  latter  year  and  work  of 
pier  construction  was  begun.  At  the  beginning  of  the  present  fiscal 
year  the  east  i)ier  had  a  length  of  600  feet  and  the  west  pier  700  feet. 

Under  the  appropriation  of  $35,000,  made  July  5, 1884,  a  contract  was 
entered  into  with  John  H.  Gillett,  of  Marquette,  for  building  500  linear 
feet  of  superstructure  over  cribs  sunk  in  1882  and  1883,  and  extending 
the  east  ^d  west  piers  150  and  300  feet,  respectively.  Of  the  nine  cribs 
required  for  these  extensions,  the  first  two,  to  be  sunk  in  line  of  the  east 
pier,  will  be  20  feet  wide  and  the  others  24  feet  wide.  During  the  fis- 
cal year  ending  June  30,  1885,  the  superstructure  called  for  by  Uie  con- 
tract was  completed,  with  the  exception  of  100  linear  feet  on  the  west 
pier,  which  was  built  up  to  the  required  height  of  six  courses,  but  not 
filled  or  planked.  The  west  pier  was  extended  50  feet  by  sinking  one 
crib. 

With  the  money  asked  for  the  fiscal  year  ending  June  30,  1887,  it  is 
contemplated  to  extend  the  piers  as  rapidly  as  possible. 
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Money  statement 

July  1,  1884,  amount  available $5,004  94 

Amount  appropriated  by  act  approved  July  5,  1884 35, 000  00 

40, 004  94 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 8,239  61 

July  1,  1885,  amount  available 31.765  33 


'Amount  (estimated)  required  for  completion  of  existing  project 345,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

i       1887 200,000  Oa 

I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
V     harbor  acts  of  1866  and  1867. 


Ahstraot  of  hide  far  pier  extension  at  Grand  Marais  Harbor »  Michigan,  opened  at  engineer 
offioef  Mihoaukeef  Wis,,  at  10  o^olook  a.  m.,  Tuesday,  August  26,  1884. 
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John  H.  Gillett.  Marquette,  Mich . 
Castle  Sutherland,    Bast  Sagi- 

32 

32 

$20 

18 

4 

5 

4 

$8 

$31,911 

2 

naw.  Mich 

30* 

No  bid. 

20 

10 

5 

5 

6 

4 

34.405 

*Pine  and  hemlock  50,800  linear  feet 
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IMPROVEMENT  OF  MANISTIQUE  HARBOR,  MICHIGAN. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1880,  page  1931) |6, 000 

Appropriated -. 6,000 

The  project  of  improvement  for  this  harbor  consisted  in  dredging 
between  piers  built  by  the  Chicago  Lumbering  Company,  increasing  the 
depth  of  the  channel  to  12  feet  for  a  width  of  160  feet. 

An  appropriation  of  $5,000  was  made  for  this  purpose  in  1880,  aud 
of  $1,000  in  1881. 

The  only  work  done  under  these  appropriations  was  the  removal  of 
11,780  cubic  yards  of  material  in  1880,  under  a  contract  with  the  Chicago 
Lumbering  Company. 

In  October,  1880,  a  survey  of  the  harbor  showed  that  the  direction  of 
the  piers  lay  across  the  natural  channel.  At  this  time  the  compauy^ 
which  had  built  the  piers  and  had  also  secured  the  contract  for  dredging, 
found  it  necessary  to  renew  about  330  feet  of  the  west  pier,  which  ht& 
been  washed  away. 
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The  saperintendent  of  the  company  was  notified  by  the  officer  iiii 
charge,  Maj.  H.  M.  Eobert,  that  the  pier  lines  would  have  to  be  recti- 
fied to  accord  wjth  the  natural  channel.  The  company  declined  to  com> 
ply  with  this  demand,  and  their  contract,  which  had  been  extended  from 
December,  1880,  to  June  1, 1881,  was  suspended. 

There  have  been  no  operations  at  this  harbor  since,  and  no  money  is 
asked  for  its  improvement 


Money  statement. 


Jaly  1,  1884,  amoaat  available 
Jaly  If  1885,  amount  available 


$3,501  79 
3,501  79 


COMMERCIAL  STATISTICS   FOR  THE   YEAR  ENDING  DECRMBRK  31,  1884. 

[Obtained  from  William  M.  Colwell,] 

Name  of  harbor,  Manistique,  Mich. 
CoUection  district,  Saperior,  Mich. 
Nearest  light  house,  Poverty  Island. 

Arrivals  and  departures  of  reeaeU. 


ArrivalB. 


DepartureB. 


Class. 

No. 

Tonnage. 

15,750 
11,750 

No. 

252 
31 

Tonnage. 

Steamers - -- 

252 
31 

15,750 

Sailing  Teaaela 

11,75a 

• 

Total 

283 

27,600 

283 

27,50(^ 

EXPORTS  BY  WATER. 


Articles. 


Amount,    i' 


Lamber. 
PickeU. 
Posto... 


do.... 


500 


Articlee. 


.feet  B.  M. .   35, 000. 000  .  Laths. . . 
. number. .        125,000     Shingles. 


Slabs. 


.number. 

....do.... 

...cords. 


Amount. 


5,500,000 

2, 000, 000 

1,000 


IMPORTS  BY  WATER. 


Apples 

Beef 

Beef 

Beer 

Brick 

Coal 

Com.. 

Dry  goods. 

Feed 

PUmr 


..barrels.. 

ponnde.. 

.oarrels.. 

do  — 

.number.. 

— tone.. 

.bushels.. 

— tone., 

— do  .. 

..barrels.. 


300 

50,000 

300 

100 

05,000 

50 

4,000 

50 

10 

2,000 


Groceries 

Hardware 

Hay 

Iron  and  steel 

Live  stock 

Machinery  ... 

OatB 

Oil 

Pork  barrels . . 
Salt 


.pounds.. 

tons.. 

....  do . 

do — 

.number., 
.pounds., 
.bushels.. 
..barrels., 
.number., 
.pounds.. 


too,  000 

30 

500 

50 

30O 

150,000 

25,000 

250 

400 

10,000 
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H  H6. 

IMPROVEMENT  OF  MOUTH  AND  HARBOR  OF  CEDAR  RIVER,  MICHIGAN. 

Original  estimate  (see  Report  of  Chief  of  Eugineers,  1882,  page  2121).  j $138,000 

Appropriated 30,000 

The  project  for  improving  this  harbor  contemplated  the  construction 
of  two  piers,  200  feet  apart,  extending  from  the  river-mouth  to  the  16- 
foot  curve  in  Green  Bay,  and  the  dredging  of  a  channel  not  less  than 
12  feet  deep  at  low  water ;  about  800  feet  of  these  piers,  beginning  at 
the  shore  line,  to  be  built  of  piles,  and  the  remainder  of  cribs. 

The  first  appropriation  ($15,000)  for  carrying  out  this  project  wto 
made  in  1882,  and  was  applied  to  the  construction  of  a  pile  pier  14  feet 
wide,  extending  from  the  east  bank  of  the  river  into  the  bay,  a  distance 
of  553  feet. 

This  is  the  entire  length  of  pier-work  completed.  The  channel  south 
of  this  structure  has  been  dredged  to  a  depth  of  about  14  feet  for  a 
width  of  120  feet.  During  the  past  fiscal  year  a  contract  was  entered 
into  with  Green's  Dredging  Company,  under  which  10,583  cubic  yards 
of  material  were  removed  from  the  channel.  This  contract  was  finished 
in  November. 

Bids  for  pier  extension  were  also  invited  by  advertisement,  to  be 
opened  August  26.  But  one  bid  had  been  received  at  the  hour  for  open- 
ing, which  was  rejected.  Under  readvertisement,  a  contract  was  entered 
into  with  Schwarz  &  Berner,  of  Green  Bay,  Wis.,  for  building  600  feet 
of  pile  pier. 

The  work  has  not  yet  advanced  sufficiently  to  report  an  increase  in 
the  length  of  the  pier. 

At  the  close  of  the  season  operations  under  this  contra<it  should  result 
in  extending  the  east  pier  200  feet,  making  it«  total  length  753  feet^ 
and  in  the  construction  of  the  first  300  feet  of  the  west  pier. 

Under  date  of  October  14, 1884,  a  change  in  the  direction  of  the  piers 
jet  to  be  built  was  recommended  and  approved,  and  the  extension  will 
be  continued  in  a  direct  line  with  the  part  already  built,  instead  of  at 
an  angle  as  originally  proposed.  The  advantages  to  be  gained  by  this 
change  of  direction  are : 

(1)  Vessels  approaching  the  channel  will  avoid  a  gravel  shoal,  which 
would  lie  directly  in  their  path  were  the  piers  extended  in  accordance 
with  the  original  plan,  or  the  shoal  would  have  to  be  removed. 

(2)  Vessels  will  be  able  to  lay  a  course  in  entering  the  harbor  which 
will  carry  them  clear  of  the  shoal,  and  after  entering  can  make  a  straight 
course,  instead  of  having  to  avoid  a  projecting  angle  in  the  pier. 

The  commerce  of  Cedar  River  is  entirely  local  and  incidental  to  a 
single  saw-mill.  A  harbor  of  refuge  does  not  seem  to  be  needed  at  this 
point,  and  if  it  were,  the  conditions  are  not  favorable  for  its  construc- 
tion. 

Money  statement. 

Jnly  1,  1884,  amount  available $1,119  82 

Amount  appropriated  by  act  of  Jnly  5,  1884 i5,000  00 

16,119  82 
Jnly  1,1^85,  amount  expended  during  fiscal  year,  exclusive  of  ontstanding 

Uabilities  July  1,  1884 2,932  74 

Jnly  1,  1885,  amount  available 13,187  08 

Amount  (estimated)  i*equired  for  completion  of  existinj;  project 108, 000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  riv»r  and 
harboc  acts  of  1866  and  1867. 
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Ahttract  of  bids  for  pier  extension  at  Cedar  Biver  Harbor,  Michigan j  opened  at  engineer 
office,  Mihoaukeef  Wie,f  at  10  o^ clock  a.  m.,  Tuesday,  August  26,  1884. 


Kame  and  addreaa 
of  bidder. 


Green's  Dredging 
Company,  O.  B. 
Graen,  president, 
Chicago,  111 


1  *^ 

«^   I 

piles  ( 
ar  foot 

r  tha 
tear  f 00 

White  oak  round 
required),  per  line 

Bound  piles,  othei 
white  oak,  ]>er  lin 
16,250  linear  feet. 

$0  82 

$0  21 

•   9 


I* 


•   • 

.  ■*» 

II 

i| 

as 

:p  r 

1* 

2-^ 

^ 

$32  00 


-fig 


$45  00 


'1= 

fc) 

lis 

&4 


$0  30 


|a 

a 


I 


"2 
8 

s. 

« 


I. 

•do 
3ep" 

la 

I 


$0  22  $20  00$     25$0  07 


•d 

b  o 

of 

t 

CQ 


$0  07 


e 

« 
a 


Pi 


o 
H 


$11, 818  25 


Abstract  of  bids  for  pier  extension  at  Cedar  River  Harbor,  Michigan,  opened  at  engineer 
office,  Milwaukee,  Wis.,  at  10  o*clock  a.  m,,  Tuesday,  October  21,  1884. 


Xa 


8 


Names  and 
addresses  of 
bidders. 


KobertH.Can^ 
field  and 
Aaron  F. 
Chapman, 
Watkins,  N. 
T 

Olof  A.  Nor- 
man,  Es* 
c  a  n  aba, 
Mich 

Christ  ian 
'Sch  w  ar  a 
and  Charles 
B  e  r ner. 
Green  Bav, 
Wis 

Horatio  Tru- 
man  an  d 
George  Coo- 
per, Mani- 
towoc,  Wis . 

Jasper  Han- 
a  on  and 
Hans  M. 
Score,  Man- 
itowoc, Wis. 


si 
Si 

9  a 

•^  mm 


•*»  u 
u  S 

O  9*^ 

art    *^^    ^O 


$0  24  I    $0  20 


78 


25 


80 


29 


17 


25 


20 


17 


P.S 


ase 


12 

Si5 


$35  00 


26  50 


26  00 


26  00 


32  00 


^ 


$30  00 


40  00 


44  00 


45  00 


-a 


•  a 


s 

.a 
p 


04  5 

r-HH 

sag 

pfti 


B.Sg 


P»9 


3»o 


9 


1 


o 

9 

li 

O 
P< 

P 
09 


s. 

^  p 


40  00 


$0  27 

$0  15 

1 

$24  00 

27 

22 

16  00 

24 

14 

14  00 

22 

18 

15  00 

26 

15 

15  00 

$7  00  $0  05 


p 
P  . 

O  n 
^P 

g.8. 


6* 

CO 


6  50 


8 


5  00 


5  10 


5  50 


64 


41 


$0  05 


10 


s 

I 

r 

3 

o 
H 


Si 


$12, 012  50 


18,850  00 


10,130  50 


10,401  00 


10,860  25 


COMMKBCIAL  STATISTICS  FOB  THE  YBAB  ENDING  DECEMBEB  31,   1884. 

[Obtained  ftom  Spalding  Lumber  Company.'' 

Name  of  harbor.  Cedar  River,  Mich. 
Collection  district,  Superior,  Mich. 
Neareat  light-bonse,  Chamber's  Island 
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Arrivals  and  departures  of  veweli. 


Glafla. 

ArrlTftls. 

Bepartares. 

% 

No. 

Tonnage. 

Crews. 

Na 

137 
121 

Tonnage. 

Crows. 

Stoftmers 

137 
121 

10, 180 
35,856 

1,088 
897 

10.180 
85,856 

1,068 

Sailing  vessels 

897 

Total 

258 

46,036 

1.985 

258 

46, 036 

Lfle5 

BXP0RT8  BY  WATER. 


Articles. 


Bark cords.. 

Fish packages . . 

Laths number.. 

Lumber feet,  B.  M.. 

Posts number.. 


Amount. 


1,200 

4.300 

5,000,000 

24,000,000 

05,000 


Articles. 


Shingles number. 

Slabs cords. 

Poles,  telegraph number. 

Ties,  railroad do . . . 


Amount 


4,000,000 

4,000 

4,500 

65,000 


IMPORTS  BY  WATER. 


Apples barrels.. 

Beef pounds . . 

Beer oarrels.. 

Brick number.. 

Coal tons.. 

Com bushels . . 

Dry  goods tons.. 

Feed do  .. 

Flour barrels . . 

Fruit pounds.. 

Oroceries do 

Hardware tons.. 


300 

55,000 

245 

45,000 

40 

550 

80 

240 

1,100 

6,000 

21,000 

12 


Hay tons. 

Iron  and  steel pounds. 

Leather tons. 

Lime barrels. 

Live-stock number. 

Machinerv pounds. 

Merchanoise,  general do  . . 

Oil barrels. 

Pork,  barrels number. 

Provisions pounds. 

Salt do... 


12 

40.000 

2 

135 

225 

120,000 

85.000 

180 

200 

22,000 

150,000 


H  H7. 

IMPROVEMENT  OF  MENOMONEE  HARBOR,  MICHIGAN  AND  WISCONSIN. 

Original  estimate  (see  Report  of  Chief  of  Engineers,  1874,  I,  page  139) |212, 000 

Appropriated 200,000 

Approved  project, — ^The  coiitinuation  of  two  parallel  piers,  aboat  400 
feet  apart,  extending  from  the  mouth  of  Menomonee  Biver  to  the  16- 
foot  carve  in  Green  Bay,  and  dredging  a  channel  between  them,  not  less 
than  14  feet  deep  at  low  water,  connecting  the  deep  vat^r  in  the  river 
with  the  deep  water  in  Green  Bay. 

The  first  appropriation  for  the  improvement  of  this  harbor  was  mado 
in  1871. 

During  the  past  fiscal  year,  under  a  contract  with  Schwarz  &  Bemer, 
of  Green  Bay,  Wis.,  superstructure  was  built,  filled  and  planked,  over 
seven  cribs  of  the  north  pier,  350  linear  feet,  and  over  fourteen  cribs  of 
the  south  pier,  700  feet.    The  contract  was  finished  in  November  last. 

The  north  pier,  including  the  pier-head,  is  now  completed  in  accord- 
ance with  the  existing  project,  being  1,854  feet  long  and  terminating  at 
the  lOfoot  curve.  The  south  pier  is  2,710  feet  long  and  will  have  to  be 
extended  350  feet  farther  to  attain  the  same  depth  of  water. 

This  will  cause  it  to  project  450  feet  beyond  the  present  terminus  of 
the  north  pier. 

In  my  last  annual  report  I  stated  that  '^  the  extension  of  the  piers 
since  then  (1881)  would  naturally  tend  to  prevent  this  shoaling  and  it 
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18  thought  that  by  extending  them  to  the  18-foot  enrve  in  the  bay  all 
danger  of  obstruction  from  this  source  would  be  obviated; "and  sub- 
mitted an  estimate  of  the  cost  of  such  extension,  which  was  $88,000 
more  than  the  original  estimate  of  $212,000  for  extending  the  piers  to 
the  16foot  curve. 

An  examination  of  this  harbor  was  made  at  the  close  of  the  fiscal 
year,  which  shows  a  channel  between  the  piers  of  12  feet  depth  and  150 
feet  width,  with  a  narrow  channel  13  feet  deep. 

A  comparison  of  the  soundings  with  those  in  the  map  of  1881,  shows 
that  as  the  piers  are  carried  out  across  the  bar  the  depth  on  the  bar 
increases,  so  that  between  the  present  ends  of  the  piers  there  is  12  to 
14  feet  depth  where  in  1881  there  was  9  to  10}  feet.  Also  the  12- foot 
curve  has  pushed  out  150  feet  farther,  forming  a  narrow  spit  in  prolon- 
gation of  the  south  pier.  The  18-foot  and  24-foot  curves  show  no  ma- 
terial changes,  and  the  depth  south  of  the  south  pier  is  the  same  as  in 
1881.  « 

North  of  the  north  pier  the  12-foot  curve  has  been  carried  600  feet 
farther  out,  due  to  dumping  dredged  material,  mostly  private  work.  In 
its  present  condition  this  is  no  detriment  to  the  harbor. 

The  south  pier  is  improperly  used  as  a  wharf  by  the  Menomouee  Kiver 
Lnmber  Company  for  storing  and  handling  lumber,  and  the  north  pier 
is  used  as  a  mooring  wharf  for  heavy  lumber  barges. 

Such  use  of  these  piers  has  caused  serious  damage,  in  several  in- 
stances necessitating  repairs,  and  is  a  constant  source  of  deterioration, 
rendering  more  frequent  renewals  of  the  superstructure  necessary,  and 
threatening  the  stability  of  the  whole  structure. 

In  compliance  with  General  Order  No.  13,  headquarters  Chief  of  En- 
gineers, dated  July  23,  1884,  issued  to  meet  the  requirements  of  section 
2  of  the  river  and  harbor  act  of  July  5, 1884, 1  made  a  report  on  this 
subject  last  November,  from  which  the  following  extracts  are  taken : 

The  qnestions  growing  oat  of  the  private  occupation  of  Government  piers  at  many 
of  the  lake  porta,  which,  in  some  instances,  lead  to  very  emharrassing  complications, 
would  seem  to  render  immediate  legislation  upon  this  subject  a  matter  of  great  im- 
portance. I  would,  therefore,  respectfully  suggest  that  the  enactment  of  a  suitable 
law  be  recommended,  which  shall  clearly  define  the  jurisdiction  of  the  United  States 
over  piers  and  other  works  built  by  Congressional  appropriations,  and  making  it  a 
penal  offense  for  any  individual  or  corporation  to  occupy  or  use  for  private  or  com- 
mercial purposes  any  such  structure  without  having  first  obtained  tne  written  au- 
thority of  the  Secretary  of  War. 

It  seems  also  advisable  that  such  a  law  should  contain  a  proviso  permitting  and 
authorizing  the  Secretary  of  War  to  transfer  to  the  proper  city  or  town  authorities 
the  control  of  any  portion  of  such  works,  which,  having  become,  by  accretions  to  the 
shores  adjacent,  or  from  other  causes,  no  longer  a  part  of  the  necessary  protection  of 
the  harbor  entrance,  are  still  essential  in  maintaining  the  inner  harbor,  and  are  also 
yalaable  for  wharfage  or  other  commercial  purposes,  a  condition  of  such  transfer  be- 
ing, that  the  works  so  transferred  shall  be  kept  in  perpetual  repair  by  the  local  wx-- 
thorities. 

A  report  upon  the  occupation  of  tbe  Government  piets  at  this  harbor  was  made  by 
my  predecessor,  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers,  United  States  Army, 
nnder  date  of  October  12,  1876. 

Referring  to  the  inner  or  slab  portion  of  the  north  pier  this  report  states  : 

''This  portion  of  the  north  pier  was  cut  off  from  the  river  channel,  and  would  soon 
be  cat  off  from  the  bay  also.  Under  these  circumstances  it  became  inclosed  by  the 
property  of  the  R.  Stevenson  and  Company's  saw-mill  and  I  told  the  company  that  I 
had  no  objection  to  their  using  it  as  long  as  their  property  was  in  such  a  shape  as  to 
prevent  the  bay  breaking  into  the  river." 

This  part  of  the  Government  pier  had  been  built  in  1872,  and  subsequently  became 
incloeed  by  improvements  made  /by  the  saw-mill  company.  Still  later,  the  space 
north  of  this  slau  pier  was  reclaimed  by  fillinfc  in  with  slabs,  saw-dust,  d^c,  the  work 
being  done  by  the  miU  company,  thus  effectually  protecting  the  lake  side  of  the 
pier. 

I  can  see  no  objection  to  the  mill  company  using  aud  occupying  this  part  of  the 
work. 
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H  H  8. 

IMPROVEMENT  OF  OCONTO  HARBOR,  WISCONSIN. 

Estimated  cost  (see  Report  of  the  Chief  of  Engineers  for  1883^  page  1646) $150  00 

Appropriated 40  00 

Approved  project — ^The  extension  to  the  10-foot  curve  in  Green  Bay 
of  two  slab'piers  built  by  the  city  of  Oconto,  the  piers  to  be  parallel 
and  150  feet  apart,  with  a  dredged  channel  between  them  100  feet  wide 
and  8  feet  deep  at  the  shore-line,  increasing  to  a  depth  of  10  feet  at  the 
outer  end  of  the  piers  ^  also  dredging  a  channel  about  2  miles  long,  100 
feet  wide,  and  8  feet  deep  at  low  water,  from  Section  Street  Bridge,  in  the 
city  of  Oconto,  connecting  the  river  at  that  point  with  the  channel  be- 
tween the  piers. 

The  first  appropriation  for  this  harbor  was  made  in  1881,  and  work 
was  begun  in  the  ensuing  year. 

Under  the  appropriation  of  July  5,  1884,  a  contra<5t  was  entered  into 
with  Schwarz  &  Berner,  of  Green  Bay,  Wis.,  for  extending  the  piers 
800  linear  feet  and  building  a  pile  protection  for  the  south  pier,  parallel 
to  and  covering  the  outer  1,000  linear  feet  of  same,  on  the  south  side. 

During  the  past  fiscal  year,  under  this  contract,  the  line  of  protection- 
piling  was  completed,  with  the  exception  of  placing  120  linear  feet  of 
wales,  and  the  work  of  pier  extension  was  begun. 

In  September,  1884,  a  dredge  belonging  to  the  Fox  River  improve- 
ment was  transferred  to  Oconto,  and  has  removed  from  the  channel 
56,671  cubic  yards  of  material.  The  total  quantity  dredged  since  the 
improvement  begun  is  111,451  cubic  yards. 

Included  in  this  work  is  a  cut  2,400  feet  long,  60  feet  wide,  and  9  to 
10  feet  deep,  forming  a  straight  channel  and  cutting  off  a  bend  in  the  river 
about  3,500  feet  in  length. 

The  north  pier  is  1,100  feet  long,  and  the  south  pier,  built  to  a  length 
of  1,900  feet,  is  but  1,850  feet  long,  a  section  of  50  feet  length  (No.  38) 
having  been  entirely  carried  away  by  ice  in  the  winter  of  1883-'84. 
This  section  will  be  rebuilt  under  a  contract  now  in  force,  which  will 
add  500  linear  feet  to  the  north  pier  and  300  feet  to  the  south  pier, 
making  them  respectively  1,600  feet  and  2,150  feet  long. 

In  other  improvements  in  this  district  it  has  been  customary  for  the 
United  States  to  improve  only  the  part  of  the  harbor  outside  the  shore- 
line, leaving  that  inside  for  the  local  authorities  to  work  upon.  There 
seems  no  reason  why  this  harbor  should  be  made  an  exception,  especially 
as  the  commerce  is  small  and,  from  its  dependence  on  the  lumber  in- 
terests, probably  temporary. 

The  channel  is  often  used  for  booming  and  mooring  logs  and  lumber- 
scows,  and  the  piers,  built  in  the  cheapest  practicable  manner,  are  con- 
stantly receiving  injuries  from  such  use,  the  piles  being  frequently 
broken,  and  when  not  promptly  replaced  the  slab  filling  washes  out,  en- 
dangering serious  breaches  in  the  piers. 

That  part  of  the  piers  built  by  the  citizens  was  so  poorly  constructed 
that  unless  rebuilt  or  extensively  repaired  it  will  soon  afford  no  protec- 
tion and  render  the  outside  work  unavailable. 

Should  Congress  continue  to  make  appropriations  for  this  improve- 
ment, it  would  seem  advisable  that  the  funds  be  devoted  to  the  comple- 
tion of  the  work  outside  the  shoreline  and  that  the  expenditures  be 
made  contingent  on  the  work  inside  being  carried  forward  by  local  in- 
terests in  a  satisfactory  manner,  in  regard  both  to  the  amount  of  work 
and  the  rate  of  progress. 
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As  bearing  upon  this  question  the  report  of  Mr.  Thomas  E.  Hutchings, 
inspector,  is  appended  hereto. 

Money  statement. 

Jaly  1,  1884,  amonnt  available fl95  15 

Amount  appropriated  by  act  approved  July  5,  1884 15, 000  00 

15,195  15 
Jaly  1,  1 885,  amouDt  expended  daring  fiscal  year,  ezclnsive  of  outstandlDg 

liabilities  July  1,  1884 4,026  72 

Jaly  1,  1885,  amount  available 11,168  43 

{Amoant  (estimated)  required  for  completion  of  existing  propect 110, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 
1887 .V 20,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
1 


Ahilraet  of  bids  for  pier  exiention  at  Oconto  ff arbor,  WisoonHn,  opened  at  engineer  office, 
Milwaukee,  Wis.,  at  10  o'clock  a.  m.,  Tuesday,  August  26,  1884. 


K4K 


NuDM  and  ad« 
dre«M«  of  bidders. 


Is 

1! 

^^ 
8 


$ 


1 

2 

3 


Hanson  A  Scove, 
If  anitowoo, 
Wis 

Christian  Schwarx 
and  Charles 
Bemer.  Green 
Bay,  Wia 

Oreene'a  Dreds- 
IneGompany,  O. 
B.  Greene,  presi- 
dent, Chioa  so,  lU . 

Aaron  F.  Coap- 
man.  Robert  U. 
Canfleld,  and 
Henry  A.  Can- 
fleld. Watkins, 
N.  ¥.• 


13 

Ill 

o.-*»j 
"*  8 


9 

I"* 


$0  24 


24 


32 


22 


$0  14i 


12 


18 


18 


hi 


9 


it 


■s 


ll 

a 


•^1 


^o   * 


$43  00 


44  00 


40  00 


30  00 


CO 

.a 

P4 


■2 
S 


« 

I 

CO 


8 


-I 


9 
I 

CO 


p-    ;s 


$0  25  10  17 


23 


« 

(3 


I 


I 

I 


116  00  16  00  :$1  95  10  05  $0  05  #11,607  70 


lOi 


28        20 


27 


20 


12  00 


18  00 


24  00 


500 


600 


500 


1  60 


2  00 


1  50 


6 


10,094  20 


13, 458  20 


12, 496  80 


*  Beceived  by  express  at  4 .45  o'clock  p.  m.,  Tnesday,  August  26, 1884. 


REPORt  OF  MR.   THOMAS  E.   HUTCHINOS,   INSPECTOR. 

Milwaukee,  Wis.,  July  23, 1885. 
Sir  :  In   hccordance  withyour  instractions  I  have  the  honor  to  make  the  following 
Import  on  Oconto  Harbor,  Wisconsin. 


I.   CONDITION   OF  PIERS. 

Ifortk  pier. — ^This  is  in  good  condition  as  far  as  built  except  that  the  sand  covering 
pat  on  to  protect  it  from  sparks  and  fire  has  blown  off  from  the  six  inner  sections. 
South  pMT.— This  pier  is  covered  with  sand,  except  the  50  feet  built  this  season,  and 
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is  well  protected  from  fire.  Several  piles  have  been  broken  off  on  the  channel  side  bv 
tugs  and  scows  running  into  them.  Two  were  broken  oil'  by  Messrs.  Holt  &,  Balcomui 
tugs,  and  will  be  replaced  by  them;  the  others  no  one  will  acknowledge  breaking. 

The  inner  600  feet  of  this  pier  were  built  by  the  city  of  Oconto,  and  need  immediate 
repair.  The  piles  on  the  channel  side  seem  to  have  been  driven  from  3  to  4  feet  apart, 
but  at  the  present  time  there  are  intervals  of  from  10  to  30  feet,  which  were  caused 
by  tugs,  scows,  &o.,  running  into  and  breaking  off  the  piles  below  the  water  surface. 
The  remaining  piles  do  not  extend  more  than  2^  feet  above  water,  and  are  in  very  bad 
condition.  The  filling,  which  is  composed  of  edgings  weight'Od  with  sand,  extends 
above  the  pile  heads.  The  current  runs  squarely  against  the  inner  end,  and  the  only 
protection  it  has  is  one  pile  and  the  weight  of  the  sand  on  the  edging^. 

U.  CONDITION  OF  CHANNEL. 

Between  piers, — Is*from  50  to  75  feet  wide,  commencing  at  the  south  pier,  with  an 
approximate  depth  of  8  feet.  Tugs  drawing  7  feet  have  no  trouble  in  passing  through 
it.    The  width  between  the  piers  is  150  feet. 

Between  piers  and  cut-off. — ^A  channel  75  feet  wide,  with  a  depth  varying  from  9  to  9| 
feet,  for  a  distance  of  2,450  feet  from  the  inner  end  of  the  south  pier,  was  dredged  in 
1884.  It  has  not  shoaled  to  any  great  extent,  as  tugs  drawing  7  feet  can  easily  pass 
through  it. 

CuUof. — ^A  cut  was  made  in  1884,  and  1885  commencing  near  Spies's  Mill,  and  forming 
a  channel  about  2,000  feet  long,  70  feet  wide,  and  varying  in  depth  from  4  to  10  feet 
(reduced  depth)  to  the  river  below.  The  channel  from  Spies's  Mill  to  Section  Street 
Bridge  wUl  not  exceed  3  feet,  reduced  depth. 

in.   OCCUPANCY  OF  PIERS  AND  CHANNEL. 

The  river  near  the  cut-off  is  used  by  Messrs.  Holt  &,  Balcom  for  storing  rafts  of  tim- 
ber, leaving  a  space  for  tugs  to  pass  through. 

Tows  of  logs,  composed  of  five  or  six  rafts,  are  very  often  left  in  the  cut  at  nights 
aYid  over  Sundays,  and  parties  passing  through  are  compelled  to  pass  over  the  logs  or 
push  them  aside. 

The  channel  side  of  the  north  pier  is  used  for  making  up  tows  of  logs,  which  remain 
tied  to  the  pier  from  three  to  four  days  at  a  time.  Tugs  do  not  tie  up  to  this  pier,  as 
there  is  only  4  feet  of  water,  reduced  depth,  at  the  outer  end. 

Tugs  tie  up  to  the  channel  side  of  the  south  pier,  and  very  often  remain  over  night. 
Very  respectfully,  your  obedient  servant, 

ThOS.  E.   HUTCHING8, 

Inspector, 

Col.  J.  W.  Barlow, 

Corps  of  EngineerSf  U.  8,  A. 


COBfMERCIAL  STATISTICS  FOR  THE  TEAR  ENDING  DECBBfBER  31,   1884. 

[Obtained  from  Hon.  W.  H.  Yonng.] 

Name  of  harbor,  Oconto,  Wisconsin. 

Collection  district,  third. 

Nearest  light-house,  Sturgeon  Bay,  Wisconsin. 

Arrival  and  departure  of  vessels. 


1 

Arrivals. 

Departures. 

Number.  I  Tonnage. 

Crews. 

Number. 

Tonnage. 

Crews. 

Steamers 

SailinfiT- vesaels 

63 

130 

3,150 
26,000 

315 
920 

68 
139 

8,400 
27,800 

840 

973 

Total 

193 

29,150 

1,235 

207 

81,200 

1,818 
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Arrival  and  departure  of  veueU — Continued. 

EXPORTS. 


Artioles. 


By  water. 


M barrels. . 

cords  . 

• bushels.. 

poands. . 

barrels . . 

ngs pounds.. 

« namber.. 

packages.. 

• barrels.. 

ware tons. . 

I number.. 

M do 

stock do  — 


20,000 

15,' 666" 
6,000 


8. 000, 000 
85 


By  rail. 


I 


Articles. 


600 
2,000 
1,800 
4.000 
1,200 


800 

15.000 

4.000 

240 

2.000 

7,000,000 

290 


Lnniber feet,  B.  M. 

Machinery pounds. 

Merchandise,  eeneral  lbs. 
Poles,  telegraph  .number. 

Post* do  .. 

Potatoes barrels . 

Shingles namber. 

Slabs cords. 

Tools,  farm tons. 

Ties,  railroad — nnmber. 

Wood cords . 

Wool pounds. 

Rags do... 


By  water. 


34, 000, 000 

40.000 

900,000 


42,000 

400 

8,000,000 

800 


By  rail. 


42,000,000 


400,000 

50,000 

410,000 


100,000 


24,000,000 

1,400 

80 

250.000 

600 

8,000 

2,060 


IMPORTS. 


as barrels.. 

y b  ushels . . 

pounds.. 

barrels.. 

c number.. 

tons.. 

bushels. . 

roods tons.. 

do    . 

r barrels.. 

; pounds.. 

pries do — 

ware tons.. 

do  — 


140,000 


340,000 

240 

13,000 

870 

2,000 


2,800,000 
2,000 
1,000 


700 
4,000 
300,000 
2,0U0 
27,000 
380 
82,000 
4.0U0 
8,500 
3,100 
600.000 
3, 700, 000 
5.000 
1,000 


Iron,  &o pounds. 

Leather tons . 

Lime barrels. 

Live  stork number . 

Machinery poands . 

Merchandise,  general,  lbs . 

Oil barrels. 

Plaster,  land tons . 

Pork  barrels number. 

Frovii»ions pounds. 

Salt do     . 

Stone cords. 

Wheat bushels. 

Wood cords . 


100,000 


600 


200.000 

10,  OOU,  OUO 

600 


800 
60,000 


200 

'iio 


300,000 
60 
2,500 
3.800 
600,000 
20.  000, 000 
2,500 
200 
4.0O0 
240,000 
200,000 


125,000 
90 


H  Hg. 

IMPROVEMENT   OF  PENSAUKEE   HARBOR,  WISCONSIN. 


mated  cost  (see  Report  of  Chief  of  Engineers,  1883,  page  1652) 
ropriated 


$50,000 
15,000 

!he  firat  appropriation  for  the  improvement  of  this  harbor  was  made 
act  of  Congress  passed  August  2, 1882,  the  river  and  harbor  act  con- 
ling  an  item  of  |10,000  for  the  purpose. 

?he  project  consisted  in  continuing  a  slabpier  which  had  been  built 
private  enterprise  until  it  should  reach  the  10-foot  curve  in  Green 
Yj  and  in  dredging  a  channel  south  of  this  pier  to  a  depth  of  10  feet 
1  width  of  100  feet,  which  should  connect  the  deep  water  in  the 
er  with  the  deep  water  in  the  bay. 

'he  present  condition  of  the  harbor  is  the  same  as  when  my  last  an- 
il report  was  written,  viz : 

'he  entire  length  of  the  pier  is  2,900  feet,  the  inner  1,600  feet  having 
in  bailt  by  private  parties,  and  the  remaining  1,300  linear  feet  hav- 
been  built  by  the  United  States. 

?he  channel  south  of  this  pier  has  l^een  dredged  by  United  State  s 
dges  to  a  depth  of  10  feet  and  width  of  25  feet. 
["here  were  no  operations  during  the  past  fiscal  year, 
^o  part  of  the  appropriation  of  $5,000  made  July  5,  1884,  has  been 
>ended. 

^n  investigation  made  in  the  fall  of  1884  developed  the  fact  that 
re  were  absolutely  no  commercial  or  navigation  interests  to  be  bene 
id  by  oontinuing  the  improvement,  and  a  recommendation  that  the 

125  ENa 
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ipenditure  of  the  money  appropriated  be  suspended  until  satisfactory 
^dence  was  received  of  the  necessity  of  its  expenditure,  was  concurre( 
k  by  the  Chief  of  Engineers  and  approved  by  the  Secretary  of  Wai 
No  money  is  asked  for  continuing  this  improvement. 

Money  statement 

July  1,  1884,  amount  available $815  8 

Amount  appropriated  by  aot  approved  July  5, 1884 5,000  0 

5, 815  8 
July  1. 1885,  amount  expended  during;  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 40  0 

July  1, 1885,  amount  available 5,775  7 

i  Amount  (estimated)  required  for  completion  of  existiufif  project 35, 000  0 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  THE  TEAR  ENDIKQ  DECEMBER  31,  1884. 

[Obtained  from  H.  G.  Morgsn.] 

Name  of  barbor,  Pensankee,  Wisconsin. 
Collection  district,  Milwaukee,  Wisconsin. 
Nearest  light-house,  Tail  Point,  Wisconsin. 

Arrival  and  departure  of  veseeU, 


Arrlvak. 

Departures. 

Na 

41 

Tonnage. 

Crews. 

No. 

41 

Tonnage. 

Ctf 

RljAam  Am  .....«.«.........r.*«**«T*Tf'r** tt-^-t--t- 

7,256 

41 

7,S65 

SXPOBTS. 


Artioles. 

By  water. 

Byndl 

Articles. 

1 
By  water, 

B«iAf       barrels.. 

5. 670 
200 
1,000  '■ 
2,000  1 

117,000 

Maohinerr nounds.. 

Bntter ik>anda.. 

Merohanoise.  seneral . . .  .do. . . . 

TNiih        .  naokaires . . 

Posts ..number.. 

Hides        ..number.. 

Potatoes barrels. . 

L.i VA  stoolc     ....... do  • . . 

Sbinirles  r-,.,. .......  number. . 

Lumber feet,B.  M.. 

430.000 

IMPOSTS. 


Feed tons. 

Slonr barrels. 


16,  WO  I 
6,000  i 


Merohandise,  general,  pounds. 
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H  H  lo. 
IMPROVEMENT  OP  GREEN  BAY  HARBOR,  WISCONSIN. 

Estimated  cost  of  present  project  (see  Report  of  Chief  of  Engineers,  1881, 

page  2060) $135,000 

Appropriated 98,000 

The  total  appropriations  for  the  improvemeDt  of  this  harbor  amoant 
to  $270,550,  most  of  which  has  been  applied  to  dredging. 

The  maintenance  of  a  good  channel  here  is  important  to  the  naviga- 
tion of  Fox  Eiver. 

The  present  project  consists  in  dredging  a  channel  200  feet  wide  and 
14  feet  deep  at  low  water,  extending  from  the  mouth  of  Fox  River  to 
deep  water  in  Green  Bay,  a  distance  of  2  miles,  including  a  revetted  cut 
through  Grassy  Island. 

At  present  this  channel  is  175  feet  wide,  and  from  13  to  14  feet  deep. 
The  revetment  through  Grassy  Island,  705  feet  long  on  the  east  side 
and  620  feet  long  on  the  west  side,  is  not  in  good  condition,  and  will 
require  the  renewal  of  most  of  the  superstructure. 

During  the  past  fiscal  year  two  United  States  dredges  removed  from 
the  channel  49,402  cubic  yards  of  material ;  the  time  occupied  by  both 
dredges  being  ninety-seven  days. 

The  total  quantity  dredged  since  the  improvement  began  is  753,475 
cubic  yards. 

In  May  of  the  present  year  a  contract  was  entered  into  with  the  Green 
Bay  Dredge  and  Pile  Driver  Company  for  dredging  to  the  extent  of 
$3,000,  at  26  cents  per  cubic  yard. 

Work  on  this  contract  had  not  been  commenced  at  the  close  of  the^ 
fiscal  year. 

When  this  contract  is  finished  there  will  remain  on  hand  a  sufficient 
sum  to  make  the  needed  repairs  to  the  revetments. 

With  the  money  asked  for  the  fiscal  year  ending  June  30, 1887,  it  is; 
contemplated  to  dredge  the  channel  to  the  dimensions  called  for  by  thei 
present  project. 

Money  statement. 

July  1,  1884,  amount  available $3,863  67 

Amoont  appropriated  by  act  approved  Jnly  5, 1884 10,000  00 

13,863  67 
July  1, 1885,  amoant  expended  daring  fiscal  year,  exclusive  of  outstanding 
Uabilities  July  1,  1884 5,008  73 

July  1,  1885,  amount  available 8,854  94 

{Amount  (estimated)  required  for  completion  of  existing  project 37, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1887    37, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

^httraet  of  bids  for  dredging  at  harbor  at  Green  Batf,  Wis.,  opened  at  engineer  office,  Mil- 
waukee, Wis.,  at  II  0^ clock  a,  m.,  Wednesday,  April  22, 1885. 


^o. 


1 

3 
I 


If  ames  and  addreMea  of  bidders. 


Tmnuui  4fc  Cooper,  lianitowoo,  WU 

Oreen's  DredKing  Compuiy.  O.  B.  Green,  president,  Chioaffo,  HI 

6r»eo  Bay  Dreoge  and  Pile- Driver  Company,  Levy  B.  Oixlfrey,  pres- 
ident. Green  Bay,  WU 


Bate  per 
cnbfo 
yard. 


$0  29 
81 

26 


Total 
approximate 
valne  of  bid. 


$3,480 
8,720 

8,120 
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COMMERCIAL  STATISTICS  FOR  THE  YEAR  ENDING  DECEMBER  31,  1884. 

[Obtained  from  Mr.  D.  I.  Follett,  depaty  collector  of  onatoma.] 

Name  of  harbor,  Green  Bay,  WisconsiD. 
CoUeotion  district,  Milwaukee,  Wisconsin. 
Nearest  light-hoase,  Grassy  Island,  Wisconsin. 

Arrival  and  departure  of  vessels. 


Arrirala. 

Departorea. 

Na 

Tonnage. 

No. 

Tonnage^ 

Steamers 

193 
162 

29.801 
19, 291 

208              31. 16S 

Sailinis-Tesaela.  -- 

173              20. 114 

Total 

355 

49,092 

381  1            51.180 

H  H  II. 

HARBOR  OF  REFUGE  AT  ENTRANCE  OF  STURGEON  BAY  CANAL,  WIS- 
CONSIN. 

Estimated  cost  (Bee  Report  of  Chief  of  Engineers,  1874, 1,  page  141) flHO,000 

Appropriated 160,000 

The  project  of  constructing  a  harbor  of  refuge  inclosing  the  Lake 
Michigan  entrance  to  the  Sturgeon  Bay  Canal  was  adopted  in  1871, 
and  the  pier  work  was  completed  in  the  fall  of  1884. 
i  The  harbor  is  inclosed  between  two  piers,  each  1,200  feet  long,  begin- 
ning at  equal  dit^tances,  respectively,  north  and  south  from  the  lake 
entrance  to  the  Sturgeon  Bay  and  Lake  Michigan  Ship-canal,  850  t^t 
^part  at  the  shore-line,  converging  to  a  distance  of  235  feet  from  each 
other,  with  detached  piers  extending  150  feet  further,  the  latter  being 
«o  placed  that  the  entrance  is  widened  to '335  feet.  The  outer  end  of 
«ach  detached  pier  is  connected  with  the  outer  end  of  the  adjacent  main 
atructure  by  165  feet  of  fender  piling. 

The  project  embraces  the  formation  of  a  dredged  channel  of  indefi- 
nite witlth,  16  feet  deep,  extending  from  the  harbor  entrance  to  the 
canal  entrance. 

During  the  past  fiscal  year,  by  hired  labor  and  the  purchase  of 
material  in  open  market,  the  guide-piling  at  the  entrance  to  the  harbor 
was  completed ;  350  feet  of  superstructure  was  built  over  the  south  pier 
by  bolting  two  courses  of  timber  thereon,  the  stone  filling  in  both  piers 
was  completed,  and  the  piers  were  riprapped  and  planked. 

This  completed  the  work  of  construction  in  accordance  with  the  proj- 
ect, though  considerable  dredging  is  still  to  be  done. 

As  stated  in  my  last  annual  report,  the  advantages  expected  to  accrue 
to  vessels  navigating  Lake  Michigan,  when  the  construction  of  a  harbor 
of  refuge  at  this  place  was  projected,  have  not  been  entirely  realized. 
It  is  reported  that  in  tempestuous  weather  the  harbor  is  too  limited, 
and  does  not  afford  sufficient  security  to  vessels  seeking  its  shelter, 
often  necessitating  their  jmssage  through  the  canal  to  avail  themselves 
of  the  superior  advantages  afforded  by  the  natural  harbor  of  Sturgeon 

Bay. 

-  Tolls  are  exacted  by  the  canal  company  from  vessels  using  the  canal 
either  as  an  avenue  of  safety  or  for  purposes  of  trade. 

As  the  construction  by  the  United  States  of  a  harbor  of  refuge  at 
the  lake  entrace  of  the  canal  is  a  direct  benefit  to  the  canal  itself,  it 
would  seem  no  more  than  just  that  vessels  seeking  safety  in  the  harbor, 
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and  compelled  to  pass  through  the  canal  to  secure  such  safety,  should 
be  exempt  from  paying  toll  to  the  canal  company. 

It  18  therefore  recommended  that  such  legislation  be  accomplished  as 
shall  render  the  canal  free  to  vessels  that  may  be  *compelled  to  use  it 
through  stress  of  weather. 

It  is  probable  that  when  all  the  dredging  contemplated  shall  have 
been  done,  the  necessity  of  vessels  passing  through  the  canal  to  seek 
the  protection  of  Sturgeon  Bay  will  be  diminished. 

It  is  contemplated  to  apply  the  money  asked  for  the  fiscal  year  end- 
ing June  30, 1887,  to  dredging,  and  repairs,  if  needed. 

Money  statement. 

Jaly  1, 1884,  amount  available |1, 105  90 

Amoant  appropriated  by  act  approved  Ju  13^  5,  1884 10,000  00 

11, 105  90 
July  1, 1885,  amonnt  expended  during  fiscal  year,  exclasive  of  outstanding 
liabilities  July  1. 1884 6,319  50 

m  - 

Jnly  1,  1885,  amount  available 4,786  40 


Amount  (estimated)  required  for  completion  of  existing  project SO,  000  00 

Amount  tbatcan  be  profitably  expended  in  fiscal  year  ending  JuneSO,  1887    20, 000  00 
1  Submitted  in  compliance  with  requirements  of  section  S  of  river  and 


comp 
^     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS  FOR  THE  YEAR  ENDING  DECEMBER  31,   1884. 

[Obtained  from  Hon.  E.  S.  Minor,  superintendent.] 

Name  of  harbor,  harbor  of  refuge  at  entrance  of  Sturgeon  Bay  Canal,  Wisconsin. 
Collection  district,  Milwaukee,  Wisconsin. 
Nearest  light-house,  entrance  to  harbor. 

Kumhtr  of  vessels  and  their  tonnage  which  passed  through  the  Sturgeon  Bay  and  Lake 
Michigan  Ship-canal  during  the  year  ending  December  31,  1884. 


Tonnage^ 


Steamers 

SailinjE-Teesels 
Tow  barges... 

Total... 


183,385 
217, 53S 
820,431 


721, 231 


H  H  12. 


IMPROVEMEJTT  OF  AHNEPEE  HARBOR,  WISCONSIN. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1876,  II,  pages  346-359). .  |175,  OOD 
Appropriated 140,000 

Project  of  improvement. — The  formation  of  a  small  artificial  harbor, 
coDDQcted  with  the  lake  by  a  chaimel  100  feet  wide  and  12  feet  deep  at 
low  water,  to  be  formed  by  the  coustriictiou  of  two  piers  extending  from 
the  shore  line  to  the  18-foot  curve  in  the  lake ;  also  blasting  and  dredg- 
ing rock  from  the  river  bed  near  its  mouth  for  a  distance  of  750  feet. 

During  the  past  fiscal  year  the  work  of  rock  removal  and  pier  con- 
struction was  done  by  hired  labor,  with  the  following  result : 

Two  cribs,  which  had  been  partially  built,  and  one  which  had  been 
bnilt  to  full  height  under  former  appropriations,  were  completed  and 
sank,  and  two  cribs  were  entirely  built  and  sunk  in  extension  of  the 
piers. 
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In  accordance  with  a  modification  of  the  original  project,  approved 
September  27, 1884,  this  new  work  was  placed  50  feet  farther  from  the 
center  line  of  the  channel  than  the  old  piers,  and  will  afford,  when  com- 
pleted, a  200-foot  entrance  between  the  pier-heads. 

The  entire  length  of  the  north  pier  is  now  900  feet,  and  of  the  soath 
pier  1,125  feet. 

Superstrnctiire  was  completed  over  300  linear  feet  of  the  soath  pier, 
and  over  150  linear  feet  of  the  north  pier. 

Rock  removal, — Daring  the  past  fiscal  year,  6,413  cnbic  yards  of  rock 
were  blasted  and  removed  from  the  river  bed,  and  4,478  cubic  yards  of 
■sand  were  dredged.  This  work  was  carried  on  simnltaneonsly  with  the 
pier  work,  and  the  rock  blasted  from  the  channel  was  ntilized  for  crib 
iiUing  and  riprap,  at  a  cost  (inclnding  all  expenses,  and  estimated  de- 
preciation of  plant)  of  $6.35  per  cord,  divided  as  follows : 


Per  cord. 


Drilling  and  blMting. 

IXredfEuff 

PUctBg  m  pier  ./..... 

Total 


The  cost  of  dredging  4,478  cabic  yards  of  sand  is  incladed  in  the 
cost  of  dredging  rock  as  given  above. 

The  total  expenditnre  daring  the  last  fiscal  year  amonnted  to 
♦13,772.63,  as  follows : 

DriUiDg  and  blaating $4,979  16 

Dredging 1,773  83 

Pier  coustmction,  stone  filling 1,276  80 

Pier  construction,  timber  work 4,837  10 

Contingent  expenses, 906  34 

13, 772  63 

In  a  report  on  occnpation  and  nse  of  piers,  &c.,  called  for  by  General 
Order  No.  13,  Headqnarters  Corps  of  Engineers,  July  23, 1884,  the  fol- 
lowing facts  in  relation  to  this  harbor  were  presented : 

The  sotith  pier  at  this  harbor  is  used  as  a  wharf  by  the  steamboat  which  stops  here 
about  six  times  a  week.  Nearly  all  the  freight  handled  at  the  place  passes  over  this 
pier.  A  warehouse,  a  fish  market,  and  other  buildings,  as  shown  on  the  accompany- 
ing map  of  the  harl)or,  have  been  built  Just  back  ot  this  pier.  The  owner  of  these 
buildings,  who  is  also  the  proprietor  of  the  land  on  both  sides  of  the  harbor  as  far  up 
as  the  Second  Street  Bridge,  collects  wharfage  upon  all  freights  which  pass  over  the 
pier ;  this  wharfage  being  equal,  in  some  cases,  to  the  freight  from  Manitowoc  to 
Ahnepee.     He  has  even  presented  bills  for  wharfage  on  Government  supplies. 

This  person  has,  in  fact,  an  entire  monopoly  of  the  business  of  the  harbor,  and  mosi 
continue  to  have  until  the  channel  is  carried  up  the  river  beyond  the  limits  of  hii 
property. 

This  pier  is  being  seriously  damaged  by  the  demands  made  upon  it  as  a  landing  pier 
and  freight  wharf,  and  such  use  of  it  should  be  discontinued  as  soon  as  suitable  wharf- 
age can  be  provided  higher  up. 

The  bridge  at  Second  street  prevents  the  harbor  above  beiuff  reached  by  any  but  the 
smaller- si  zed  vessels,  as  the  draw  opening  is  but  35  feet  in  wiath,  and  the  depth  in  the 

channel  but  7  feet. 

«  «  •  »  «  •  • 

Should  the  Gorvemment  undertake  to  enlarge  this  part  of  the  channel  to  the  same 
dimensions  as  are  now  being  provided  below,  the  citizens  will  either  remove  the  bridge 
to  Fourth  street  or  rebuild  it  on  its  present  site^  with  a  draw  opening  of  suflScient 
width  to  accommodate  all  vessels  which  will  be  likely  to  use  this  harbor. 

An  obstruction  known  as  the  Citizens'  Pier  remains  near  the  middle  of  the  harbor 
as  a  temporary  barrier  against  sand  which  is  driven  through  the  north  pier  into  the 
channel.  This  old  pier  will  be  removed  by  the  citizens  when  requested  to  do  so  by 
the  United  States. 


y 
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With  the  funds  asked  for  the  fiscal  year  ending  Jnne  30, 1887,  it  is 
proposed  to  continae  the  work  of  blasting  and  pier  construction. 

Money  statement 

July  1, 1884,  amount  available $92  71 

Amoant  appropriated  by  act  approved  July  5,  1884.... 15,000  00 

15, 092  71 
July  1, 1885,  amoant  expended  daring  fiscal  year,  exolasive  of  outstanding 

liabiUties  July  1,  1884 13,772  63 

July  1,1885,  amount  available 1,320  08 

(Amount  (estimated)  required  for  completion  of  existing  project 35, 000  00 
Amoant  that  can  be  profitably  expendea  in  fiscal  year  endinff  June  30, 1887    35, 000  00 
Bobmitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

DKTAILS  OF  COST  OF  WORK  AT  AHNEPBB  HARBOR,  WISCONSIN,   DURING  THB  FISCAL 
TEAR  ENDING  JUNE  30,  1885,  INCLUDING  ESTIMATED  DEPRECIATION  OF  PLANT. 

Drilling  and  blasting : 

Net  expenditure $4,979  16 

Less  value  of  explosives  paid  for  and  remaining  on  hand 631  26 

4,347  90 

Proportion  of  contingent  expenses 370  79 

Estimated  depreciation  of  plant,  10  per  cent,  on  (1,500 150  00 

Total  cost  for  6,413  cubic  yards '. 4,868  69 

or  75.9  cents  per  cubic  yard. 
Dredffing : 

Ket  expenditure « 1,773  83 

Proportion  of  contingent  expenses ,.  127  14 

Depreciation  of  dredge  plant,  estimated  at  |200  per  month,  for  two 
and  one-half  months r 500  00 

Total  cost  of  dredging  6,413  cubic  yards  of  rock 2,400  97 

or  37.4  cents  per  cubic  yard. 

In  addition  to  the  rock  dredged,  4,478  cubic  yards  of  sand  were  also  removed ;  as 
this  was  a  necessary  part  of  the  rock  removal,  its  cost  has  been  included  above. 

Placing  rook  in  piers : 

Transporting,  handling,  and  placing  6,413  cubic  yards  of  rock  in  cribs, 

and  as  riprap,  net  expenditure.. (1,276  20 

Proportion  of  contingent  expenditures 73  08 

1,349  28 
or  21.04  cents  per  cubic  yard,  or  99.73  cents  per  cord. 

Pier  extension : 

(1)  Two  cribs,  50'by  20'  by  12i  feet,  were  built,  sunk,  filled,  and  planked. 

(2)  Two  cribs,  each  50'  by  20'  by  12i  feet,  which  had  been  partially  built  in  1882,  were 
completed  by  adding  four  courses  of  timber  to  each,  and  were  sunk,  filled,  and 
planked. 

(3)  One  crib,  50'  by  20'  by  12i  feet,  which  had  been  built  to  full  height  in  1882,  was 
mnk,  filled,  and  planked. 

(4)  Four  hundred  and  fifty  linear  feet  of  superstructure  was  built  up  an  average  of 
six  oonrses,  filled  and  planked. 

The  total  cost  of  the  work  was : 

For  timber  and  plank,  bolted  in  place $4,837  10 

Liess  cost  of  75,000  feet,  B.  M.,  of  timber  at  |8  per  1,000  feet,  B.  M.,  purchased 

and  on  hand 600  00 

4,237  10 

Stone  filling 1,349  28 

Proportion  of  contingent  expenses 335  33 

5,921  71 
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A  comparison  of  the  actnal  cost  of  the  pier  work  with  the  eetimated  cost  of  same  if 
doDe  by  contract,  assuming  as  the  contract  prices  an  average  of  the  lowest  bids  received 
AugQbt  26,  1884,  for  similar  work  at  Menonionee  and  Two  Rivers  harbors,  Wisconsin, 
shows  that  the  cost  of  the  work  was  less  than  one- half  of  what  it  would  have  been  if 
done  by  contract,  viz : 

Actnal  cost  by  hired  labor $5,921  71 

Estimated  cost  by  contract 12,515  21 

Saving 6,593  60 

This  remarkable  saving  is  due  to  the  following  circumstances: 

(1)  The  stone  used  for  filling  was  refuse,  blasted  from  the  channel,  and  its  removal 
was  necessary,  even  had  there  been  no  pier-work  in  progress.  The  cost  of  placing 
this  stone,  after  it  had  been  dredged,  was  less  than  |1  per  cord.  Should  the  entire 
cost  of  drilling,  blasting,  dredging,  and  placing  the  stone  in  the  piers  be  considered  as 
a  legitimate  expense  of  pier  construction,  it  would  still  not  have  been  excessive,  viz, 
|6.35  per  cord.    The  contract  price  at  Sheboygan  is  |7  per  cord. 

(2)  The  second  item  in  importance  is  timber,  on  which  the  saving  over  estimated 
contract  prices  was  (1,107.06. 

This  timber  was  cut  from  the  United  States  reservation  at  Sturgeon  Bay,  and  deliv- 
ered at  Ahnepee,  under  an  agreement  dated  August  12,  1882,  at  the  rate  of  $t5  per 
thousand  feet,  board  measure. 

(3)  The  market  price  of  iron  was  very  low  during  the  summer,  and  this  circom- 
stance  was  taken  advantage  of  by  purchasing  in  open  market. 


COMlfERGIAL  STATISTICS  FOR  YEAB  ENDING  DECEMBER  31,  1884. 

[Obtained  from  Mr.  H.  T.  Parker.  1 

Name  of  harbor,  Ahnepee,  Wisconsin. 

Collection  district,  Milwaukee,  Wisconsin. 

Nearest  light-house,  Sturgeon  Bay  Canal,  Wisconsin. 

Arrival  and  departure  ofvesteU. 


Arrivals. 

Departures. 

Number. 

Tonnage. 

CrewB. 

Namber. 

Tonnage. 

Crewa. 

Rtoamern 

280 
825 

146, 700 
40.150 

5,040 
1,600 

278 
322 

145,550 
40,000 

5^088 
1.585 

Railln  v.vMaelB  .    ^x........ .^s.*-..^ 

Total 

605 

185.850 

6,640 

600 

185.550 

6,08 

EXPORTS  BY  WATER. 


Articles. 


Bark cords.. 

Beef pounds.. 

Beer barrels.. 

Brick number.. 

Batter pounds. . 

Cheese , do  — 

Doors,  Sm number.. 

Eegs  dozen . . 

Pish,  fresh pounds.. 

Flour .barrels.. 

Hardware tons . . 

Hay do  ... 

Hiaes number . . 

Leather ton  s . . 

Live-stook number. . 


Amount. 


2,400 

95,000 

100 

80,000 

150, 000 

30.000 

350 

5,000 

180,000 

375 

200 

200 

2,000 

48 

650 


Articles. 


t 

Lumber feet,  B.M. 

Merchandise,  general ponnds. 

Oatfl bushels. 

Peas do... 

Posts number. 

Potatoes bushels . 

Rngs pounds. 

Kye bushels. 

Shingles number. 

T«'legTaph  poles do... 

Ties,  railroad do. . . 

Wheat bushels. 

Wood cords. 

Wool pounds. 


Amount 


1,500.000 

50,000 

10,000 

28.000 

250,000 

5,500 

30,000 

•  8,000 

600,000 

2,000 

850,000 

850,000 

4.300 

6k  000 
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Arrival  and  departure  ofveaseU — Continued. 
IMPORTS  BY  WATEE. 


Axtioles. 


Apple* barrels . . 

Beef poaods.. 

B«>«r barrels . . 

Coal  — tons.. 

Dry  goods do — 

Peed do  — 

Floor barrels.. 

Pmit poQDds.. 

Groerriee do 

Hardware tons.. 

Hides number.. 

Iron  and  steel pounds.. 


Amount. 

750 

4,85U 

12.5 

825 

890 

430 

8,500 

25,000 

1,000,000 

390 

2,100 

200,000 

Artioles. 


Leather tons. 

Live-fttock number. 

Lumber feet,  B.  M. 

Machinerv pounds. 

Merchandise  general do... 

Oil barrels. 

Plaster,  land tons. 

Pork  barrels number. 

Provisions pounds. 

Salt do... 

Shingles number. 

Whisk  J barrels. 


Amountb 


7 

300 

1,500,000 

2, 500, 000 

6,500,000 

400 

130 

450 

200,000 

280,000 

500,000 

176 


HH13. 

IMPROVEMENT  OF  KEWAUNEE  HARBOR,  WISCONSIN. 

Estimated  cost  (see  Report  of  the  Chief  of  Engineers,  1881,  page  2084) |200, 000  00 

Appropriated  by  the  United  States 135,000  00 

Appropriated  by  local  authorities 8,042  72 

43, 042  72 

A  survey  of  thia  harbor  was  ordered  by  act  of  CoDgress  approved 
June  14, 1880,  and  the  first  appropriation  was  made  March  3, 1881. 

The  project  of  improvement  consists  in  the  formation  of  a  channel 
from  a  point  about  2,000  feet  south  of  the  mouth  of  Kewaunee  Kiver, 
through  a  spit  about  300  feet  wide,  afibrding  communication  between 
the  river  and  Lake  Michigan.  From  the  lake  end  of  this  cut  two  par- 
allel piers  are  to  be  constructed,  extending  to  the  ISfoot  curve,  with 
dredging  between  and  through  the  cut,  to  a  depth  of  14  feet. 

Under  the  appropriation  of  Jflly  5, 1884,  a  contract  was  entered  into 
with  Schwarz  &  Bemer,  of  Green  Bay,  Wis.,  for  building  500  linear  feet 
of  pile  pier. 

The  present  length  of  the  north  pier  is  700  feet,  and  the  depth  of 
water  at  its  outer  end  is  9  feet.  The  length  of  the  south  pier  is  275 
feet ;  the  existing  contract,  when  completed,  will  add  500  feet  to  its 
length,  making  it  775  feet  long,  with  a  depth  of  water  at  its  terminus 
of  about  10  feet. 

Work  under  the  contract  was  begun  near  the  close  of  the  fiscal  year, 
but  had  not  progressed  sufficiently  to  increase  the  length  of  the  com- 
pleted pier  work  as  given  above. 

The  two  United  States  dredges  will  begin  work  at  this  harbor  during 
the  present  season,  and  it  is  expected  that  by  the  close  of  navigation  a 
12-foot  channel  will  be  dredged  between  the  piers  and  through  the  cut 
to  the  river  bend. 

The  inspector  at  Kewaunee  reports  that  private  parties  have  begun 
to  build  docks  and  are  preparing  toerect  warehouses  for  the  transaction 
of  business  in  expectation  of  the  opening  of  the  new  channel. 

It  is  doubtful  if  the  local  business  at  this  harbor  would  in  itself  justify 
the  completion  of  the  improvement ;  it  will,  however,  afibrd  protection 
for  vessels  in  stress  of  weather,  and  as  a  harbor  of  refuge  its  comple- 
tion is  desirable. 

Should  an  appropriation  be  made  for  the  fiscal  year  ending  June  30, 
1887,  it  is  contemplated  to  expend  it  in  further  pier  construction  and 
dredging. 
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Money  statement 

July  I,  1884,  amoant  available $875  24 

Amoant  appropriated  by  act  approved  July  5,  1864 18,000  00 

18, 875  24 
Jaly  1.  1885|  amount  expended  during  fiscal  year,  exolnaive  of  ontstanding 
liabilities  July  1,  1884 1,52133 

July  1,  1885,  amount  available 17,353  91 


ipliance  with  requirements 
V    harbor  acts  of  1866  and  1867. 


Ab9traoi  of  hide  far  pier  exiennon  at  Kawavnee  Harbor,  Witoofuinj  opened  at  Enginea't 

Ofioe,  at  10  o'clock  a.  m.,  Tueeday,  August  26«  1884. 
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[Obtained  fh>m  Joseph  Da  vail  &  Co.] 

Name  of  harbor,  Kewannee,  Wisconsin. 
Collection  district,  Milwaukee,  Wisconsin. 
Nearest  light-honse.  Twin  River  Point,  Wisconsin. 

Arrival  and  departure  of  vessels. 


Arriyals. 

D^partoree. 

Nnmber. 

Tonnage. 

Crews. 

Nnmber. 

Tonnage. 

Crews. 

Steamers 

180 
50 

80.000 
7,500 

5,400 
250 

180 
50 

80,000 
7,500 

6.440 

fiailincr-'vessels 

210 

Total   

230 

87,500 

5,650 

230 

87.500 

6.680 

Wf   "-• 
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ExparU  and  imporia  by  water, 
EXPORTS. 


ArfcielM. 


ooids. 

bushels. 

Brick number. 

Batter poancU. 

Cheeee do... 

Sgn ..dosen. 

Fma packages. 

Floor barrels. 

Hay toDs. 

Hiaea number. 

IfUmber, feet,  B.  M. 

Herchandlse,  general pounds. 


Amonnt. 


2,000 

200 

200,000 

150,000 

25,000 

10,000 

100 

15,000 

800 

a.2ou 

2,000,000 
50.000 


Articles. 


Oats bushels. 

Peas do... 

Posts number. 

Potatoes barrels. 

Kags .pounds. 

Rye bushels. 

Shingles number. 

Tallow pounds. 

Ties,  railroad number. 

Wheat bushels. 

Wood cords. 

Wool pounds. 


Amount. 


18,000 

26,000 

12,000 

1,000 

20,000 

5,000 

8.000,000 

7,000 

50.000 

150, 000 

500 

5,000 


IMPORTS. 


Apples barrels. 

Be«r do... 

Coal tons. 

Com. ..J bushels. 

Dry  goods tons. 

Tnm pounds. 

Orooeries do... 

Hardware tons 

Iron  and  steel pounds. 


500 

400 

100 

8,000 

500 

10,000 

1,000,000 

800 

100.000 

Leather tons. 

Machinerv pounds. 

Merohanoise,  general do... 

Oil barrels. 

Plaster,  land tons. 

Pork-barrels number. 

Provisions pounds. 

Salt do... 


20 

2,000,000 

1,000,000 

500 

100 

400 

100,000 

1,200 


H  H  14. 
IMPROVEMENT  OF  TWO  RIVERS  HARBOR,  WISCONSIN. 

Estimated  cost  (see  Report  of  the  Chief  of  ED^neers,  1871,  page  123)...  $265,588  80 
Appropriated 198,000  00 

The  project  for  the  impfovemeDt  of  this  harbor,  adopted  in  1870,  con- 
sists in  the  construction  of  two  parallel  piers  extending  from  the  river 
mouth  to  the  18-foot  curve  in  the  lake,  and  dredging  between  them  to 
a  depth  of  12  feet.  These  piers  are  now  respectively  1,810  and  1,710 
feet  long.  For  a  length  of  about  1,000  feet  from  the  shore- line  of  1870 
they  are  composed  of  piles,  and  the  distance  between  them  is  270  feet : 
beyond  this  they  are  composed  of  cribs,  and  the  width  of  the  channel 
is  reduced  to  230  feet,  gradually  expanding  to  250  feet  at  the  outer 
entrance. 

During  the  past  fiscal  year  a  United  States  dredge  removed  from  the 
channel  33,395  cubic  yards  of  material ;  of  this  quantity  5,849  cubic 
yards  were  removed  from  the  channel  above  the  inner  ends  of  the  piers 
under  an  arrangement  entered  into  in  1881  with  the  city  of  Two  Kivers, 
as  explained  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1882, 
pages  2143,  2144. 

In  accordance  with  this  understanding  the  United  States  was  to 
dredge  1  cubic  yard  from  the  inner  channel  for  every  15  cents  expended 
by  the  city  of  Two  Rivers  in  paying  the  running  expenses  of  a  United 
States  dredge  while  engaged  in  restoring  the  channel  between  the  piers, 
the  case  being  urgent,  and  there  being  no  funds  available  from  the  ap- 
propriation at  the  time. 

Three  thousand  two  hundred  and  twenty-five  dollars  and  fifty-one 
cents  were  paid  by  the  city  for  this  work,  entitling  it  to  the  removal  of 
21,704  cubic  yards  inside.    Of  this  quantity  the  United  States  dredges 
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have  since  removed,  in  1882, 11,214  cubic  yards,  and  during  the  past 
fiscal  year  6,849  cubic  yards,  a  total  of  17,063  cubic  yards,  leaving  4,641 
cubic  yards  yet  to  be  removed  under  this  arrangement.  This  work  has 
been  done  at  times  when  dredges  could  not  work  outside,  in  consequence 
of  rough  weather. 

Under  the  appropriation  of  (8,000  made  July  5, 1884,  a  contract  was 
entered  into  with  Truman  &  Cooper,  of  Manitowoc,  Wis.,  for  complet- 
ing tbe  superstructure  over  700  linear  feet  of  the  piers,  and  tilling  and 
planking  150  linear  feet  additional.  This  contract  was  finished  in  Oo 
tober,  1884. 

The  channel  has  now  a  depth  of  from  10  to  12  feet  for  a  width  of  80 
feet. 

It  is  proposed  to  apply  a  part  of  the  balance  now  on  hand  to  dredging 
the  channel  to  the  required  depth  of  12  feet. 

The  commerce  of  this  harbor  is  merely  nominal,  nearly  all  the  fireight- 
ing  being  done  by  rail. 

The  piers  are  in  very  fair  condition,  and  terminate  in  14.5  feet  depth 
of  water.  With  the  funds  now  available  the  channel  can  be  dredged  to 
a  depth  of  12  feet,  which  is  sufficient  for  the  commercial  needs  of  the 
place. 

It  is  not  deemed  necessary,  therefore,  to  urge  an  immediate  comple- 
tion of  the  original  project,  and  no  appropriation  is  asked  for  the  next 
fiscal  year. 

Money  statement, 

Jaly  1,  1884,  amount  available $4,846  51 

Amount  appropriated  by  act  approved  July  5,  1884 8,000  00 

12, 846  51 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilitiee  July  1,  1884 9,641  44 

July  1,  1885,  amount  available 3.205  07 

i  Amount  (estimated)  required  for  completion  of  existing  project 67,588  80 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 


Ahetract  of  bids  for  pier  extension  at  Two  Bivers  Harbor ^  7rt«co««in,  opened  at  engineer 
office,  Milwaukee,  Wis,,  at  10  o'clock  a.  m.,  Tuesday ,  August  26,  1884. 


Names  and  addreases  of  bidden. 


HanBon  &.  Scove,  Manitowoc, 
Wi8 

Truman  &  Cooper,  Manito-woc, 
Wig    

Cbarles  Simons,  Two  Rivera, 
Wis 


09 


m 
^ 


» 


pq 


^9 


|0  28  ,  $16  00 


20 
28 


15  00 
17  00 


A 

1 

g 

8 

L 

S 

'O 

^ 

k  S 

a» 

«  0 

'3 

^a 

s 

»« 

58 

9 

0. 

io- 

s 

^-^ 

5 

■c 

•** 

CQ 

Q 

$6  50 

$0  04 

6  25 

03 

7  50 

2A 

■rf 
3 

a. 

o 


$0  05 
05 
03 


it 

9 
Hi 

CO 


Pa 
be  • 


& 


$0  05 

$3  00 

04 

2  50 

03 

8  00 

9 

-a 
s  • 


e 


$6,300  00 
5.265  00 
6,500  00 
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LUt  of  materials  and  labor  used  at  Two  Rivers  Harhor,  Wisoonsin,  in  building  200  linear 
feet  of  superstrueiure  six  courses  highf  and  filling  ani  planking  same;  in  building  bOO 
linear  feet  of  superstructure  two  courses  high^  and  filling  and  planking  150  linear  feet  of 
superstructure. 

[Under  oontoact  with  Troman  A.  Cooper,  dated  September  20,  1884.] 


Pine  timber,  12  by  12 linearfeet.. 

PtsepUnk  relald feet,  B.  U.. 

Pine  pijuik,  new feet,  B.  M.. 

Stone cords . . 

Drilt-bolta pounds.. 

Bpike do — 


a 


8  hi 


6,711 
8,286 
6,640 

182.9 
5,746 

892 


A   «   g 


-J 


4,788 

8,217 

16,600 

158.5 
4.802 

985 


$2, 581  20 


$2,391  23 


2,465 
4,984 
64.6 


295 


Price. 


10 
2 


20 
50 


15  UO 

6  25 

03 

04 


$495  84 


Cost. 


$2,089  80 

34  92 

423  36 

2,536  87 

316  44 

66  88 


5,408  27 


Cost  per  linear  foot  of  saperstmcture : 

Six  coarses  bigh,  filled  and  planked (12  90 

Two  coarsee  higb,  filled  and  planked 4  78 

Filling  and  planking  only 3  30 


COMMERCIAL  8TATI8TIC6  FOR  THE  TEAR  ENDING  DECEMBER  Sf,  1884. 

[Obtained  from  Henry  Hann.] 

If ame  of  harbor,  two  Rivers,  Wis. 

Collection  district,  Milwaukee,  Wis. 

Nearest  Itgbt-hoase,  Twin  River  Point,  Wisconsin. 

Arrival  and  departure  of  vessels. 


Arrivals. 

Departures. 

1 
Namber.  Tonnage. 

Crews. 

Nnmber.  Tonnage. 

Cre-ws. 

ftttftamAni 

260 
135 

16. 432 
10. 340 

1,108 
706 

258 
134 

16, 120 
10,116 

1.085 

flftilifiir  YfMMilii 

690 

Total 

395 

26,772 

1,814 

892 

26.236 

1  775 

EXPORTS. 


Articles. 


Apples barrels. 

Ban cords. 

Barley bushels . 

Beans do. . . 

Beef ponnas. 

Beer baiTela. 

Batter   pounds. 

Caatings do... 

Cbairs nnmlier. 

Cbc^se pounds . 

•Com DQshels. 

Doors,  Ste number. 

jtcgs dozen. 

Fiah packages. 

Floor banvls. 

Tomitare pieces. 

Hardfrare tons. 

Bay. do  .. 

Hides number. 

Iron pounds. 

JjUhB number. 

Xeatber tons. 


By  water. 


1,500 
2,556 
9,542 


24,000 

6,405 

18,562 


15,800 

16^450 

14.300 

6,500 

8,050 

43,600 

8,400 

10,840 

9 

950 

1,600 

42,000 

120.000 

532 


ByraU. 


660 

»  •  •      • 

9,542 

445 

21,850 

8.532 

5,400 

80,500 

125.178 

10, 5IU 

540 

180,000 

800 

953 

10,500 

82.556 

28 


3,800 

71,000 

66.000 

468 


Articles. 


Lime barrels.. 

Live-stock number.. 

Lumber feet.  H.  M.. 

Machinery pounds. . 

Merchandise,general  do. . . 

Oats bushels.. 

Oil    barrels.. 

Peas bushels.. 

Posts. number.. 

Potatoes barrels . . 

Rags pounds . . 

Rye bushels.. 

Shingles number.. 

Slabs  ■ cords.. 

Tallow pounds.. 

Tttols,  farm tons.. 

Wheat bushels.. 

Whisky barrels.. 

Wood cords. . 

Wooden-ware dozen.. 

Wool pounds.. 


By  water. 


3,250,000 


13,400 
57 

2.240 
16.000 

7,050 


9.054 

8, 500,  000 

24.000 

7,000 


212,545 


2,450 
10.540 


By  rail. 


305 

750 

5.  000.  000 

150,000 

795,  000 

24.560 

350 

15.250 


4.238 

4,600 

2,300 

35.000 

450 

350 

54,000 

85 

159,400 
5.400 
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Arrival  and  dtparure  of  veaniU — Continaed. 

IMPORTS. 


Artlolee. 


Apples barrels. 

Bark cords. 

Barley bushels . 

Beef pounds. 

Beer Varrels. 

Brick number. 

Goal tons. 

Com bushels. 

Dry  goods tons. 

Feed do  - . 

Flour barrels 

Fruit pounds. 

Groceries do... 

Hardware... tons. 

Hay do  -. 

Hiaes number. 


By  water. 


24,000 
1.550 


112,000 

8,680 

1, 145, 400 

5,460 

32,000 


350 

2,854 

18.400 

855,600 

28 

700 

3,540 


By  rail. 


650 

24,050 

70,500 

4.560 

1,230 


3,400 

45,200 

200 

400 

10,400 

5.400 

840,000 

820 


3,050 


Articles. 


Iron  and  steel pounds. 

Lime barrels. 

Live-stock number 

LoKS feet. 

Machinery pounds. 

MeTohandise,general  do.. 

Oil   bsirels 

Plaster,  land tons. 

Pork  barrels  . . .  .number. 

Provisions pounds 

Salt do... 

Shingles number. 

Stone cords. 

Wheat bushels. 

Wine barrels. 

Wood cords . 


By  water. 


145,000 

450 

1^540 

10, 000, 000 

140,000 

540.000 

1,500 

700 

650 

250.000 

112,000 

1,480,000 

1.400 


780 


ByrsJL 


135,400 
480 


121,000 

680,000 

25,050 

1.50O 

400 

2,050 

7.500 


75,000^ 

LMO* 

l^OOO* 


H  H  15. 

IMPROVEMENT  OF  MANITOWOC  HARBOR,  WISCONSIN. 

EstimatedcosUoeeReportof  theChief  of  Engineers,  1881,  page2094)....  $308,182  54 
Appropriated 276,820  00 

Approved  project. — The  construction  of  two  parallel  crib-piers,  250  feet 
apart,  extending  from  the  river  month  to  the  18^-foot  curve  in  Lake 
Michigan,  and  dredging  a  channel  14  feet  deep  between  the  inner  enda 
of  the  piers,  increasing  to  18  feet  depth  at  the  outer  entrance. 

The  first  appropriation  for  the  improvement  of  this  harbor  was  made 
in  1852 ;  the  system  of  improvement  adopted  at  that  time,  though  modi- 
fied in  some  respects  since,  being  substantially  the  same  as  that  now 
in  progress. 

Under  the  appropriation  of  (10,000  made  July  5, 1884,  proposals  were 
invited  for  extending  the  north  pier  250  feet  by  sinking  five  cribs,  each 
50  feet  long  by  24  feet  wide.  The  bids  proving  lower  than  was  antici- 
pated, a  contract  was  entered  into  with  Truman  &  Oooper,  of  Manitowoc, 
Wis.,  for  sinking  the  five  cribs  contemplated,  and  in  addition  thereto 
covering  them  with  superstructure. 

The  cribs  were  sunk  last  fall,  and  after  being  allowed  to  settle  during 
the  winter  the  superstructure  was  built  over  them  during  April  and 
May  of  this  year. 

This  work  completed  the  north  pier,  including  the  pier-head,  in  ac- 
cordance with  the  existing  project.    Its  length  is  1,970  feet. 

The  south  pier  is  1,650  feet  long,  and  is  to  be  continued  250  feet  farther 
to  reach  the  18^-foot  curve.  When  this  is  done  the  pier-heads  will  be 
opposite  each  other. 

This  is  one  of  the  most  important  harbors  on  Lake  Michigan  north  of 
Milwaukee.  The  ship-yards  and  machine-shops  have  diverted  consid- 
erable trade  from  Chicago  and  Milwaukee,  the  owners  of  many  vessels 
preferring  to  have  them  repaired  at  Manitowoc  rather  than  at  other 
lake  ports. 

The  hull  of  the  United  States  tug  Dione,  belonging  to  the  Engineer 
Department,  was  repaired  here  during  the  winter  and  spring,  under 
authority  granted  by  letter  from  the  Chief  of  Engineers,  January  9, 1885. 

Both  piers  and  the  channel  are  in  good  condition  ;  the  latter  has  a- 
depth  of  14  feet  for  a  width  of  150  feet. 
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The  appropriation  asked  for  the  fiscal  year  ending  Jane  30, 1887, 
shonld  be  expended  in  completing  the  project  by  extension  of  the  south 
pier,  and  by  dredging  and  repairs  if  needed. 

Money  statement. 

July  1,  1884,  amoant  available $1,839  29 

Amoant  appropriated  by  act  approved  July  5,  1884 15, 000  00 

16,839  29 
Jaly  1,  1885,  amoant  expended  during  fiscal  year,  exclusive  of  outstanding 

liabditiee  July  1,  1884 15,400  04 

July  1,  1885,  amoant  available j 1,439  25 

i  Amount  (estimated)  required  for  completion  of  existiuff  project 31, 36*2  54 

<  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    31, 000  00 
I  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  18()6  and  L867. 


Abstract  of  bids  for  pier  extension  at  Manitowoc  Harbor,  Wisconsin,  opened  at  engineer 
office,  Milwaukee,  Wisconsin,  at  10  o'clock,  a,  m.,  Tuesday,  August  26,  1884. 


1 


I 

1 
2 
3 
4 
5 


Kam«6  and  addroMes  of 
biddem. 


Hanson  A  Soove,  Mani- 
towoc, Wia 

Gre«nleaf  S.  Rand, 
Hanitowoo,  Wis 

Christopher  H.  Starko, 
Milwaukee,  Wis 

Tlraman  Sc  Cooper, 
Manitowoc,  Wis 

Christian  Schwars  and 
Charles  Berner, 
Green  Bay,  Wis 


53  ►» 


^11 


00  »«  H 

1-5 
1-^ 


M 


10  28 

25 

t32 

22 

25 


10  25 
25 

(*) 
20 


$15  00 
18  00 
25  00 

13  00 

14  00 


1 
1 

« 

s 

an 


$6  50 

7  25 

8  60 
625 

6  50 


ft 

o 

is 


$0  04 
08 
08^ 
03 

08i 


Ho 

s 


$0  05 
05 
06 
05 

04 


a 
cd 

*^0 
9  A, 


« 

II 

a' 

« 

1 


10  05 
05 
05 
04 

04 


$12,027  50 
12,148  25 
14,033  50 
10,372  25 

11, 306  50 


*  No  bid  received  for  hemlock  timber.    1 82  cents  per  linear  foot  for  23,000  linear  feet. 


lAsi  of  material  and  labor  used  at  Manitowoc  Harbor,  Wisconsin,  in  the  construction  of  five 
cribs,  each  50  by  24  by  liy^feet,  and  250  linear  feet  of  superstructure  over  same,  averaging 
^feet  in  height 

[Under  contract  with  Tmman  Sc  Cooper,  dated  September  20, 1884.] 


timber,  12  by  12  inches linear  feet. 

Pinephokk feetB.M. 

Stone cords. 

Drift-bolta pounds. 

Serew-bolU do... 

Spike do,.. 


Qcumtity. 


28,545 

18, 012 

1, 1181 

24.161 

4,800 

1,325 


Price. 


$0  22 

13  00 

6  25 

03 

0§ 

04 


Cost. 


16,270  90 

245  86 

6,092  18 

724  83 

240  00 

53  00 


14, 635  77 


Coflt  of  one  crib,  with  superstructure 
Co0t  per  linear  foot . . .  .^ 


92,907  15 
58  14 
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COMMERCIAL  STATISTICS  FOR  THE  TEAR  ENDING  DECEMBER  31,    1884. 

[Obtained  from  Oeorge  B.  Bamet,  deputy  collector  of  customs.] 

Name  of  harbor,  Manitowoc,  Wi»conain. 
Collection  district,  Milwaukee,  Wiiiconsin. 
Nearest  light-house,  Mauitowoc,  Wisconsin. 

Arrival  and  departure  of  veaeeU.. 


Arrivals. 

Departarei 

1. 

Number. 

Tonnage. 

Crews. 

Number.  Tonnage. 

Crews. 

StAflniAm - 

672 
361 

244.660 
38,003 

16.041 
1.541 

584 
369 

245.099 
40,597 

16,090 

Sailing- vessels  ......  ................... 

1.5S 

Total 

933 

2K2.663 

17,582 

953 

285,696 

17,673 

EXPORTS. 


Articles. 


Bsrk cords.. 

B<-er barrels . . 

Bititer poiimls.. 

Brick number. . 

Cheese jioiinds.. 

Coal  tons.. 

Epcs    doai*n . . 

FiMb pounds.. 

Flour barrels.. 

Feed tcms.. 

Hiiy. do.... 

Iron pounds .  V 

Iron,  pig tons. . 

Leather    do  — 

Live-dtock number. . 


By  water. 


132. 575 
80  (.  000 
330, 300 


83, 420 

845. 300 

37,600 

1,475 

3,794 


10 


By  raiL 


50 

3.000 

57, 850 

342,  Ot»0 

727,  630 

400 

17, 000 

"8,125 
8 


458,  590 

40 

61 

5,200 


Articles. 


Machinery pounds  ■ . 

Merchandise,  general,pack- 

age* 

Oats bushels.. 

Oil barrf>ls.. 

V'-OM bushels.. 

Plaster,  land tons . . 

Poles,  telegraph .  n  nro  her . . 

Posts     do .   . . 

Potatoes bushels  . 

Rngs pounds.. 

Ti('i4.  railroad  ...number. 

Wheat bushels  . 

Wood corJs.. 

Wool pounds.. 


By  water. 


68,337 
48,272 


95, 817 


300 

2,600 

3,310 

144.600 

4.5  0 

41,843 


30. 240 


By  rail. 


638.900 


4,500 

190 

47,810 

120 


2,600 
187,500 

"ii4,"2W 
100 


IMPORTS. 


Coal tons.. 

Pry  goods packages . . 

FiAh    pounds.. 

Fruits packages . . 

Groceries do  ... 

Hardware tons . . 

Hides number.. 

Laths do  ... 

Lumber feet,  B.  M.. 


0,405 

5,396 

932.  800 

2.  000 

24,831 

250 

1,064 

491.  UOO 

5,  857,  UOO 


Merch  andise,  general,pack 

ages 

Oil barrels  . 

Plaster,  land  tons . . 

Salt  pounds.. 

Shingles number.. 

Slabs cords.. 

Stone do 

Wopd do... 


29,231 

796 

764 

2. 292.   00 

8. 943, 000 

2,175 

068 

820 


In  addition  to  the  above  there  were  exported  and  imported  by  the  Milwaukee, 
Lake  8h(tr«  and  Western  Railway  11,558,990  pounds,  and  by  the  American  Express 
Company  3L8,24U  pounds. 
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H  H  l6. 

IMPROVEMENT  OP  SHEBOYGAN  HARBOR,   WISCONSIN. 

Estimated  cost  (see  Report  of  Chief  of  Engineers,  1881,  page  2104) $150, 000 

Additional  estimate  (Annaal  Report  of  Chief  of  Eugineers,  1884,  page 

1A56) , - 35,000 

195, 000 

Appropriated 83, 000 

The  existing  projector  improvement  at  this  harbor  consists  in  the  ex- 
tension to  the  20- foot  curve  in  Lake  Michigan  of  two  piers,  bailtander 
the  projects  of  1852  and  1873,  and  in  dredging  so  as  to  aiford  a  channel 
of  18  feet  depth. 

During  the  last  fiscal  year  a  contnict  was  entered  into  with  Truman 
ACooper,  of  Manitowoc,  Wis.,  for  buihling  and  sinking  on  a  pile  founda- 
tion, seven  cribs,  etich  50  feet  long  by  20  feet  wide,  and  covering  them 
with  superstructure.  At  the  close  of  the  year  a  small  part  of  the  piles 
had  been  driven  and  four  cribs  were  well  under  way. 

The  agreement  of  C.  H.  Harms,  for  dredging  7,000  cubic  yards  of  ma- 
terial from  the  channel,  was  completed  early  in  July,  1884,  by  the  re- 
moval of  019  cubic  yards. 

By  hired  labor  300  linear  feet  of  the  north  pier  was  riprapped,  cribs 
Nos.  25  and  26  of  the  same  pier  were  partly  filled  and  planked,  and  some 
minor  repairs  were  made  to  the  decking  of  both  piers. 

During  the  same  period  the  United  States  dredges  No.  1  and  No.  2 
removed  from  the  channel  35,203  cubic  yards  of  material,  affording  a 
channel  between  the  piers  with  from  15  to  17  feet  depth  of  water. 

The  north  pier  is  now  1,844  feet  long  and  the  south  pier  is  1,010  feet 
long.  When  the  existing  contract  is  completed  the^'  will  be  1,844  and 
2,260  feet  in  length,  respectively,  terminating  in  water  about  13^  feet 
deep,  and  the  south  pier  will  extend  about  100  feet  further  into  tbelake 
than  the  north  pier.  An  examination  of  the  harbor  was  made  in  June, 
but  i8  not  yet  planted. 

The  condition  of  the  shore  end  of  the  south  pier  is  such  as  to  require 
repairs  very  soon.  For  150  feet  outside  the  present  shore  line  and  for 
about  the  same  distance  inside  it,  the  superstructure  is  badly  rotted  and 
burned  away,  and  sand  is  driven  through  into  the  channel  to  such  an 
extent  that  the  shore  line  just  south  of  the  south  pier  which,  in  the  forty 
years  preceding  1879,  ha<i  advanced  over  300  feet,  since  that  time  has 
slightly  receded.  There  is  some  doubt  as  to  the  responsibility  for  the 
care  of  this  part  of  the  work.  It  was  occupied  for  several  years  by  the 
Sheboygan  and  Fond  du  Lac  Railroad  Company  as  a  whart  front;  their 
warehouse  and  dock  burned  down  a  few  years  ago  and  has  not  been  re- 
built ;  it  is  probable  that  the  needed  repairs  must  be  made  by  the  United 
States,  if  they  are  made  at  all. 

With  the  appropriation  asked  for  the  fiscal  year  ending  June  30, 1887, 
it  is  proposed  to  continue  the  work  of  pier  extension  and  dredging ; 
Also  to  make  some  repairs  to  the  piers. 

Money  statement. 

Jaly  1,  1884,  amount  available , $344  04 

Amoant  appropriated  by  act  approved  July  5,  1884 S28, 000  OU 

228,344  04 
Jnly  1,  1885,  amount  expended  during  fisoal  year,  exclusive  of  outstand- 
ing liabilities  July  1,  1884 7,070  11 

Jaljl,  1885,  amount  available 21,273  93 

126  BNa 
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(Anionnt  (estimated)  required  for  oompletion  of  existing  project (112,000  60 
Aiuonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne  30, 1887    60, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  ld66  and  1867. 

Jhairactof  bide  for  pier  extension  at  Sheboygan  Harbor,  Wisconsin,  opened  at  engineer  ojiee 
Milwaukee,  Wis.,  at  10  o'clock  a.m.,  Tuesday,  August  26,  1884. 


Ko. 


Names  and  addrdSBes  of 
bidderg. 


1 
2 
3 
4 


Hai/aoD  Sc  Scove,  Haui- 
towoc.Wis 

Christopher  H.  Starke, 
Milwaakee,  Wis 

Tmman  &  Cooper,  Mani- 
towoc, Wis 

Christian  Sohwarz  and 
Charles  Bemer,  Green 
Bay,  Wis  

Knapp  &  GlUen,  Raoine, 
Wb 


2  83 

he  s 
S2Ju 


$0  35 

•SO 

25 

26 
32 


00  S  '*^ 


$0  82 


n 


22 


1» 


$18  00 
25  00 
15  00 


24  1    20  00 

I 
32  ;    20  00 


o 

•H 

o 
o 

« 

I 


$»00 
8  00 

7  00 

8  00 
8  75 


a 
d 


a 

a 


§ 


•c 


$0  04 
03 


o 

CO 


I  to 
CO 


p. 
a. 

s 

1-1 

s 


$0  05  ,$0  05     $19  00 


06 


03  '  05 

031  04 

I  I 

flSf  05i 


05  12  00 

04  I  10  00 

j 

04  '  10  00 

05i'  16  00 


-a 


p.® 
3 

o 


$18*417  M 
15^  902  SO 
13.367  00 

14,533  00 
17. 471  50 


24,500  feet.    No  bid  for  hemlock  timber. 


COMMERCIAL  STATISTICS  FOR  THE  YEAR  ENDING  DECEMBER   31,    1884. 

[Obtained  f^om  H.  G.  H.  Beed,  general  superintendent  Milwaukee,  Lake  Shore  and  Weat^ 

way,  andE.  P.  Ewer,  agent  Goodrich  Transportation  Company.] 

Kame  of  harbor,  Sheboygan,  Wisconaiu. 
Collection  district,  Milwaakee,  WiRconsin. 
Nearest  light- honse,  Sheboygan,  Wisconsin. 

Arrival  and  d^ariure  of  vessels. 


Kail- 


No. 


Steamers 

Salling-Tessels. 


Total 


677 
560 


1,287 


Arrivals. 


Tonnage. 


492,794 
47,785 


540,579 


Crews.     No. 


Departarea. 


Tonnage.}  Ciews. 


13,696 
2,491 


677 
507 


16.187)    1,244 


492,794 
49,780 


18,601 
S.80i 


542.574'    16,200 


EXPORTS  BY  WATER. 


Articles. 


Amount. 


Artides. 


Apples barrels. . 

Beans bushels . . 

Brick number . . 

Butter pounds . . 

Calves  (dressed) do — 

Castings do — 

Chairs number. . 

Chair-seats  (perforated) do — 

C  h  eese pounds . . 

Eggs dozen.. 

Fish packages.. 

Flour barrels . . 

Furniture pieces. . 

Hay tons.. 

Houow-waire do — 


2,000, 

55, 

310. 

30, 

1.000, 

1. 800, 

250. 

105. 

1, 

3, 

100, 


500 
575 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
900 
600 


Leather tons . . 

Lime barrels.. 

Live-stock number. . 

Machinenr pounds.. 

Merchandise,  general do 

Oats bushels.. 

Peaa do 

Pork-barrels number. . 

Potatoes barrels . . 

Rags pounds.. 

Stone ...cords.. 

Tallow pounds. . 

Tools,  farm tons.. 

Wheat bushels.. 

WQoden>ware dosen.. 


Amount. 


50,000 

200 

75.000 

10,000 

45.000 

21000 

7,500 

1.000 

106,000 

500 

1,060 

40 

100,000 

%'m 
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Arrival  and  departure  of  veeeeU — Continued. 
IMPORTS  BY  WATER. 


Artlolea. 


I 


Amount. 


ArticlM. 


Applet iMurrela.. 

Bark oords.. 

Brick,  lire namber.. 

C<m1 tons.. 

Com bushels.. 

Dry  coods tons.. 

TbeoT do  ... 

Tloar ...barrels.; 

Fndi pounds.. 

Oroeerles tons.. 

Herdware do 

Hides ...number.. 

Iron  uid  steel pounds . . 

Laths feet,  B.  M.. 


6,200 

e.200 

20,000 

25^060 

3,000 

600 

300 

1,000 

200,000 

1,000 

750 

7,800 

1,700,000 

2.200,000 


Leather tons. 

Lumber feet,  B.M. . 

Machinerv pounds . 

Mercbanulae,  general do  . . 

Oil  barrels. 

Plaster,  land tons. 

Provisions pounds. 

Salt .' do... 

Shingles , number. 

Stone cords. 

Varnish barrels. 

Whisky barrels. 

Wood cords. 


.1 


Amount. 


40 

30, 000, 000 

200,000 

100.  000 

2,000 

5,000 

10,000 

25.000 

16, 000, 000 

1,000 

d,200 

2,000 

4,500 


In  addition  to  the  above  the  Milwaukee,  Lake  Shore  and  Western  Railway  trans- 
ported the  following :  ' 


Exports pounds. 

Imports do... 


59. 900, 000 
44,898,000 


H  H   17. 

IMPROVEMENT  OP  PORT  WASHINGTON  HARBOR,  WISCONSIN. 

Setimatedcost  (see  Report  of  Chief  of  Engineers,  1877,  page  866) $154,527  17 

Additional  estimate  (Report  of  Chief  of  Engineers,  1880,  page  1922) 27, 000  00 

181,527  17 
Appropriated 164  500  00 

The  project  for  the  improvement  of  this  harbor  consists  in  the  con- 
stmction  of  two  parallel  piers,  abont  150  feet  apart,  extending  from  the 
shore  line  to  the  14-foot  carve  in  Lake  Michigan;  and  in  the  formation 
of  two  interior  basins,  having  an  aggregate  area  of  about  5f  acres  and  a 
depth  of  12  feet  of  water,  connected  with  deep  water  of  Lake  Michigan  by 
a  12-foot  channel. 

Daring  the  past  fiscal  year,  ander  a  contract  with  Traman  &  Oooper^ 
of  Manitowoc,  Wis.,  350  linear  feet  of  snperstracture  over  the  north  pier 
and  250  linear  feet  over  the  south  pier  was  completed. 

By  hired  labor  and  the  use  of  two  United  States  dredges  16,513  cubia 
yards  of  material  were  dredged  from  the  channel  daring  the  month  of 
June. 

The  length  of  the  north  pier  is  870  feet  and  of  the  south  pier  1,226  feet. 
The  channel,  for  a  width  varying  from  35  to  110  feet,  has  the  required 
depth  of  12  feet  or  more. 

With  the  money  asked  for  the  fiscal  year  ending  June  30, 1887,  it  is 
proposed  to  complete  the  project  by  pier  construction  and  dredging. 

Money  statement. 

July  1,  1884,  amount  available |({0  50 

Amount  appropriated  by  act  approved  July  5, 1884 10, 000  00 

10,060  50 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  oustandine 

liabUiUea  July  1, 1884 7,679  u 

July  1,1885,  amount  available 2,381  39 
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i  Amount  (estimated)  reqmred  for  completion  of  existing  project (17,000  00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  Jane  30, 18:^    17, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


AMraot  of  hid$  fa/r  pier  extension  at  Port  Washington  Harbor,  Wisconsinf  opened  at  engi- 
neer office^  Milwaukee,  fFis,,  at  10  o^clock  a.  m.,  Tuesday,  August  26,  1884. 


Vo. 


I 


Mames  and  addi-ea«es 
of  bidden. 


Hanaon  Sc  Scove,  Maoi- 
towoo,  Wis       . .  . .. 

Christopher  H.  St«rke, 
Milwauke«L  Wis... 

Traman  &  Cooper, 
Manitowoc,  Wis  . . . 

Christian  Schwarx  and 
Charles  B  e  r  n  e  r , 
Green  Bay,  Wis 

Knapp  Sc  Gillen,  Ra- 
cine, Wis 


»-«•    -   . 

a  o  »<  hi 
^5  2  8 


$0  32 
84 


o  u 


$17  00 
27  00 


Mi 

• 

2*0 

'2 

o   • 

o  o 

il 

Its,  1 
perp 

ne,  I 
per 

C  a 

o 

00 

SI 

20       16  00 


24  !     15  00 
30  !    18  00 


17  00 
7  50 

5  85 

6  25 
6  75 


$0  04 
034 
03 

03i 
03^ 


o 

a  « 

11 

00  a. 


$0  06 
06 
05 

04 
05 


Old 

§"^ 

^"  o 

-'^1 

*  -r 

^■5 

til 

r" 

fO  05 

$4  00 

05 

15  00 

04 

2  50 

04* 

600 

1        ^ 

12  00 

A* 

a  0 

H 


$6,13111 
6,75141 
4.449H 

5^0SSII 

5,8noo 


List  of  materials  and  labor  used  at  Port  Washington  Harbor  in  building  600  linear  feet  ef 
superstructure  ttco  courses  high  and  filling  and  planking  same,  and  in  building  150  limiem 
feet  of  superstructure  six  courses  high  and  filling  and  planking, 

[Under  contract  with  Truman  Sc  Cooper,  dated  September  20, 1884.] 


Pine  timber,  12  by  12  inches linear  feet. 

Pme  plank  relald feetB.  M. 

Pine  plank,  new do . . . 

Stone  cords . 

Drift-bolts , .  - .  pounds 

Screw-bolts do . . . 

Spikes do... 


Tot«l  cost. 


600  linear 
feet,  two 
courses. 


5,005 

2,817 

26.871 

240 

6,tf72 


1,113 


$3, 248  79 


150  linear 

feet,  six 

Price. 

courses. 

4.557 

$0  20 

705 

2  50 

6,717 

15  00 

151.4 

5  85 

4,665 

U3 

102 

05 

276 

04 

$2,060  20 

$2,on4« 

50181 

^289  61 

34911 

on 

5511 

8,806« 


Cost  per  linear  foot  of  superstructure : 

Two  courses  high,  filled  and  planked 
Six  courses  high,  filled  and  planked  . 


$5  41 

13  73 


COMMERCIAL  STATISTICS  FOR  THE  YEAR  ENDING  DECEMBER  Zl,    1884. 

rObtained  from  Mr.  Richard  C.  Kann.i 

Name  of  harbor,  Port  Washington,  Wisconsin. 
Collection  district,  Milwaukee,  Wisconsin. 
Nearest  light-house,  Port  Washington,  Wis. 

Arrival  and  departure  of  vessels. 


Arrivals. 

Departures 

. 

Number.  iTonnage. 

Crews. 

Number. 

Tonnafce. 

Crem. 

RtAamers  .............  .................. 

28 
182 

28 

181 

Sftilinfr- vassela 

542 

Total 

210    

542 

209 
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Arrival  and  departure  ofvefScU — Contiuued. 

EXPORTS. 


Articles. 


By 
water. 


..bushels. 

Beer barrels. 

Batter tons..|        11 

CaatiBKN do. . . 

Cheese do  .. 

Bns barrels. 

Tlsn    packages. 

Floor barrels. 

HMea number. 

Leather tons . 

Lime barrels . 


ByralL 

600 

1,240 

19 

800 

420 

1,600 

280 

6.000 

280 

310 

800,000 

Articles.  . 


Lives  took namber. 

Malt .bushels . 

Merchandise,  general  Ions. 

Oats   bashels. 

Peas do  .. 

Potatoes    barrels . 

Rye         bnshels. 

TmUow pounds. 

Wheat .' onshels. 

Wool tons. 


By 

water. 


18,000 


16,000 


By  raiL 


IMPORTS. 


Apples barrels. 

Berk cords. 

Betley bushels. 

Coal tons. 

Cora busliels. 

Brj  goodm tons. 

Oroeeries do. . . 

Hardware do... 

Hidea Dnmber. 

Iron  and  steel pounds. 

namber. 


700 


160 


42,000 

900 

2,200 

11 

810 

670 

42,100 

1,600,000 

1.000,000 


Leather. tons.. 

Lumber JSeet,  B.  M. . 

Machineiy pounds. . 

Merchandise,  general  .  tons . . 

Oil  barrels.. 

Plaster,  land tons.. 

Provisions do  — 

Salt barrels.. 

Shingles number.. 

Wood. cords.. 


1,600 

160,000 

210 


21,000 
43,000 
8,100 
22,000 
80.000 
41 


6.200  000 

44,000 

68 

620 

180 

41 


6^000,000 
110 


H  H  i8. 


preliminary  examination  of  lac  la  belle  harbor,  michigan. 

Engineer  Office,  U.  S.  Armt, 

Milwaukee^  Wia.j  October  20, 1884. 

Obnbral:  Id  compliance  with  the  requirements  of  the  river  and 
harbor  act  of  Jaly  5, 1884,  and  the  instnictiond  contained  in  your  letter 
of  September  4, 1884, 1  have  the  honor  to  present  the  following^  report 
of  1  preliminary  examination  of  Lac  la  Belle  Harbor,  Michigan. 

The  act  requires  the  local  engineer  to  report  whether  in  his  opinion 
the  harbor  is  worthy  of  improvement.  To  obtain  the  necessary  facts  I 
communicated  by  letter  with  several  persons  interested  in  Lake  Su- 
perior navigation  and  made  a  personal  visit  to  the  harbor. 

Prom  Mr.  Henry  C.  Davis,  president  of  the  Conglomerate  Mining 
Company,  whose  works  are  located  on  the  shore  of  the  lake,  much  in- 
formation was  obtained. 

Letters  were  also  received  from  the  Lake  Superior  Transit  Company, 
the  Lake  Michigan  and  Lake  Superior  Transportation  Company,  and 
the  Lake  Superior  Ship-Canal,  Railway  and  Iron  Company. 

Copies  of  these  several  con^mnnications,*  including  a  printed  copy  of 
a  petition  t  to  Congress  to  make  Lac  la  Belle  a  permanent  harbor  of 
reftige,  and  a  map  t  showingthe  piers  at  theentrance  to  the  harbor,  are 
transmitted  herewith. 

Lac  la  Belle  is  a  small  lake  30  feet  deep,  about  2  miles  long  by  half 
a  mile  wide,  lying  three-quarters  of  a  mile  west  of  Bete  Orise  Bay ;  the 
latter  being  an  indentation  of  the  coast  on  Lake  Superior,  just  south  of 

*  Omitted;  printed  in  Houae  Ex.  Doc.  No.  89,  Forty-eigbtli  CoDgress,  Moond  sesHlon. 
t  Omitted. 
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Keweenaw  Point.  This  point  extends  12  miles  to  the  eastward ;  the 
bay  is  therefore  well  sheltered  from  northerly  as  well  as  westerly  storms. 
For  this  reason,  and  also  that  it  lies  near  the  track  of  vessels  passing 
around  Keweenaw  Point,  it  is  much  sought  as  a  harbor  of  refuge  in  all 
heavy  weather,  except  storms  from  the  east  to  the  south.  Storms  from 
these  quarters  would  render  this  anchorage  very  insecure,  unless  pro- 
vided with  other  protection  than  that  afforded  by  nature.  Under  such 
circumstances  the  shelter  of  Lac  la  Belle  would  be  of  the  greatest  service. 

A  canal,  with  protecting  piers  at  its  outer  entrance,  was  constructed 
from  the  bay  to  Lac  la  Belle  about  twenty  years  ago.  This  work  was 
done  by  a  company  under  a  land  grant  from  the  United  States,  the  pro- 
ceeds of  which,  it  is  believed,  were  sufficient  for  the  purpose.  It  is  no* 
derstood  that  it  was  the  intention  of  the  originators  of  the  canal  proj- 
ect to  make  Lac  la  Belle  a  port  for  the  adjacent  mineral  region,  and 
to  connect  it  by  rail  with  several  of  the  mines  north  of  Portage  Lake. 
This  scheme  was  not  entirely  successful,  and  a  large  part  of  the  prodact 
of  the  mines  has  found  other  outlets. 

The  Conglomerate  Mining  Gacppany  has,  within  the  past  few  years, 
acquired  control  of  the  harbor  and  canal.  It  has  made  some  repairs  to 
the  piers  and  dredged  out  the  channel  where  obstructed.  This  company 
has  built  a  substantial  railway  connecting  their  mines,  6  miles  distant, 
with  the  harbor,  and  have  put  up  a  large  stamp  mill  on  the  shore  of  the 
lake.  It  is  quite  probable  that  other  mines,  especially  the  Oentral, 
which  now  hauls  its  copper  product  to  Eagle  Harbor,  will  transfer  its 
shipments  to  Lac  la  Belle,  and  that  the  present  railway  will  be  extended 
inland  to  connect  with  the  Central  mine.  The  harbor,  therefore,  may 
become  of  considerable  local  importance. 

In  its  present  condition  the  canal  is  upwards  of  100  feet  wide  at  the 
surface  of  the  water,  and  is  protected  at  the  outer  entrance  by  two 
parallel  piers,  which,  considering  their  original  cheap  construction,  are 
remarkably  well  preserved.  This  is  owing  to  their  sheltered  location; 
otherwise,  the  storms  of  Lake  Superior  would  have  long  ago  destroyed 
them.  The  piers  are  respectively  636  and'  603  feet  in  length,  and  ter- 
minate in  15  feet  depth  of  water.  They  are  115  feet  apart  at  the  outer 
ends  and  for  a  length  of  200  feet,  beyond  which  the  distance  between 
them  is  138  feet.  This  harbor  would  now  seem  to  be  capable  of  afford- 
ing a  refuge  for  nearly  all  classes  of  vessels  that  would  be  likely  to  seek 
its  shelter.  It  might,  however,  be  advisable  to  increase  the  depth  of 
water  in  the  canal,  to  admit  vessels  of  14  or  perhaps  16  feet  draught. 
This  can  readily  be  done  by  dredging,  as  the  material  to  be  remov^  is 
sand.  In  that  case  the  piers  should  be  extended  to  18  or  20  feet  depth 
of  water.  They  would  need  some  immediate  repairs,  and  a  periodica 
renewal  of  the  superstructure. 

A  careful  consideration  of  all  the  facts  bearing  upon  this  question 
leads  me  to  the  opiuion  that  an  improvement  to  the  extent  of  repairing 
and  maintaining  the  entrance  of  Lac  la  Belle  is  worthy  to  be  made  for 
the  purpose  of  afitording  a  harbor  of  refuge  within  its  bordiers ;  and  that, 
to  make  it  available  for  this  purpose,  suitable  lights  should  be  estab- 
lished by  the  Government.  To  ascertain  the  cost  of  the  necessary  re- 
pairs upon  the  piers,  and  the  required  dredging  in  the  canal,  an  cJlot- 
ment  of  $500  for  a  survey  will  be  necessary. 
Respectfully  submitted, 

J.   W.  BABL.OW, 

Lieut,  VoL  of  Engineer$. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineersj  U\  8,  A. 
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ict  for  improvement  of  lac  la  belle  harbor,  michigan. 

Enoineer  Office,  U.  S.  Army, 

Milwaukee^  WU.^  January  1, 1885. 

rERAL :  In  compliance  with  iustructioDs  contained  in  yoar  letter 
member  21, 1  have  the  honor  to  submit  the  following  report  and 
ktes  upon  a  project  for  the  improvement  of  Lac  la  Belle  Harbor, 
^n,  an  examination  or  survey  of  which  was  provided  for  in  the 
md  harbor  act  of  July  5, 1884. 

principal  object  to  be  attained  by  the  improvement  of  this  harbor 
ifford  a  refuge  in  stormy  weather  to  vessels  engaged  in  trade  to 
om  Lake  Superior  ports. 

ng  to  the  exposed  and  isolated  position  of  Lac  la  Belle  and  its 
atitude,  47^  north,  with  the  stormy  weather  and  accumulation  of 
ind  ice  during  the  late  fall  and  winter  months,  it  has  been  im- 
^able  to  mate  a  satisfactory  survey  since  authority  to  do  so  was 
ed,  nor  can  any  survey  be  made  before  spring  without  entailing 
expense. 

information  contained  in  my  report  upon  a  preliminary  examina- 
f  this  harbor,  dated  October  20, 1884,  a  copy  of  which  is  appended 
,  together  with  further  data  obtained  since  that  report  was  sub- 
,  enable  mq  to  present  estimates  of  the  cost  of  the  improvements 
dd  to  make  Lac  la  Belle  accessible  as  a  harbor  of  refuge, 
itated  in  my  report  of  October  20,  '<  Lac  la  Belle  is  a  small  lake, 
t deep,  about  2  miles  long  by  half  a  mile  wide, lying  threequar- 
'  a  mile  west  of  Bete  Grise  Bay,  the  latter  being  an  indentation 
coast  on  Lake  Superior  just  south  of  Keweenaw  Point." 
anal  about  three-quarters  of  a  mile  long  connects  the  water  of 
Belle  with  that  of  Bete  Grise  Bay ;  from  the  outer  entrance  of 
nal  two  piers  extend  into  the  bay  636  feet  and  603  feet  long,  re- 
rely.  The  distance  between  these  piers  is  138  feet  for  a  length  of 
400  feet  from  the  inner  ends;  beyond  this  they  are  115  feet  apart, 
se  improvements  were  made  about  twenty  years  ago  by  a  private  cor- 
>n,  the  Lac  la  Belle  Harbor  ImprovementCompany.  After  the  im- 
uents  were  begun  Congress,  by  act  approved  July  3, 1866,  granted 
0  acres  of  land  to  the  State  of  Michigan  for  the  use  and  benefit  of 
npany,  fixing  the  dimensions  of  the  canal  connecting  Lac  la  Belle 
Jete  Grise  Bay,  which  was  to  be  built  by  the  company.  These 
»ons,  100  feet  wide  at  top,  75  feet  wide  at  bottom,  and  at  least 
',  in  depth  for  its  entire  lenth,  extending  from  16  feet  <Iepth  of 
in  Bete  Grise  Bay  to  14  feet  in  Lac  la  Belle,  are  practically  the 
sions  at  the  present  time. 

rder  to  obtain  the  views  of  parties  well  informed  as  to  the  need 
krbor  of  refage  at  Lac  la  Belle,  1  corresponded  with  the  Lake  Su- 
Transit  Company,  the  Lake  Michigan  and  Lake  Superior  Trans- 
ion  Company,  the  Conglomerate  Mining  Company,  and  the  Lake 
lor  Ship-Canal,  Railway  and  Iron  Company, 
officers  of  the  first  three  companies  named  were  unanimous  in 
dnion  that  the  improvement  would  be  of  much  benefit  to  com- 
;  the  superintendent  of  the  Lake  Superior  Ship-Canal,  Railway 
on  Company  did  not  consider  it  a  greatly  felt  want,  and  stated 
opper  Harbor,  which  is  on  the  north  side  of  Keweenaw  Point,  28 
listant  from  Lac  la  Belle,  is  at  all  times  accessible.  This  opinion 
'ariance  with  the  opinions  expressed  by  the  officers  of  the  Con- 
:^te  Mining  Company  and  the  Lake  Michigan  and  Lake  Superior 
)ortation  Company,  the  former  stating  that  Copper  Harbor  is 
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not  accessible  in  heavy  weather,  and  the  latter  giving  as  one  reason 
why  a  harbor  of  refuge  should  be  establishe  1  at  Lac  la  Belle  that  Cop- 
per Harbor  is  dangerous  for  vessels  to  enter  in  foggy  and  snowy 
weather,  as,  in  order  to  do  so,  they  have  to  pass  near  dangerous  rocks 
and  reefs. 

Copies  of  the  letters  referred  to  are  given  with  my  report  of  October 
20,  appended  hereto.  • 

In  making  such  improvements  as  the  present  wants  of  commerce 
seem  to  require,  the  work  already  done  by  the  Lac  la  Belle  Harbor  Im- 
provement Company  can  be  utilize<l  and  a  permanent  harbor  provided 
at  a  present  moderate  outlay,  and  future  small  annual  appropriations 
for  its  maintenance. 

The  recommendations  contained  in  my  preliminary  report  were  made 
with  this  view,  and  contemplated  providing  an  entrance  to  Lac  la  Belle 
of  dimensions  sufficient  to  accommodate  the  local  business  of  the  har- 
bor, and  also  to  admit  for  refuge  such  vessels  as  would  be  likely  to  re- 
quire its  shelter.  It  was  then  and  is  still  believed  that  the  larger  class 
of  vessels  which  anchor  in  Bete  Grise  Bay  in  stress  of  northerly  or 
westerly  weather  leave  that  anchorage  to  pursue  their  course  on  a 
change  of  wind,  and  that  only  vessels  of  moderate  draught  would  be 
compelled  to  pass  through  the  canal  for  security. 

In  accordance  with  these  views  I  have  prepared  and  submit  the  fol- 
lowing project  for  the  repair  and  maintenance  of  the  V^^^Bent  piers  and 
canal,  without  providing  any  material  enlargement  of  the  channel.  It 
provides  for  the  repair  of  the  piers  by  constructing  800  linear  feet  of 
sheet-pile  revetment  on  the  inner  sides  of  the  piers,  and  extending  this 
revetment  from  the  inner  ends  of  the  piers  along  both  sides  of  the  canal 
a  distance  of  about  400  feet  for  the  purpose  of  keeping  the  channel 
cL'ar  of  sand,  which,  in  the  present  condition  of  the  piers,  is  constantly 
sifting  into  it,  and  also  for  dred)^ing  a  channel  15  feet  deep  betweeu 
the  piers  and  12  to  14  feet  deep  through  the  canal. 

The  estimate  for  this  project  is  as  follows : 

PILE  REVETMKNT,    1,600  FEET  I^NO. 

Pilea,  400  =r  10,688  linear  feet,  at  ir>  cents  per  linear  foot |1,603  80 

Pine  timber,  ronnd,  12  inches  in  diameter,  1,728  linear  feet,  at  10  cent«  per 

linear  foot 1?2  80 

Pine  timber,  12  by  12  inches,  7,840  linear  feet,  at  30  cents  per  linear  foot. .     2,352  00 

Pine  plank,  3  by  12  inches,  240,768  feet,  B.  M.,  at  |30  per  thousand 7, 223  05 

Iron,  28,979  ponnds,  at  5  cents  per  pound 1,448  95 

Total 12. 800  W 

DEEPENING  CHANNEL. 

Dredging  11,000  cnbic  yards  from  harbor,  at  30  cents  per  cnbic  yard t3i  300  00 

Dredging  26,000  cubic  yards  from  canal,  at  25  cents  per  cubic  yard 6, 500  00 

Total 9,800  00 

SUMMARY. 

Pile  revetment,  1,600  feet  in  length $12,800  00 

Dredging 9,800  iK) 

2^,6fO00 
Superintendence  and  contingencies 2, 400  00 

Total '. .25,000  00 
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No  estimate  is  indaded  in  the  above  for  the  purchase  of  existing 
works,  as  it  is  to  be  presumed  that  the  title  thereto  will  be  granted  free 
of  cost  should  the  United  States  undertake  to  provide  for  the  mainte- 
nance of  the  harbor. 

Should  Congress,  however,  require  the  constraction  of  a  harbor  of 
refuge  at  this  place  which  shall  admit  all  classes  of  vessels  plying  on 
Lake  Superior  under  all  conditions  of  weather,  it  would  be  necessary  to 
widen  the  entrance  to  200  feet,  extend  the  piers  to  the  20foot  curve, 
and  dredge  the  channel  to  a  depth  of  18  feet.  The  cost  of  such  a  proj- 
ect, as  shown  by  the  following  estimate,  would  be  $114,000. 

■8TIMATB  OF  MATERIAL  AND  COST  OF  BUILDING  1,050  LINRAK  FEET  OF  CRIB  PIBR» 
1,360  LINEAR  FEET  OF  PILE  REVETMENT,  AND  DREDOINO  68,400  CUBIC  YARDS  OF 
MATERIAL. 

Jkgelve  cribs,  each  50  5y  24  feeif  by  20  to  24  feet  in  height,  including  Bvperetruoiwe, 

Timber,  12  by  12  inches,  74,400  linear  feet  at  30  cents  per  linear  foot |22, 320 

Plank,  3  by  12  inches,  43,200  feet,  B.  M.,  at  |20  per  thousand 864 

Iron,  7^,000  pounds,  at  5  cents  per  pound 3, 600 

Stone,  2,652  cords,  at  $8  per  cord 21.216 

ToUl 48,000 

JKine  cribs,  each  50  fry  20  feet,  by  16  to  20  feet  in  height,  including  superstructure. 

Timber,  12  by  12  inches,  42,090  linear  feet,  at  30  cents  per  linear  foot |12, 62^ 

Plank,  3  by  12  inches,  2:),400  feet,  B.  M.,  at  $20  per  thousand 46^ 

Iron,  40,50>0  pounds,  at  5  cents  per  pound 2,025 

Stone,  1,260  cords,  at  $8  per  cord 10,080 

Total 25.20a 

PiU  revetment. 
1,360  linear  feet,  at  $8  per  foot 10,880 

Dredging, 

42,400  cubic  yards  from  harbor,  at  30  cents  per  cubic  yard $12, 720 

96,000  cubic  yards  from  canal,  at  25  cents  per  cubic  yartl 6, 500 

19, 220 

SUMMARY. 

orib  pier,  1,050  feet  long |73,200 

Pile  reyetment,  1,360  feet  long 10,880 

Dredging 19,220 

103, 300 
Superintendence  and  contingencies 10, 700 

Total 114,000 

The  cost  of  removing  the  old  pier  has  not  been  considered  in  the  above 
estimate,  as  the  valae  of  the  material  therein  would  aboat  offset  the 
labor  of  its  removal. 

Id  this,  as  in  thQ.preceding  estimate,  it  is  assamed  that  the  canal  and 
piers  will  be  transferred  to  the  United  States  withoat  cost. 

hao  la  Belle  is  in  the  collection  district  of  Superior,  Michigan. 
There  is  a  light  house  on  Gull  Bock,  15  miles  distant. 

LIST  OF  ACCOMPANYING  PAPERS. 

1.  Plan  of  piers.* 

S.  Plan  of  pile  reyetment.* 

3.  Copy  of  report  on  preliminary  examination,  containing — 

4.  Cop^  of  letter  from  Conglomerate  Mining  Company,  dated  August  9, 1884. 

•Omitttfd. 
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5.  Copy  of  letter  from  Lake  Superior  Transit  Company,  dated  Angust  23,  1884. 

6.  Copy  of  letter  from  Lake  Michigan  and  Lake  Superior  Transportation  Compaoy, 
4lated  August  22,  1884. 

7.*  Copy  of  letter  ftom  Lake  Superior  Ship-Canal  Company,  dated  August  2C,  1684. 
V.  Plan  of  piers  at  Lac  la  Belle.* 
9.  Printed  petition  to  Congress.* 

Respectfully  submitted. 

J.  W.  Barlow, 
Lieut  OoL  of  Eng%n4$ri. 
Brig.  Gen.  John  Newton, 

Okief  of  Engineers^  U,  8.  A. 
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preliminary  examination  of  ASHLAND  HARBOR,  WISCONSIN. 

Engineer  Office,  U.  S.  Army, 
Milwaukee^  Wis.,  October  21, 1884. 

General  :  In  compliance  with  the  requirements  of  the  river  and  har- 
bor act  of  July  5, 1884,  and  the  instructions  contained  in  your  letter  of 
September  4, 1884, 1  have  the  honor  to  present  the  following  report  of  a 
preliminary  examination  at  Ashland  Harbor,  Wisconsin,  made,  as  re- 
quired by  the  act,  for  the  purpose  of  ascertaining  if  this  harbor  is  worthy 
of  improvement  by  the  United  States. 

A  similar  examination  was  made  under  the  river  and  harbor  act  of 
1879,' on  which  occasion  the  officer  did  not  report  in  favor  of  an  improve- 
ment. 

Since  the  date  of  that  report  Ashland  has  changed  materially.  At 
that  time  there  was  hardly  any  business,  no  commerce,  and  the  village 
was  but  a  straggling  hamlet  of  a  few  houses. 

The  accompanying  report  of  the  Business  Men's  Association  of  Ash- 
land,! the  facts  of  which  were  verified  by  me  at  a  recent  visit  to  the 
place,  shows  that  Ashland  now  has  a  population  of  over  4,000  people, 
and  a  large  and  rapidly  increasing  business.  This  is  in  a  great  measure 
due  to  the  development  of  the  iron  and  lumber  resources  of  the  adjoin- 
ing country. 

I'ollowiug  is  a  brief  statement  of  the  several  industries  now  carried 
on  at  this  place : 

Five  Baw-iiiills,  cutting  aunaally  55,000,000  feet  of  lamber,  the  product  val- 

ued  at $550,000 

One  sa^hy  door,  and  blind  factory,  doing  an  annual  business  of 35. 000 

One  planing,  with  capacity  per  day  of  100,000  feet. 

Four  hardware  stores,  doing  an  annual  business  of 170, 000 

Seren  dry  goods  and  general-merchandise  stores,  annual  business 2S0, 000 

Five  clothing  stores,  annual  business 125,000 

Thirteen  grocery  and  supply  stores,  annual  business 130, 000 

Four  drug  stores,  annual  l>nsines8 45, 000 

Two  flour  and  feed  stores,  annual  business >. 100, 000 

Fifteen  miscellaneous  stores. 

Fifteen  hotels. 

Seven  restaurants. 

Two  banks. 

Two  merchant-tailors. 

Two  real  estate  offices. 

Four  saw  firms. 

*  Omitted. 

t  Omitted ;  printed  in  House  Ex.  Doc.  No.  89,  Forty -eighth  Congress  •econd 
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Among  the  exports  are  reported  from  25,000,000  to  30,000,000  feet  of 
lamber,  and  4,200  tons  of  general  merchandise,  in  transit  to  Lake  Supe- 
rior ports. 

There  are  imported  anuaally  4,500  tons  of  coal,  besides  salt,  cement, 
hardware,  and  general  merchandise. 

Ashland  has  four  different  lines  of  railroad,  viz  : 

(1)  The  Northern  Pacific ;  this  point  being  its  probable  eastern  ter- 
minos. 

(2)  The  Wisconsin  Central ;  two  lines. 
The  Chicago,  Saint  Paul,  Minneapolis  and  Omaha. 
The  Milwaukee,'  Lake  Shore  and  Western. 

The  latter  is  not  yet  completed,  but  soon  will  be,  and  has  contracted 
for  the  construction  of  extensive  ore  docks  at  this  place. 

These  facts,  I  think,  are  sufficient,  from  a  business  and  commercial 
point  of  view,  to  justify  the  Government  in  providing  a  reasonable  and 
necessary  protection  for  the  commerce  of  the  harbor. 

Chequamegon  Bay,  on  the  east  shore  of  which  the  town  is  located, 
being  separated  from  Lake  Superior  by  Oheqnamegon  Point,  would 
seem  to  require  but  little  artificial  aid  to  render  it,  under  all  conditions 
of  weather,  a  thoroughly  pi-otected  harbor.  The  length  of  the  bay 
northeast  and  southwest  is  12  miles,  and  its  average  width  is  5  miles. 

It  is  stated  by  the  residents  of  the  place  that  a  troublesome  sea  in 
northeast  storms  seriously  interferes  with  the  security  of  vessels  while 
lying  at  the  wharves.  This  sea  probably  originates  within  the  bay,  but 
may  be  somewhat  augmented  by  the  swell  which  passes  around  the 
point  from  Lake  Superior.  The  construction  of  a  jetty  northeast  of  the 
town,  extending  from  the  shore  4,000  feet  or  more  into  the  bay,  is  de- 
sired by  those  interested  as  a  means  of  preventing  this  disturbance. 

In  my  opinion  such  ^  jetty  would  have  a  beneficial  effect ;  and  as  it 
would  never  he  subject  to  ver^^  severe  wave  action,  the  cheap  method 
of  construction  suggested  by  the  citizens  should  answer  the  purpose. 

The  opening  through  Chequamegon  Point  has  at  present  but  little 
effect  upon  the  wave  disturbance  in  the  bay;  but  a  considerable  en- 
largement, however,  might  result  in  a  current  which  would  carry  mate- 
rial in  the  direction  of  Ashland,  and  possibly  reduce  the  depth  of  water 
in  the  vicinity  of  the  wharves.  When  this  contingency  becomes  immi- 
nent,, means  of  protection  should  be  adopted. 

It  is  stated  that  a  break  through  this  point  has  occurred  and  refilled 
by  natural  causes,  on  several  different  occasions,  within  the  remem- 
brance of  persons  living  in  the  neighborhood,  and  that  at  no  time  has 
the  opening  reached  serious  proportions.  Another  source  of  annoyance 
to  the  shipping  interests  is  a  long,  narrow  shoal,  having  over  it  about  11 
feet  depth  of  water,  and  extending  in  a  direction  parallel  to  the  shore. 
It  lies  about  opposite  the  middle  of  the  town,  and  is  in  the  track  of  ves- 
sels approaching  the  principal  wharves.  Whether  this  shoal  was  there 
originally  or  has  formed  within  a  recent  period  is  uncertain,  as  state- 
ments on  this  point  are  conflicting. 

A  map*  showing  the  present  limits  of  Ashland  and  its  wharfage  is 
sent  herewith. 

A  chart*  of  Chequamegon  Bay  is  also  sent,  which  gives  the  locatioft 
of  Ashland  and  two  positions  suggested  for  a  breakwater.  The  blue 
line  indicates  the  location  desired  by  the  citizens.  That  shown  in  the 
red  would,  in  my  opinion,  afford  the  most  protection,  with  an  eq«»l 
length  of  structure. 

'Omitted. 
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From  the  foregoing  facts  I  have  respectfully  to  state  that,  in  my  jadg- 
ment,  the  harbor  of  Ashland  i;^  worthy  of  improvement,  and  that  t9  as- 
certain the  exact  naturo  iuul  cost  of  the  improvements  required  a  sur- 
vey should  be  made.  Fur  this  purpose  an  allotment  of  $400  is  neces- 
sary. 
BespectfuUy  submitted. 

J.  W.  Barlow, 
Lieut  Col.  of  IJngine§r$. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  IJ*  S.  A. 


project  for  improvement  of  ashland  harbor,  wisconsin. 

Engineer  Office,  CT.  S.  Army, 

Milwaukee^  Wis.^  January  1,  1886. 

General:  In  compliance  with  instructions  contained  in  your  letter 
of  November  21, 1  have  the  honor  to  submit  the  following:  report  upon  a 
project  for  the  improvement  of  Ashland  Harbor,  in  Ashland  Bay,  Lake 
Superior,  Wisconsin,  an  examination  or  survey  of  which  was  provided 
for  in  the  river  and  harbor  act  of  July  5,  1884. 

As  required  by  the  act  a  preliminary  examination  was  made  and  a 
report  thereon  submitted,  dated  October  21,  1884,  a  copy  of  which  is 
transmitted  herewith,  as  it  contains  nearly  all  the  information  relating 
to  the  harbor  that  I  have  been  able  to  obtain. 

Since  the  receipt  of  authority  to  make  a  more  thorough  survey  than 
was  possible  at  the  first  examination,  the  weather  has  prevented,  and 
will  continue  to  prevent  until  spring,  the  necessary  hydrographic  oper- 
ations to  give  satisfactory  results  within  any  reasonable  expense.  And 
as  sufficient  facts  are  now  on  hand  for  the  purpose,  I  have  made,  and 
present  herewith,  approximate  estimates  of  the  cost  of  the  desired  im- 
provements: 

These  improvements  are  (1)  a  breakwater  to  be  located  northeast  of 
the  wharfage,  extending  at  right  angles  to  the  shore,  and  designed  to 
protect  the  wharves  of  the  city  from  the  action  of  north  and  northeast 
storms ;  f  2 )  the  removal  of  a  shoal  lyi  ng  in  front  of  the  principal  wharves, 
.and  which  now  obstructs  free  access  to  them. 

The  proposed  breakwater  can  never  be  subjected  to  very  severe,  wave 
action,  as  the  heavy  seas  from  Lake  Superior  are  arrested  by  Gheqnam- 
egon  Point,  only  about  8  miles  distant.  The  disturbance  against  which 
protection  is  desired  is  caused  by  north  to  northeast  winds,  which 
create,  inside  the  ba}^  a  short,  chopping  sea,  at  times  seriously  interfer- 
ing with  the  use  of  the  wharves  by  vessels. 

A  structure,  therefore,  of  moderate  width  and  cheap  construction, 
will  have  sufficient  stability  and  durability;  and  if  extended  out  about 
8,000  feet  will  serve  the  purposes  for  which  it  is  desired. 

The  exact  location  of  the  breakwater  should  be  determined  after  a 
further  examination  of  the  bottom  has  been  mside,  for  the  purpose  of 
ascertaining  the  nature  of  the  material  to  be  penetrated  by  the  piles, 
and  also  the  most  desirable  line  for  protecting  the  present  and  prospect- 
ive wharfage. 

But  as  the  approximate  location  of  the  desired  breakwater  has  been 
determined  and  no  special  difficulties  in  the  method  of  construction  am 
anticipated,  there  seems  to  be  no  necessity  for  delaying  action  upon  the 
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project  until  the  sarveys  recommended  as  preliminary  to  beginning  the 
work  have  been  made,  the  results  of  which,  in  this  case,  have  no  bear- 
ing upon  the  expediency  of  providing  for  the  improvement  of  the  har- 
bor. 

The  design  of  the  proposed  breakwater  presented  herewith,  and  which 
is  believed  to  be  amply  strong,  consists  of  two  parallel  rows  of  piles, 
driven  3  feet  from  center  to  center,  strengthened  by  wales  and  cross- ties 
at  the  water-surface,  and  finished  at  the  top  with  two  courses  of  12  by 
12  feet  timber  on  each  row,  also  connected  by  timber  cross-ties. 

The  width  of  the  breakwater  will  be  at  first,  12  feet :  increasing  as 
more  depth  is  attniued  to  14  feet,  16  feet,  18  feet,  and  20  feet,  and  its 
total  length  will  be  7,900  feet. 

The  filling  will  be  of  the  cheapest  material  attainable;  brush  and  logs : 
or  slabs  and  edgings  from  the  saw-mills,  except  a  top  covering  about  2 
feet  in  thickness,  which  will  be  of  stone. 

A  plank  walk  2  feet  wide  will  extend  the  entire  length. 

The  tirst  section  of  1,700  linear  feet,  12  feet  wide,  will  cost  $8.70  per  linear 

foot $14, 7W) 

The  second  section,  of  1, 400  linear  feet,  14  feet  wide,  will  cost  $11.93  per  linear 

foot 16.702 

The  third  section  of  1,500  linear  feet,  16  feet  wide,  will  cost  $14..^  per  linear 

foot 21.870 

The  fourth  section  of  1,500  linear  feet,  18  feet  wide,  will  cost  $16.82  per  linear 

foot 25,230 

He  fifth  section  of  1,800  linear  feet,  20  feet  wide,  will  cost  $19.65  per  linear 

foot 35,370 


113,962 
flnperintendence  and  contingencies 11,  U38 

Total 125,000 

■BT1MATB   OF    MATERIALS,    AND    COST  OF    BUILDING    7.900  LI.VBAR    FBET  OF   BRBAK- 

WATER  AS  ABOVE  DESIONBD. 

Tioiber,  12  by  12  inches =56,830  linear  feet,  at  30  cents  per  foot $17,049  00 

Timlier,  8  by  12  inches  =  34,326  linear  feet,  at  20  cents  per  foot 6,  ^65  20 

Plank,  3  by'l2  inches  =  58,300  feet,  B.  M.,  at  $20  per  M 1,166  00 

Piles,  6.058=  160,944  linear  feet,  at  15  cents  per  foot 24, 141  60 

Iron,  148,484  pounds,  at  5  cents  per  pound 7. 424  20 

Filling,  brush,  slabs,  dtc,  14,500  cords,  at  $3  per  cord 43, 500  00 

Filling,  stone,  1,727  cords,  at  $8  per  cord 13, 816  00 

113,962  00 
BEMOVAL   OF  SHOAL.. 

The  quantity  of  material  necessary  to  be  removed  from  the  11-foot 
shoal  in  front  of  the  city  wharves,  or  to  make  a  channel  through  it  of 
safBicient  depth  and  width  to  meet  the  present  demands  of  commerce, 
would  not  probably  exceed  40,000  cubic  yards. 

The  cost  of  this  dredging  would  be  as  follows : 

40,000  cubic  yards,  estimated,  at  25  cents  per  cubic  yard $10, 000 

Soperintendenoe  and  contingencies,  10  per  cent 1. 000 

Total 11.000 

SUMMARY. 

Oo8t  of  breakwater,  7,900  feet  in  length $113,962 

Cost  of  removing  40,000  cubic  yards  of  sand 10,000 

^aperintendence  and  contingencies 12,038 

Total 136,000 
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Ashland  is  located  on  the  south  side  of  Oheqaamegon  Bay,  Lake  8a- 
perior,  about  60  miles  east  of  Duluth,  Minn. 

It  is  in  thf)  collection  district  of  Snperior,  Marquette,  Mich.,  being  the  port  of 
entry. 

The  nearest  light-honse  is  La  Pointe,  on  Cbequamegon  Point,  at  the  entrance  to 
Cheqaamegon  Bay. 

LIST   OF   ACCOM PAXTI NO    PAPKR8. 

*1.  Plan  of  breakwater. 

9.  Copy  of  report  on  preliminary  examination  containing — 
*3.  Map  of  Ashland. 
*4.  Map  of  Cheqaamegon  Bay  and  vicinity. 

Kespectfally  submitted. 

J.  W.  Barlow, 
Lieut  OoL  of  EnginemrB. 
iff.  Gen.  John  Newton, 

Chief  of  Engineers^  If.  8.  A. 


•  Omitted. 
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CONSTRUCTION  OF  HARBOR  OF  REFUGE,  MILWAUKEE  BAY— IMPROVE- 
MENT  OF  THE  HARBORS  OF  MILWAUKEE,  RACINE,  KENOSHA,  AND  WAU- 
KEGAN,  LAKE  MICHIGAN—IMPROVEMENT  OF  FOX  AND  WISCONSIN 
BIVSRS. 


MMPOBT  OF  CAPTAIN  W,  L.  MARSHALL,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1885,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 

1.  Hsrbor  of  refuge,  Milwaukee  Bay,  Wis-  {  4.  Kenosha  Harbor,  Wisconsin. 

eonsin  j  5.  Wankegan  Harbor,  Illinois. 

2.  Milwaukee  Harbor,  Wisconsin.  6.  Fox  and  Wisconsin  rivers. 

3.  Ra«ine  Harbor,  Wisconsin. 


United  States  Engineer  Office, 

Milwaukee,  Wis,,  July  29,  1885. 

Sni :  I  have  the  honor  to  transmit  herewith  annual  reports  for  the 
works  in  my  charge  for  fibcal  year  ending  Jnne  30, 1885. 
Tery  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
Captain  of  Engineers, 
Tb#  Chief  of  Engineers,  U.  S.  A. 


II  I. 

HARBOR  OF  REFUGE  AT  MILWAUKEE  BAY,  WISCONSIN. 
CONDITION  OF  THE  WORK  JUNE  30,  1885. 

At  tiie  close  of  the  fiscal  year  ending  June  30, 1884,  the  breakwater 
had  been  extended  2.450  feet,  completing  the  north  arm,  except  snper- 
Btracture,  850  feet  oi  which  had  been  completed. 

Under  the  river  and  harbor  act  approved  July  5, 1884,  proposals  were 
8<riicited  and  received  for  continuing  the  work  under  formal  contract, 
and  opened  at  Milwaukee,  Wis.,  August  29, 1884. 
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The  following  is  the  abstract  of  proposals  received: 

Timber  orib  breakwater  on  sUme  foundation. 
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With  the  approval  of  the  Chief  of  Engineers  the  work  of  constracting 
(500  feet,  more  or  less,  of  the  breakwater  and  superstructure  over  the 
work  previously  executed  was  awarded  to  Christopher  H.  Starke,  the 
lowest  responsible  bidder,  who,  under  his  contract  dated  September  12, 
1884,  during  the  ftscal  year  ending  «Tune  30, 1885,  placed  twelve  cribs  on 
stone  foundation,  extending  the  east  arm  of  the  breakwater  600  feet  to 
the  southward,  and  commenced  the  superstructure  over  550  feet  of  break- 
water previously  constructed. 

The  length  of  the  breakwater  at  the  close  of  the  fiscal  year  ending 
June  30,  1885,  is  3,050  feet,  over  850  linear  feet  of  which  the  superstruct- 
ure is  completed  and  550  feet  partly  built.  There  remains  to  be  con- 
structed of  the  breakwater  4,200  linear  feet,  including  superstructure, 
and  superstructure  over  2,200  linear  feet  of  substructure  already  placed. 

The  harbor  now  is  beginning  to  be  available  to  a  very  limited  extent, 
as  a  harbor  of  refuge  during  northerly  storms. 

PROPOSED   APPLICATION     OF    FUNDS   AVAILABLE  FOR    BXPENDITURB 
DITRINO  THE  FISCAL  YEAR  ENDINO  JUNE  30,  1886. 

There  will  be  an  additional  crib  sunk  at  the  breakwater  under  Starke's 
contract,  and  superstructure  over  all  work  built  prior  to  June  30,  1884, 
will  be  completed,  and  the  unfinished  structure  will  be  lighted  during 
the  season  of  navigation,  and  maintained. 

All  funds  available  for  work  will  be  exhausted  by  September  1, 1885. 

PROPOSED   APPLICATION  OP    FUNDS    ASKED  FOR    THE    FISCAL   YBAB 

ENDING  JUNE  30,  1887. 

The  funds  asked  for  are  to  be  used  to  extend  the  main  arm  of  the 
breakwater  southward,  and  to  complete  the  superstructure  over  the 
work,  as  far  at  least  as  to  the  north  entrance. 

It  is  hoped  that  the  next  appropriation  will  be  sufficient  to  advance 
the  work  sufficiently  to  be  of  use  to  a  practical  extent  in  northeast 
storms. 

The  nearest  oollection  dlHtriot  is  Mil  waakee,  Wis.  The  nearest  port  of  entry  is  Mil- 
waukee, Wis.  Amount  of  revenue  collected  at  the  nearest  port  of  entry  dnriu^  ths 
last  fiscal  year,  $193,553.30. 
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This  harbor  is  of  use  to  the  general  commerce  of  the  lakes,  inclading 
that  between  Lake  Michigan  ports  and  the  ports  of  the  other  great 
lakes. 

A  stiitement  of  the  amount  of  this  commerce,  which  is  increasing, 
may  be  found  in  Colonel  Houston's  report  published  in  House  Ex.  Doc. 
No.  43,  Forty-sixth  Congress,  third  session. 

The  details  of  the  work  during  the  past  fiscal  year  are  given  in  the 
accompanying  report  of  Assistant  Engineer  W.  H.  Hearding,  who  has 
been  in  local  charge  of  the  work  since  its  inception. 

Money  statement 

July  1,1884,  amount  available 111,098  02 

Amount  appropriated  by  act  approved  July  5, 1884 t^,000  00 

96,098  02 
July  1, 1885, amount  ezp<nded  during  fiscal  year, exclusive  of 

outstanding  liabilities  July  1,1884. $60,876  07 

July  1, 1885, outstanding  liabilities 6,061  52 

'■ 66, 937  59 

July  1, 1885,  amount  available 29,160  43 


% 


{Amount  (estimated) required  for  completion  of  existing  project 515, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  250, 000  00 
Submitted  in  compiiauce  with  reqairements  ot'  section  2  of  river  and 
harbor  acU  of  1866  and  1867. 


report  of  mr.  w.  h.  heardino,  assistant  engineer. 

United  States  Engineer  Office, 

Milwaukeet  June  30, 1885. 

Sir:  I  have  the  honor  to  present  the  following  report  in  relation  to  the  breakwater 
-for  harbor  of  refuge  in  Milwaukee  Bay,  Wisconsin. 

An  appropriation  of  |85,000  was  made  by  Congress  on  the  5th  of  July,  1884,  for  con- 
tinuing work  upon  the  breakwater.  Advertisements  were  inserted  in  the  daily  papers 
requesting  proposals  for  constructing  600  running  feet,  more  or  less,  of  crib-work  for 
the  extension  of  breakwater  and  superstructure  over  cribs  already  in  place.  Chris- 
topher H.  Starke,  of  Milwaukee,  being  the  lowest  bidder,  was  awarded  the  contract, 
which  was  entered  into  in  due  form  on  the  12th  of  September. 

The  first  crib  under  this  contract  (No.  44)  was  sunk  on  the  10th  day  of  October, 
and  the  sixth  and  last  of  the  season  (No.  49)  was  sunk  in  position  on  the  28th  day  of 
November.  Soundings  were  taken  on  the  5th  of  December  along  the  sides  of  these 
cribs  and  around  the  end  of  crib  49,  which  showed  that  more  stone  was  required  upon 
the  east  berm  to  bring  the  tops  of  foundations  to  the  required  height  and  width. 

As  soon  as  the  deticiency  had  been  supplied  soundings  were  again  taken,  which 
•bowed  the  work  to  be  in  a  safe  condition  to  be  left  until  the  resumption  of  operations 
in  1686. 

During  the  winter  months  the  contractor  was  engaged  in  quarrying  stone  for  crib 
bidlast  and  foundations  and  in  constructing  cribs,  five  of  which  were  nearly  com- 
pleted upon  the  opening  of  navigation.  Crib  No.  50  was  sunk  on  the  4th  of  May  last, 
and  Crib  55  on  the  date  of  this  report,  the  total  length  of  breakwater  now  being  3,060 
fe4<t.  The  whole  of  the  cribs  under  this  contract  are  in  excellent  position  and  align- 
ment, as  are  also  all  of  the  cribs  forming  the  sections  of  breakwater  which  have  been 
•et  upon  stone  foundations.  This  fact  is  of  interest,  inasm  nch  as  the  subject  of '  *  stone 
foundations"  was  discussed  in  1B72,  and  an  article  treating  upon  the  subject  was  em- 
bodied in  the  Report  of  the  Chief  of  Engineers  for  that  year. 

The  favorable  prices  obtained  under  the  contract  admitted  of  the  constmotion  of 
•one  more  oiib,  which  has  been  built  and  is  in  readiness  to  sink.  Superstructure  has 
also  been  built  to  a  heieht  of  2^  feet  over  Cribs  Nos.  30  to  40,  inclusive,  and  which 
will  be  raised  to  the  height  of  6  feet  above  datum.  Superstructure  will  also  be  built, 
to  a  height  of  6  feet  over  cribs  numbering  from  1  to  15,  which  will  complete  the  whole 
work  upon  the  north  arm  2,450  feet  in  length. 
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StoDe  will  be  placed  npon  the  slopes  of  foandations  wherever  it  may  be  needed  io 
make  them  conform  to  the  plan. 

The  area  of  anchorage  protected  by  the  breakwater  and  offering  shelter  from  north- 
east storms  is  now  becoming  appreciable,  and  will  be  sought  by  vessels  in  stress  of 
weather. 

By  observations  oarefally  taken  with  a  spirit  level  for  the  purpose  of  comparison 
with  former  levels,  I  find  that  no  appreciable  change  has  taken  place  in  the  heights 
of  cribs,  which  were  snnk  in  1881 ,  1882,  and  1883,  since  levels  were  taken  last  season. 
A  considerable  accretion  of  sand  has  formed  on  the  shore  of  the  northwest  section 
of  the  bay. 

On  the  14th  day  of  Bfay,  the  schooner-rigged  scow  L.  May  Gathrie  was  engaged 
for  service  as  a  light-ship  at  the  south  end  of  the  breakwater  to  be  continued  until 
the  close  of  navigation,  unless  otherwise  ordered. 

I  have  the  honor  to  subscribe  myself,  very  respectfully,  your  obedient  servant, 

.  W.  H.  Heardino, 

ABiUiant, 

Capt.  W.  L.  Marshall, 

Corps  of  Engineers,  U,  S.  A. 


II  2. 

IMPROVEMENT  OF  MILWAUKEE  HARBOR,  WISCONSIN. 

CONDITION  OF  THE  WORK  JUNE  30,  1885. 

"So  work  has  been  done  daring  the  year  ending  June  30, 1885,  except 
repairing  a  slight  damage  by  a  collision  of  a  vessel  with  the  north  pier* 
The  project  is  completed,  and  the  work  practically  in  the  same  condi- 
tion as  on  June  30, 1884. 

The  report  of  Assistant  Engineer  W.  H.  Hearding  herewith,  gives 
details  of  the  work  done  and  of  the  business  of  the  port. 

PROPOSED  APPLICATION  OP  FUNDS  NOW  AVAILABLE  AND  THOSE  ASKED 
FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1887. 

It  is  proposed  to  apply  these  funds  to  the  rebuilding  of  superstruct- 
Bre  over  the  north  and  south  piers,  outer  sections,  and  to  protect  this 
work  by  guard  piles,  new  fender  piles,  and  bulkhead  timbers  at  the  end 
of  the  piers,  the  estimate  for  which  is  $27,532.72. 

At  important  harbors  like  this,  as  the  superstructure  of  piers  need 
rebuilding,  the  work  should  be  done,  to  lessen  the  cost  of  maintenance, 
of  stone  or  concrete  properly  protected  against  damage  by  collision. 
Lumber  will  increase  in  the  near  future  materially  in  value,  and  the 
cost  of  timber  superstructures  will  more  nearly  approximate  that  of 
concrete  each  time  they  are  renewed. 

Money  statement. 

July  1, 1884,  amount  available tnf245  © 

July  1, 1885,  amoant  expended  daring  fiscal  year,  ezoIaBiYe  of  ontetanding . 
liabilities  July  1,  1884 - - 1,564  93 

July  1, 1885,  amount  available 9,690  89 

f  Amount  f  estimated)  required  for  completion  of  existing  project 22,  ODD  00 

)  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    22,000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acta  of  18G6  and  1867. 
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bsport  of  mr.  w.  h.  heardino,  assistant  engineer. 

United  States  Enqinkfr  Office, 

Milwaukee^  June  30,  1885. 

Sir  :  I  haye  the  hoDor  to  state  that,  with  the  exception  of  making  repi^rs  to  the 
north  pier,  no  work  has  been  done  at  the  entrance  to  Milwaukee  Harbor  during  the 
past  year. 

The  repairs  made  were  the  resalt  of  a  colIiHion  of  Stelamer  No.  1  of  the  Flint  and 
Pere  Marquette  Railroad  Company  with  the  north  pier,  by  which  a  section  of  the  pile 
protection  to  the  stone  snperstruotnre  of  the  pier,  about  75  feet  in  length,  was  considr 
erably  damaged. 

The  accident  was  unavoidable,  and  was  due  to  the  breaking  of  the  steamer's ruddef 
ehains. 

The  accompanying  plat  of  soundings,  which  were  taken  by  me  on  the  15th  ultimo, 
when  compared  with  the  soundings  taken  last  year,  shows  that  a  slight  dimiuution  in 
the  depth  of  water  in  the  channel  between  the  harbor  piers  has  taken  place ;  but  the 
section  of  channel  which  carries  a  depth  of  17  feet  of  water  is  as  yet  fully  100  feet  in 
width. 

The  following  extracts  from  the  annual  report  of  the  secretary  of  the  Board  of  Trade 
show  some  of  the  items  of  business  transacted  at  Milwaukee: 

Receipts:  Beef  cattle,  111,640;  sheep,  92,828 ;  hogs  up  to  March  1,  563,212,  of  whTch 
503,949  were  packed ;  coal,  704,161  tons,  of  which  623,013  tons  arrived  by  lake  and 
01,148  tons  by  rail;  lumber,  230,162,000  feet,  B.  M.;  shingles,  118,241,000;  paper, 
29,984,^9  pounds ;  butter,  9,871,709  poands ;  cheese,  24,491,954  pounds ;  tobacoo, 
(Wisconsin),  7,210,004  pounds;  wool,  4,449,387  pounds;  wheat,  13,193,922  bushels; 
mill-stnflfs,  44,441  tons;  oil-cake,  27,748  sacks:  flax-seed,  1,207,499  bushels;  potato6S| 
660,485  bushels;  iron  ore,  34,852  tons ;  flour,  manufactured,  1,070,860  barrels  ;  angls, 
bar,  and  plate  iron,  manufactured,  48,050  tons ;  pig  iron,  28,000  tons ;  hydraulic  cementy 
216,000  barrels ;  nails,  163,000  kegs.  Receipts  of  office  of  internal  revenue,|2, 426,146.34 ; 
post-office  receipts,  $244,941 ;  bank  deposits,  $553.224,0.30.97. 

The  nearest  collection  district  is  Milwaukee,  Wis.  The  nearest  i>ort  of  entry  U 
Milwankee,  Wis. 

The  amount  of  revenue  collected  at  this  port  during  the  fiscal  year  (customs)  is  re- 
ported by  A.  W.  Hall,  esq.,  collector,  to  have  been  $193,553.30. 

He  also  gives  the  following  information  respecting  the  arrivals  and  departures  of 
Teasels  from  this  harbor: 


ArriralB  snd  departures. 


ArriyaUof  eteamen 

AzTlTala  of  aaU  veeaels 

Total ^ 

Departarea  of  atettmera 

Departnrea  of  aailveaaela 

Total 


Kumber. 


2,514 
2,506 


5,019 


2,522 
2,615 


5,037 


Tonntfiw 


l,008,87i 
4«a,     " 


2,417.981 

1, 040, 14i| 
4S2,7«r 


2, 422,  Mi 


Bespectfally  submitted. 


Capt.  W.  L.  Marshall, 

Corpt  of  Engineert,  U.  8,  A. 


W.  H.  Bearding, 
AaMstant  Engineer. 


1 1  3. 

IMPROVEMENT  OP  BACINE  HARBOR,  WISCONSIN. 
CONDITION  OF  THE  WORK  JX7NE  30,  1886. 

There  has  been  no  work  of  improvement  done  at  this  harbor  darim 
fhe  past  year  that  affects  the  navigable  condition  of  the  harbor,  whiu 
remains  practically  as  reported  June  30, 1884. 

Under  the  project  approved  by  the  Chief  of  Engineers  for  the  dis- 
bursement of  the  appropriation  for  this  harbor,  contained  in  the  river 
and  harbor  act  approved  July  6, 1884,  proposals  were  solicited  and  Ti^ 
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ceived  for  rebuilding  the  superstructure  over  340  linear  feet  of  the  nort^h 
pier,  as  follows : 

Abstract  of  proposals  reciived  and  opened  August  29, 18B4,/ar  improving  ike  harbor  at  Ba- 
oine,  fPis,  (cutting  down  and  rehuilding  340 /iwt  of  superstructure  of  the  north  pier,  with 
pile  protection). 


Ko. 


1 
2 
8 


Names  and  residences 
of  bidders. 


Kdapp  &  OUlen,  Ba- 
cine.  Wis 

Cbristopber  H.  Starke, 
Milwaakee,  Wis 

George  H.  Sager,  Ken* 
osha,  Wis 


$16  50 
17  00 
10  50 


lb*" 


Siri 

•rm  ^^  "^ 

P4 


$16  25 
16  00 
13  00 


a 

0 

a 

Is" 

I 


3i 
3i 
4 


fl 
a 
o 
p* 

Is 

g 


6 
6 
5 


00 

I 


Pitt 

a 


6 
5 


1 

I 

00 


$10  50 
11  50 
10  00 


^^ 


J' 

o 


$50 
45 
43 


5« 


Otf. 

40 
40 
35 


« 

Is 


$17  50 
18  50 
12  00 


so, 

"3  el 


$5^843  17 
5, 515  10 
4,704  85 


With  the  approval  of  the  Chief  of  £ngineci*8,  contract  was  entered  into  Septemher 
22,  1864,  ^Mth  Georce  H.  Sager,  the  lowest  responsible  bidder  for  this  work,  who  has 
satisfactorily  completed  the  work  during  the  year. 

PROPOSED   APPLICATION   OF   FUNDS  ASKED    FOR  THE    FISCAL    YEAB 

ENDING  JUNE  30,  1887. 

It  is  proposed  to  expend  these  funds  in  dredging,  in  extending  the 
south  pier,  and  in  current  repairs.  The  project  for  extending  the  south 
pier  is  contained  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for 
1883.  The  work  is  necessary  for  arresting  the  drift  of  sand  into  the 
harbor,  and  to  reduce  the  funnel-shaped  entrance  to  prevent  disturb- 
ance within  the  harbor  by  waves  entering  the  present  wide  mouth. 
This  work,  however,  is  not  urgent  and  may  be  delayed.  The  dredging, 
however,  should  be  done  at  the  earliest  practicable  moment. 

The  report,  herewith,  of  Assistant  Engineer  W.  H.  Hoarding  will  gi^e 
the  details  of  the  work  done  at  this  harbor  during  the  fiscal  year  ending 
June  30, 1885. 

The  nearest  collection  district  is  Milwaakee,  Wis.  The  nearest  port  of  entry  is  Mil- 
waukee, Wis.  Amount  of  revenue  collected  at  the  nearest  port  of  entry  daring  the 
last  fiscal  year,  $193,553.30. 

Money  statement 

Jaly  1,  1884,  amount  available (2,379  94 

Amount  appropriated  by  act  approved  July  5,  1884 7,000  OO 

9,379  94 
July  1. 1885,  amount  expended  daring  fiscal  year,  exclusive  of  ontstanding 

liabilities  July  I,  1884 6.797  76 

July  1,  1885,  amount  available 3,582  18 

(Amount  (estimated)  required  for  completion  of  existing  projeect 35, 000  00 

Amount  that  can  be  nrohtabl^  expended  in  fiscal  year  ending  June  30, 1887  38, 000  00 
Submitted  in  cominiance  with  requirements  of  seotion  2  of  river  and 
harhor  acts  of  1866  and  1867. 
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REPORT  OF  MR.  W.  H.  HEARDINO,  ASSIRTaIcT  ENGINEER. 

United  States  Engineer  Office, 

Mihcaukee,  June  30, 1885. 

Sir  :  The  following  report  upon  the  harbor  of  Racine,  Wis.,  for  the  fiscal  year  end- 
ing t»his  ddte  is  respectfully  submitted.  By  act  of  Congress  approved  July  5, 1864, 
the  sam  of  $7,000  was  appropriated  for  the  improvemeni  of  this  harbor.  Proposals 
were,  received  in  response  to  advertisement  in  the  daily  papers  for  cutting  dowu-and 
rebuilding  a  section  of  the  superstructure  of  the  north  pier,  340  running  feet  in 
length,  commencing  at  a  point  opposite  the  light-house  crib  and  extending  eastward. 

The  work  was  awarded  to  the  lowest  bidder,  Mr.  G.  H.  Sager,  of  Kenosha,  Wis., 
who  entered  into  a  contract  for  the  performance  of  the  same  on  the  22d  day  of  Sep- 
tember. 1884. 

With  the  exception  of  bolting  and  fastening  to  the  new  superstructure  thirty-six 
fender-piles  which  he  had  driven  and  laying  the  planks  for  foot-walk,  he  had  com- 
pleted the  work  by  the  first  week  in  December. 

The  average  height  of  this  new  work  is  6^  feet,  its  width  being  20  feet.  The  tim- 
bers of  the  trestle-work  carrying  the  foot- walk  over  this  section  n'ora  the  light-house 
crib  to  the  beacon  light  were  found  to  be  in  such  a  condition  as  would  not  admit  of 
their  being  replaced,  and  new  materials  were  of  necessity  substituted  for  its  recon- 
struction, tne  cost  of  which  was  defrayed  by  the  Light-House  Department.  As  soon 
as  the  ice  had  left  the  pier  this  spring  the  work  remaining  to  be  done  was  satisfactorily 
performed  and  the  contract  of  Mr.  Sager  closed. 

A  plat  of  the  soundings  taken  by  me  on  the  ISthnltimo  shows  that  the  quantity 
of  sand  deposited  in  the  channel  since  soundings  were  taken  in  1884  has  not  been 
quit«  as  great  as  in  some  former  years.  At  the  stage  of  water  which  prevailed  when 
the  sonndings  were  made  (1.3  feet  above  datum)  vessels  drawing  not  more  than  13 
feet  of  wat^r  can  enter  the  harbor  safely  during  fair  weather. 

'  If  the  water-level  should  be  lowered  to  the  extent  of  a  foot,  dredging  would  be 
necessary  to  provide  a  channel  for  the  class  of  vessels  which  frequent  thisnarbor,  many 
of  them  being  of  large  tonnage  capacity. 

I  have  not  been  able  to  obtain  statistics  of  the  trade  which  is  transacted  at  Racine, 
but  it  is  said  to  be  increasing,  notwithstanding  the  depression  which  has  generally 
prevailed  in  business  for  the  past  tvvo  years. 

The  arrivals  and  departures  at  this  harbor  during  the  past  fiscal  year,  as  per  infor- 
mation furnished  by  A.  W.  Hall,  esq.,  collector,  were  as  follows : 


Arrivals  and  departares. 


Arrirals  of  steamer 

Arrivals  of  sail- vessels . . . 

Total 

DepartoTM  of  steamem  . 
Departures  of  sail- vessels 

Total 


Number. 


479 
438 


917 


478 
439 


917 


TonDag& 


293,421 
e6,e94 


360, 115 


286,471 
66,629 


858,004 


I  have  the  honor  to  8ubscril)e  myself,  very  respectfully,  your  obedient  servant, 

W.  H.  Hkardino, 
Jasistant  Engineer, 
Capt.  W.  Li.  Marshall, 

Corps  of  £ngiueer8f  U.  8.  A. 


II  4. 


IMPROVEMENT  OF  KENOSHA  HARBOR,  WISCONSIN. 
CONDITION  OF  THE  WORK  JUNE  30,   1885. 

In  accordance  with  the  project  approved  by  the  Chief  of  En^'neers 
for  the  disbursement  of  the  appropriation  for  this  harbor,  contained  in 
the  river  and  harbor  act  approved  July  5,  1884,  proposals  for  building 
saperstractare  over  355  linear  feet  of  the  south  pier,  by  contract^  were 
invited  and  received  and  opened,  as  follows : 
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jiMract  ofproposaU  received  and  opened  A  ugust  29 ,  ISM,  for  improving  harbor  at  KemMka^ 
Wis,,  cutting  down  and  rebuilding  auperetruoture  of  outer  section  of  Boutk  pier. 


V«. 


1 


Names  and  reaidexioea  of  bidders. 


Knapp  &  Gillen,  Bacine,  Wis 

Christopher  H.  Starke,  Milwaakee, 

Wis --  

George  H.  Sager,  Kenosha.  Wis.... 


Is 


$16  75 

17  00 
16  50 


P      . 

00  © 


a 


$16  50 

16  00 
13  00 


Si 
II 


OenUi. 

8i 

4 


2  s 

M  Pi 


6i 

5 
6 


1 

« 

I 

CO 


$1100 

12  00 
10  00 


•  S 


$13  50 

U  50 
11  00 


$3,582  21 

3,73390 
3,848  45 


With  the  approval  of  the  Chief  of  Engineers,  contract  was  entered  into  September 
82,  ISS4\  with  Greorge  H.  Sager,  the  lowest  responsible  bidder,  for  this  work,  whioh 
was  executed  duriug  the  year,  and  the  contract  closed. 

The  condition  of  the  harbor  is  given  in  the  report  of  Assistant 
Engineer  W.  H.  Bearding,  and  map  herewith. 

PROPOSED  APPLICATION  OF  FUNDS  ASKED  FOR  THE  FISCAL  YEAR  END- 
ING JUNE  30,  1887. 

These  funds  are  to  be  nsed  in  rebuilding  the  superstructure  over  415 
linear  feet  of  the  inner  section  of  the  south  pier,  in  maintaining  the  pres- 
ent channel  or  entrance,  and  in  extending  the  south  pier.  The  pier  ex- 
tension is  not  urgent,  but  the  dredging  should  be  done  at  the  earliest 
moment. 

The  nearest  collection  district  is  Milwaukee,  Wis.  The  nearest  port  of  entry  is 
Milwaukee,  Wis.  Amount  of  revenue  collected  at  the  nearest  port  of  entry  during 
the  last  fiscal  year,  |193,553.30. 

Money  statement. 

July  1, 1884,  amount  available $949  38 

Amount  appropriated  by  act  approved  July  5, 1884 5, 000  00 

5,949  38 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 4,113  31 

July  1,1885,  amount  available 1,836  07 

(Amount  (estimated)  required  for  completion  of  existing  project 46, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    20, 000  00 
Subniitted  in  compliance  with  reqairements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


report  of  mr.  w.  h.  hearding,  assistant  engineer. 

United  States  Engineer  Office, 

Milwaukeey  June  30,  1885. 

Sir  :  The  following  report  in  relation  to  Kenosha  Harbor,  Wisconsin,  is  respectfully 
•abmitted : 

By  act  of  Congress  of  July  5,  1884,  the  snm  of  $5,000  was  appropriated  for  the  im- 
provement of  this  harbor.  In  answer  to  advertisements  inserted  in  the  daily  papers^ 
reqaesting  proposals  for  cutting  down  and  reconstructing  superstructure  over  the 
outer  section  of  the  south  pier,  355  feet  in  length,  bids  were  received,  of  whioh  that 
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of  Mr.  Georj^e  H.  Sager,  of  Kenosha,  wan  the  lowest,  and  a  contract  was  entered  into 
by  him  for  doing  the  work  on  the  22d  day  of  September,  1884.  The  work  waiS  com- 
menced on  the  5th  day  of  November,  and,  owing  to  exceptionally  fine  weather,  was 
completed  in  a  satisfactory  manner  on  the  13th  of  December,  with  the  exception  of 
patting  into  the  pier  the  required  amount  of  stone-ballast.  This  was  not  supplied 
ontil  the  9th  day  of  last  month,  when  37  cords  of  that  material  were  placed  in  the 
work.  The  average  height  to  which  the  new  superstructure  has  been  built  is  5  feet; 
its  width  being  20  feet. 

Parties  claiming  ownership  to  the  lake  frontage,  on  the  north  side  of  the  north  pier, 
have  taken  large  quantities  of  gravel  from  the  beach  for  shipment  to  Chicago.  The 
shore  line,  however,  extends  25  feet  further  into  Lake  Michigan  than  it  did  in  1884, 
through  the  accretions  of  last  winter. 

The  accompanying  plat  of  soundings,  which  were  taken  by  me  on  the  16th  instant, 
shows  that  at  the  present  stage  of  water  (-f-  1*6  feet),  vessels  drawing  not  more  than 
12  feet  can  enter  the  harbor  safely  in  calm  weather. 

The  arrivals  and  departures  of  vessels  during  the  past  fiscal  year  were  as  follows, 

per  information  kindly  furnished  by  A.  W.  Hall,  esq.,  collector  : 


Arrivalfl  and  depArtnres. 


ATTiTaU  of  Bteftmers 

AiriTala  of  sail  TeaselB. . . 

Totid 

DefMurtorM  of  ateamen . . 
DepartoreB  of  sail  Teasels 

Total 


Namber. 


99 
134 


233 


90 
138 


228 


Tonnage. 


11,884 
17,906 


29,790 


11,628 
17,351 


28.977 


I  have  the  honor  to  subscribe  myself,  very  respectfully,  your  obedient  servant, 

W.   H.   HSARDINO. 

Capt.  W.  L.  Marshall, 

CorpB  of  EnginterSf  U.  S.  A, 


I  I  5. 

IMPROVEMENT  OF  WAUKEGAN  HARBOR,  ILLINOIS. 

CONDITION  OP  WORK  JUNE    30,   1884,  AND  PROGRESS  MADE  DURING 

THE  FISCAL  YEAR  ENDING  JUNE  30,   1885. 

The  condition  of  the  work  is  shown  by  the  accompanying  maps,  and 
the  detailed  report  of  work  done  is  given  in  the  report  of  Assistant  En- 
gineer W.  H.  Hearding,  herewith. 

During  the  fiscal  year  the  north  pier  has  been  advanced  298  linear 
feet,  and  piles  have  been  purchased  for  the  completion  q^  this  pier  when 
fiands  are  available. 


PROPOSED  APPLICATION    OF    FUNDS  ASKED    FOR    THE    FISCAL  YEAR 

ENDING  JUNE  30,   1887. 

The  fnnds  now  available  will  have  been  expended,  reserving  a  small 
balance  for  watchman  and  contingent  expenses  and  maintenance,  by 
July  20, 1885.  The  funds  asked  for  the  fiscal  year  ending  June  30, 1887, 
are  to  be  used  in  the  completion  of  the  north  pier  and  in  dredging  the 
entrance;  a  portion  of  the  outer  basin,  to  serve  as  a  harbor  during  the 
construction  of  the  inner  basin,  and  in  dredging  and  revetting  the  pas- 
sage, from  the  outer  to  the  inner  basin. 

The  work  is  not  sufficiently  advanced  to  be  of  any  advantage  to  com- 
merce.   The  harbor  is  being  built  at  an  exposed  point  in  shallow  water. 
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remote  from  shelter,  which  makes  its  construction  difficult  and  ex- 
pensive. 

The  prospective  commercial  importance  of  the  harbor  is  treated  in  the 
Annual  Report  of  the  Chief  of  Engip.eers  for  1882,  page  2165. 

The  object  to  be  attained  by  the  construction  of  this  harbor  and  the 
desire  of  the  citizens  in  reference  to  it  afe  stated  in  the  Report  of  the 
Chief  of  Engineers  for  1880,  pages  1940  to  1947. 

At  present  there  is  but  little  transportation  to  and  fro  by  water. 
Traffic  by  water  is  confined  to  lumber-carrying  mainly,  the  boats  laud- 
ing at  an  exposed  pier-head. 

The  nearest  collection  district  is  Chicago,  111.  The  nearest  port  of  entry  is  Chi- 
<^tkf*Oy  111.  Amount  of  revenue  collected  at  the  nearest  port  of  entry  daring  the  last 
fiscal  year,  14,133,645. 11. 

Money  statement. 

July  1,  1884,  amount  available $798  54 

Amount  appropriated  by  act  approved  July  5,  1 884 20, 000  00 

20, 798  5f 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 15,044  38 

July  1,  1885,  amount  available 5,754  16 

f  Amount  (estimated)  required  for  completion  of  existing  project 91, 000  00 

J  Amount  that  can  be  profitably  expended  in  fiscal  year  endiuf;  June  30, 1887    75, 000  00 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I    harbor  acts  of  1866  and  1867. 


report  of  mr.  w.  h.  bearding,  assistant  engineer. 

United  States  Engineer  Office, 

Milwaukee,  June  30,  1885. 

Sir:  The  following  report  upon  the  harbor  at  Waukegan,  1)1.,  is  respectfully  snl^-^ 
mitted : 

In  the  bill  passed  by  Cougress  July  5,  1884,  the  sumof  8*20, 000  was  appropriated  fcj^x* 
the  improvement  of  this  harbor.  Since  July,  188*2,  the  work  has  been  done  by  hir^^ 
labor,  and  purchase  of  materials  in  the  open  market. 

As  soon  as  the  money  appropriated  became  available,  circulars  were  forwarded  ^fco 
all  such  parties  in  Wisconsin  and  Iliiuois  as  it  was  thought  would  be  desirous  of  fia.'v- 
nishiug  the  necessary  materials  for  the  construction  of  a  section  of  pile  pier,  and  th^J 
were  procured  at  fair  rates. 

The  pile-driver  was  stationed  on  the  shore  on  the  alignment  of  the  south  pier,  np-^^^'O 
which  it  had  been  used  in  1883.  In  order  to  take  it  across  the  basin  to  commence  t  "fc^® 
construction  of  the  north  pier,  foundation  piles  wore  driven  from  the  shore  to  t  ^* 
south  end  of  the  east  arm,  on  the  proposed  line  of  the  north  pier,  the  distance  acr^:^*^* 
beiuf?  370  feet.  Cap  timbers  were  laid  on  the  piles  for  supporting  the  track  timb^^p 
for  the  whole  distance.  The  bridge  thus  constructed  has  been  of  great  service  j" 
transporting  materials  of  construction,  fuel,  &c.,  from  the  shore  to  the  work,  aud^^^  "' 
continue  to  be  serviceable  until  the  north  pier  is  completed.  The  engine  of  the  p*  1?* 
driver  was  put  in  order  and  work  was  commenced  on  August  15,  and  continued  ui » "^^j 
October  31,  upon  which  date  work  was  suspended  for  the  season.  Five  section*  ®* 
the  north  pier  were  constructed,  in  length  170  running  feet. 

The  quantity  of  stone  required  for  the  work  is  in  excess  of  the  estimates.    This  ^^* 
cessive  quantity  is  due  to  the  mobility  of  the  material  overlying  the  clay  of  the  1^.* 
bed,  which  is  19  feet  below  the  plane  of  reference  for  the  water  level  of  Lake  Mic»'" 
gan.    The  movable  material  is  a  deposit  of  sand  and  gravel.     A  description  of  "txie 
eft'ect  of  a  storm  which  occurred  October  7,  last,  will  be  ^ufllcient  to  illustrato  '^ 
changeableness.    The  piles  had  just  been  driven  for  section  3  of  the  north  pier,  »oa 
were  secured  with  wales,  rods,  bindei-s,  and  struts,  placed  from  binder  to  binder,  but 
the  stone  ballast  had  not  been  supplied.     The  water  in  which  these  piles  were  driv^'O 
was  from  6  to  9  feet  in  depth,  both  in  and  outside  the  pier. 

The  storm  was  from  tha  uortlieast  auil  was  of  not  more  tliau  thirty  hours' duration. 
After  it  had  subsided,  the  depth  of  water  inside  the  section  was  18  feet,  and  from  17 
to  19  feet  outside,  so  that  during  this  short  period  of  time,  a  volume  of  this  overlying 
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material  of  more  than  10  feet  in  tbiokness  had  been  removed  by  the  action  of  the. 
water.    The  only  effective  method  of  supplying  a  deficiency  thus  caused,  is  to  fill  the 
excavated  space  with  stone.    By  this  method  the  work  as  far  as  it  has  been  accom- 
plished has  been  satisfactorily  sustained.    At  the  close  of  operations  such  repairs  as 
were  necessary  to  the  engine  of  the  pile-driver  were  made. 

Dnring.  the  winter  oak  piles  were  purchased  at  very  favorable  rates,  for  the  work  of 
1885,  and  as  the  pier  extended  to  such  a  depth  of  water  as  to  permit  vessels  to  dis- 
charge stone  directly  into  it  without  running  excessive  risk ;  stone  has  been  obtained 
at  much  more  favorable  rates  this  year  than  it  has  heretofore. 

The  work  up  to  this  time  has  been  prosecuted  under  great  disadvantages,  which 
are  only  fully  understood  by  persons  who  are  conversant  with  the  difficulties  attend- 
ing the  construction  of  such  a  work  in  shoal  water,  upon  such  an  exposed  coast,  and 
at  a  distance  from  shelter. 

Work  was  resumed  upon  the  extension  of  the  north  pier  on  the  25th  day  of  last 
month,  and  up  to  this  time  four  sections,  Numbers  6,  7,  8,  and  9,  equal  to  128  runuing^ 
feet  in  length,  have  been  built.  It  is  expected  that  one  more  section  of  32  feet  in 
length  will  be  completed  by  the  16th  of  July,  when  operations  will  be  suspended. 

The  accompanying  plat  which  shows  the  work  done  during  the  past  fiscal  year, 
and  the  soundings  taken  by  me  on  the  23d  instant,  also  illustrates  the  advantage 
gained  by  an  increased  depth  of  water  to  the  southward  of  the  new  work. 

The  work  of  construction  has  been  ably  conducted  under  the  immediate  supervision 
of  Mr.  Hugh  Gillen. 

The  number  of  steamers  and  sailing  vessels  which  arrived  and  discharged  cargoes  at 
the  bridge  pier  during  the  year  was  65,  the  number  of  departures  65.  The  receipts 
and  shipments  of  merchandise  and  products  are  chiefly  conducted  by  railroad. 

I  have  the  honor  to  subscribe  myself,  very  respectfully,  your  obedient  servant, 

W.  H.  Heardino, 

Assistant 

Capt.  W.  L.  Marshall, 

Corps  of  EngiueerSf  U.  S.  A^ 


I  16. 

IMPROVEMENT  OF  THE  FOX  AND  WISCONSIN  RIVERS,  WISCONSIN. 

During  the  fiscal  year  ending  June  30, 1885,  the  work  on  the  Fox  and 
Wisconsin  rivers  improvement  has  been  restricted  from  lack  of  funds^ 
the  appropriation  made  in  the  river  and  harbor  act  approved  July  5^ 
1884,  not  being  available  until  the  cost  of  the  necessary  lands  and  site» 
for  the  Menasha  Dam  may  be  determined. 

Detailed  statements  of  all  work  done  during  the  year  are  given  in  the 
reports  of  Assistant  Engineer  C.  A.  Fuller  and  Overseer  J.  W.  Allen^ 
jr.,  herewith. 

On  the  Wisconsin  River  a  small  party  was  employed  in  the  months 
of  August  and  September  in  repairing  the  dams  in  the  improved  sec- 
tion of  the  river  just  below  Portage.  A  rise  in  the  river  put  an  end  to 
this  work,  after  eight  dams  had  been  repaired,  September  13,  1884. 

No  work  is  contemplated  on  the  Wisconsin  River  beyond  keeping  in 
repair  the  dams  already  built  over  the  improved  section  until  the  ques- 
tion  of  their  efficacy  in  improving  the  navigation  of  the  river  is  deter- 
mined. 

On  the  Upper  Fox  the  necessary  work  for  maintaining  the  navigation 
of  the  river  from  Portage  to  Lake  Winnebago,  including  repairs  to 
locks  and  dams  and  the  maintenance  of  the  existing  channel  by  dredg- 
ing, was  done.  The  boats  and  dredges  pertaining  to  the  work  were 
repaireil,  and  74,371  cubic  yards  of  sand  were  dredged  from  twenty- 
three  bars  and  shoals  between  Montello  and  White  River  locks. 

On  the  Lower  Fox  thorough  repairs  were  made  to  the  old  lock  at 
Menasha  and  to  Appleton  fourth  and  Little  Chute  first  locks.  A  new 
abutment  was  built  for  the  Cedars  Dam.    A  new  abutment  was  built 
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and  an  apron  begun  at  Little  Kaakauna  Dam.  The  canals  were  deep- 
ened by  rock  excavation  and  dredging  at  Little  Chute  and  Kaukauna, 
and  more  or  less  extensive  repairs  made  to  the  locks,  dams,  and  canal 
banks  throughout  the  line. 

Stone  was  quarried  and  cut  for  the  abutments  and  sluice-ways  of  the 
proposed  new  dam  at  Menasha;  for  coping  for  the  proposed  stone  lock 
at  Menasha,  and  for  new  abutments  for  all  dams  where  injured  by 
washouts  during  the  extraordinary  floods  of  I881-'82. 

Navigation  was  continued  throughout  the  season  from  Portage  to 
Green  Bay  until  suspended  by  ice,  except  through  the  Menasha  Lock, 
which  failed  and  was  closed  for  repairs  October  23, 1884.  Three  feet 
depth  of  navigation  was  maintained  on  the  Upper  Fox,  and  5  feet  on 
the  Lower  Fox,  save  at  Menasha,  where  there  is  but  4^  feet  depth. 

All  work  of  improving  the  navigation  of  the  Fox  and  Wisconsin  rivers 
done  during  the  year  has  been  paid  for  from  the  balance  from  the  spe- 
cific appropriation  of  August  2,  1882.  The  expense  of  maintaii..og  the 
existing  depth  of  navigation  throughout  the  Fox  Biver  and  canals;  for 
repairs  to  old  locks  and  dams,  and  for  repairs  to  mechanical  construc- 
tions that  have  been  completed  and  in  use,  bnt  afterwards  injured  by 
flood  or  otherwise,  and  for  lock-keepers'  services,  have  been  paid  from 
the  indefinite  appropriation  for  ^^Operatmgandcare  of  canals  and  other 
works  of  navigation '^  provided  by  section  4  of  the  river  and  harbor  act 
approved  July  5,  1884.  A  detailed  statement  of  the  expenditures  un- 
der this  latter  appropriation  accompanies^this  report. 

PROPOSED  APPLICATION    OP  FUNDS    AVAILABLE    FOR    EXPENDITURB 
DURING  THE  FISCAL  TEAR  ENDING  JUNE  30,   1886. 

The  funds  appropriated  by  the  act  of  July  5, 1884,  and  the  balance 
from  former  appropriations  are  to  be  used  (1)  for  the  purchase  of  the 
necessary  lands  and  sites  at  the  Menasha  Dam  as  directed  by  the  pro- 
viso attached  to  the  river  and  harbor  act  approved  July  5, 1884,  and  (2) 
for  making  the  necessary  changes  at  the  outlets  to  Lake  Winnebago 
for  carrying  into  effect  the  proviso  attached  to  the  river  and  harbor  act 
approved  August  2,  1882,  as  recommended  in  the  report  of  the  Board 
of  Engineers  dated  September  17,  1884,  approved  by  the  Secretary  of 
War,  December  10, 1884,  and  in  deepening  to  6  feet,  by  rock  excavation, 
the  channels  of  the  Fox  River  at  the  outlet  to  Lake  Winnebago  at  the 
head  of  Menasha  Channel,  and  at  De  Pere,  in  accordance  with  there- 
port  of  the  Board  of  Engineers  above  mentioned,  approved  by  the  War 
Department  December  10, 1884. 

The  proceedings  for  acquiring  title  to  the  necessary  lands  and  sites  at 
the  Menasha  Dam  are  about  concluded,  and  this  vexed  question  finally 
at  rest. 

Under  the  indefinite  appropriation  for  the  "  operating  and  care  of 
canals  and  other  works  of  navigation,"  the  locks  at  Governor  Bend  and 
Montello  are  to  be  thoroughly  repaired ;  the  existing  depth  of  naviga- 
tion maintained;  current  repairs  to  locks, dams,  and  canal  banks  made, 
and  the  works  operated  and  cared  for  during  the  fiscal  year  ending 
June  30, 1886. 

PROPOSED  APPLICATION  OF  FUNDS  ASKED  FOR  THE  FISCAL  TEAR  END- 
ING JUNE  30,  1887.    ' 

The  estimate  herewith  submitted  is  for  continuing  the  work  under 
the  project  contained  in  the  report  of  the  Board  of  Engineers  dated 
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September  17, 1884,  approved  by  the  Secretary  of  War  December  10, 
1884,  which  contemplates  the  replacement  of  the  old  locks  (eight  in 
namber)  on  the  Lower  Fox,  as  they  become  unserviceable,  with  perma- 
nent works  of  stone;  the  rebuilding  of  the  Appleton  Lower  Dam,  and 
the  deepening  of  the  Fox  Eiver  from  Montello  to  Green  Bay  to  6  feet 
throughout,  without  reference  to  the  original  project  which  is  now  being 
considered  by  the  Board  of  Engineers. 

This  work  forms  part  of  the  original  project,  the  object  of  which  was 
to  secure  a  cheap  route  of  transportation  from  the  Mississippi  Eiver  to 
the  Great  Lakes  and  Atlantic  seaboard,  the  advantages  of  which  are  set 
forth  in  numerous  previous  reports  and  especially  in  the  report  of  Maj. 
O.  K.  Warren,  Corps  of  Engineers,  in  the  Report  of  the  Chief  of  En- 
gineers for  1808,  page  357,  and  in  the  report  of  the  Select  Committee 
on  Transportation  Boutes  to  the  Seaboard,  United  States  Senate,  1874. 

The  present  status  of  this  project  may  be  seen  from  the  report  of  the 
Board  of  Engineers  to  which  the  matter  has  been  referred,  contained 
in  the  Report  of  the  Chief  of  Engineers,  United  States  Army,  of  1884, 
Appendix  G  G,  page  1900,  et  sequitur. 

With  reference  to  this  improvement  it  may  be  well  to  call  attention 
to  the  fact  that  the  capacity  of  the  Jocks,  as  they  now  exist,  exceeds 
,the  navigable  capacity  of  the  channel;  in  other  words,  vessels  that 
draw  the  full  depth  of  water  on  the  miter-sills  of  the  locks  cannot  pass 
the  obstructions  in  the  channels  of  the  river.  It  is,  therefore,  advisable 
that  the  funds  given  by  Congfess  should  be  applied  first  to  the  deepen- 
ing of  the  river  channels  to  the  full  capacity  of  the  mechanical  struct- 
ures already  existing,  before  improving  the  character  of  these  con- 
structions, in  order  that,  should  Congress  fail  to  make  appropriations 
for  rebuilding  the  old  locks  with  stone,  the  full  benefit  of  the  locks 
Already  built  will  remain  available. 

Detailed  estimatesof  the  cost  of  the  work  contemplated  by  the  Board 
of  Engineers  of  September  17, 1884,  have  not  been  completed  as  yet. 
The  estimate  for  the  completion  of  the  original  project  is,  therefore, 
adhered  to  below. 

The  nearest  collection  district  is  Milwaukee,  Wis.  The  nearest  port  of  entry  is 
Hilwankee,  Wis.  Amount  of  revenue  collected  at  the  nearest  port  of  entry  during 
the  last  fiscal  year,  $193,553.30. 

Money  statement 

July  1, 1884,  amount  availahle $66,903  31 

Sale  of  fuel  to  officers : 105  00 

Amount  appropriated  by  act  approved  July  5,  1884 160, 000  00 

227,008  31 
July  1.  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabUities  July  1,  1684 51,332  93 

July  1,  1885,  amount  available 175,675  38 

f  Amount  (estimated)  required  for  completion  of  existing  project 1, 965, 663  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1887 300,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  o£  1866  and  1867. 
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OPERATING  AND  CARE  OF  CANALS  AND  OTHER  WORKS  OF  NAVIGATION  APPLIED  TO 
FOX  AND  WISCONSIN  RIVERSi  WISCONSIN,  SECTION  4  RIVER  AND  HARBOR  ACT 
pJULY  5,   1884. 

Detailed  statement  of  expenditures  for  fiecal  year  ending  June  30,  1885«  with  itemiMed  stats' 
ment  of  expenses  aitackedf  as  required  by  above  act  of  July  5,  1884. 

Repairs  of  dams,  Wisconsin  River  : 

Labor |240  05 

Stone,  brush,  &o 404  82 

$644  87 

General  repairs  of  locks,  dams,  and  canals,  JJpper  Fox: 

Labor 2,198  85 

Materials,  supplies,  and  transportation 410  15 

2,609  00 

Dredffing  bars  in  channel,  Upx>er  Fox :  Labor  and  supplies  with  dredge 

and  boat , • 1,875  27 

Repairs  of  Governor  Bend  Lock  :  Materials,  snpplies,  and  transportation.  627  97 

RepairM  of  lock-house  at  Eureka 25  00 

General  repalro  of  locks,  dams,  and  canals.  Lower  Fox : 

Labor |1,719  55 

Repairs  and  supplies,  running  dredges  and  boats 840  63 

Materials,  supplies,  and  transportation 1, 570  86 

4, 131  04 

Qiiarrying  stone  for  repairs  of  dams.  Lower  Fox : 

Labor 3,254  57 

Materials,  supplies,  and  transportation j. 508  41 

3, 762  98 

Dredging  in  channels,  Lower  Fox : 

Labor 394  58 

Repairs  and  snpplies  of  boats  and  dredges 212  06 

60664 

Repairs  of  Menasha  Lock : 

Labor 4,536  50 

Materials,  supplies,  and  transportation 2, 083  05 

6,619  55 

Rent  of  lock-house  at  Appleton 90  00 

Repairs  of  Appleton  third  lock: 

Labor 1,098  05 

Materials,  supplies,  and  transportation 912  55 

2,010  60 

Repairs  of  Appleton  fourth  lock : 

Labor    2,278  57 

Materials,  supplies,  and  transportation 3, 732  26 

6, 010  83 

Repair  of  Cedars  Dam : 

Labor 3,172  67 

Materials,  supplies,  and  transportation 327  55 

3,500^ 

Repairs  of  Kaukauna  fifth  lock : 

Labor 294  79 

Materials,  supplies,  and  transportation ...^ 688  41 

98320 

Repairs  of  Little  Kaukauna  Dam : 

Labor 3,449  61 

Materials,  supplies,  and  transportation 4, 726  13 

8, 175  74 

Lock-tenders'  services 3,398  31 

Superintendence  and  traveling  expenses 1,121  30 

Gauge-keepers' services 135  OO 

Watchmen's  services 240  83 

Stationery 119  05 

46,687  40 
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Itemiged  $taiement  ofexmmeB  made  from  appropriation  for  operating  and  oare  ofoanaU  and 
other  work$  of  navigationyindeflniu;  act  of  July  6,  1884,  applied  to  Fox  and  Wie&mHn 
rivers,  WieconHn. 


Date. 


1884. 

Sept.    8 

8 

8 

3 

8 

3 

8 

8 
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6 

5 

6 

6 

6 

6 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

17 

80 

Oet      8 

8 

4 

7 

7 

7 

7 

7 

7 

7 

7 
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7 
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7 

7 
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7 

U 

14 

14 

14 

28 

il 

81 

81 

31 

il 

81 

81 

tl 

il 

n 
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2 

8 

4 

6 

6 

7 

8 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28 

24 

25 

26 

27 

26 

20 

80 

81 

82 

33 

84 

35 

86 

37 

88 

80 

40 

41 

42 

1 

2 

3 

4 

6 

6 

7 

8 

0 

10 

11 

12 

18 

14 

15 

16 

17 

18 

^ 

21 
22 
28 
24 
25 
96 
27 


80 
81 


84 
86 


To  whom  i>aid. 


William  Edwards 

Richard  E.  Rico 

Martin  D.  Leonard 

John  Lewis 

Gottlieb  Jahnke 

Gabriel  Wick 

John  A.  Banker 

George  Gifford 

C.  A.  Puller 

Robert  Herman 

Charles  M.Cole 

Samnel  Whitney 

Hired  men 

Hired  men 

David  Harvey 

Clisrence  L.  lieff 

L.K.  Neff 

Alexander  Tnrriff 

McKenzie  &.  Crawford 

Albert  Sanford 

Bri^fEs.  Wharton  &  Beveridse. 

Miller&Blood 

Jeremiah  Kinnev 

Morean  &,  Bassett 

H.  A.  Foster 

E.  M.  Thein 

John  Sohlosser 

P.  D.  Norton 

Bntler  Brothers 

Peter  Renter 

P.  W.  Freese 

Harris  &  Williams 

G.  D.  Norris  &.  Co 

H.  McGowan 

L.  D.  Comstock 

G.  D.  Norris  Sc  Co 

Guthrie  ^Buell 

A.  L.  Smith * 

L.  D.  Comstock 

Guthrie  &  Bnell 

G.  D.  Norris  &,  Co 

George  Gilford 

Robert  Herman. 

Samnel  Whitney ^ 

Hired  men...^ 

Jeremiah  Kinney 

Morgan  &.  Bassett 

John  Schlosser 

Batler  Brothers 

A.  L.  Smith 

H.  A.  Foster 

Lonis  Clermont 

Lucien  Hendricks 

John  F.  Parker .. 

Fred  R.  HJorth  &  Sons 

N.S.  Wight 

F.Hnrlbut 

G.  D.  Norris  &  Co 

George  H.  Paal 

H.  Bosworth  Sc  Sons 

E.  8.  Pnrdy 

Niels  Johnson 

Daniel  Pendergaat 

Nelson  Corrow 

J.  W.  Flaok 

MMjLangdon 

J.  W.  Allen,  Jr 

J.  W.Allen,  jr.. 

William  Edwards.^.. 

Richard  E.  Rice  — 

Martin  D.  Leonard 

John  Lewis 

Gottlieb  Jahnke 

Gabriel  Wick 

John  A.  Banker 

Oeorce  Gillbrd 

Patrick  O'Leary 


For  what  paid. 


Services 
do. 


, do 

do 

do 

do 

do 

do 

Traveling  expenses 

do 

do 

do 

Services,  Angnst 

do 

Labor  

do 

Services  

Labor 

Coal   

Pilce  poles 

Lumber 

Coal   

Lumber 

Iron,  labor,  &o 

Oil 

Iron  pipe,  ico 

Spikes,  iron,  &o 

Lumber..   .   

Paint,  oil,  &o 

Wood 

Hire  of  pile-driver  and  saw . . . 

Lumber  and  freight 

Rope 

Stone   

do 

Rope... 

Coal    

Stone 

Stone  and  team-hire 

Coal 

Rope,  wire,  &.c 

Services 

Traveling  expenses 

......do 

Services,  September 

Lumber 

Bolts,  iron,  &c 

Nails,  iron,  See 

Iron,  rope,  &c 

Hire  of  house 

OU 

Clay  and  stone 

Wood 

do 

Rollers 

Piles 

Coal 

Rope 

Cement 

Oil 

Oil,&o : 

Steel,  labor,  &o 

Services  

do 

do 

do 

Traveling  expenses 

Services 


.do 
do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


Amount. 


$35  00 
16  00 
80  00 
30  00 
30  00 
80  00 
80  00 

80  00 

13  85 

8  20 

9  80 
5  30 

5,073  24 
107  66 

27  50 
19  60 

10  00 
3  00 

23  75 
73  20 

11  10 
36  20 

101  85 

895  81 

10  98 

51  28 

409  35 

98  68 
10  18 

24  00 
255  00 
705  26 

42  60 
125  00 
162  50 

44  01 

99  84 
173  96 
810  50 

75  96 

18  37 

30  00 

4 

4 

5, 151  76 

689  59 

252  42 

69  60 

34  42 

45  00 

14  90 
576  00 

94  50 
10  78 

28  40 
1,324  80 

93  35 

43  75 
176  09 

83  07 

5  81 

81  75 

82  55 
8  75 

15  46 

6  66 
18  66 

155  00 

85  00 

16  00 
80  00 
80  00 
80  00 
30  00 
80  00 
80  00 

86  00 


55 
50 
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JiemUied  statement  of  ea^ensea  made  from  appropriation  for  operating  and  oare  of  canals 

and  other  works  of  navigation^  fo, — Continaed. 


Date. 


1884. 
Got.   81 


Kov. 


Deo. 


31 

6 

5 

6 

7 

7 

7 

7 

10 

10 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

16 

28 

80 

30 

80 

80 

80 

30 

80 

80 

80 

80 

8 

8 

8 

6 

6 


o 

a  f^ 


6 

6 

6 

6 

6 

6 

6 

9 

10 

81 

81 

81 

81 

81 

1888. 

J^Uk     8 

6 

7 

7 

7 


!• 


86 

37 

1 

2 

8 

4 

5 

6 

7 

8 

0 

10 

11 

12 

18 

14 

15 

16 

17 

18 

10 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

80 

81 

32 

88 

34 

35 

86 

87 

38 

80 

40 

41 

42 

43 

44 

1 

2 

3 

4 

6 

6 

^ 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

1 
2 
3 
4 
5 


To  whom  paid. 


Joseph  Ikennaii 

G.B.Vaniey 

Jnlins  F.  fiayee 

Ernest  Frieencr 

Hired  men 

C.  A.  Fuller 

Samuel  Whitnev 

Des  Forces  &  Co 

Andrew  O'Connell 

Jerry  ParkinsoD  ..••.... 

Oswbit  Hinickle 

Robert  Herman 

Patrick  Boyce 

B.  D.Smith 

Jeremiah  Kinney 

Morgan  &  Basaett 

Batler&  White 

H.A.Fo8ter 

John  Sohlosser 

£.M.Thein 

Arnold  Nelessen 

Louis  Clermont 

AuGTust  Tetzloff 

WiUiamMaasa 

John  A meill 

F.Hurlbat 

L.  D.  Comstook 

J.  F.  Culver  

Priest  &Oorrow....... 

P.B.  Yates 

C.  A.  Peck 

W.B.  Dodge 

Frank  Wick 

Mueller  Brothers 

Dwight  GifTord 

Hired  men 

J.W.Allen,  jr 

William  Edwards 

Kichard  E.Rice 

Martin  D.  Leonard 

John  Lewis 

Gottlieb  Jahnke 

Gabriel  Wick 

John  A.  Banker 

George  G  ifford 

Patrick  O'Leary 

John  M.Paige 

Robert  Herman 

Samuel  Whitney 

Hired  men 

Friedrich  A.  Thoermer. 

Martin  T.  Battis 

Martin  T.  Battis 

Milmine  &  Harbeck ... 

J.F.  Jonlyn 

P.D.Norton 

Jeremiah  Kinney 

J.  H.  Marston  St  tk> 

H.  A.  Foster 

John  Sohlosser 

Morgan  ABassett 

Elisa  Thoermer 

F.Hnrlbut 

Theodore  P.  Greene .... 

Andrew  O'Connell 

Alfred  J.  Barlow 

George  Gifford 

Wjlkam  Edwards 

John  Kilawee 

James  Clear 

John  M.  Paige 


For  what  paid. 


Robert  Herman 

Hired  men 

McKensie  Sc  Crawford. 

J.F.  Joslyn 

Baohelder  it  Fisher..... 


Services 

Team  hire  and  labor 

Servioes '. 

do 

Services,  October. . . . 
Traveling  expenses. 

, do 

Stationery , 

Services 

do 

do 

Traveling  expenses. 
Sand. ...:.. ..\7..... . 

sawdust 

Timber 

Labor 

Stoves 

oa 

Iron,  ropes,  Ac 

Iron  pipe,&c 

Wood. 

Stone  and  clay 

Clay 

Wood 

do 

Coal 

Team  hire 

Freight 

Poles 

Steel,  packing,  &c. . . . 

Oil  labor,  &o 

Wood 

do 


Expenses  charees. . . 

Mortar,  nails,  Ste 

Services,  November. 

Services 

.do 

do 

do 

do 

do 

do 

do 

do 

do   

do 

Traveling  expense . . 

do 

Services*  November. 

Services 

Traveling  expenses. 

Iron,  labor,  Slo 

Nails,  bolU,  &o 

Labor 

Lumber 

Lumber 

Wood 

OU,&c 

Nails,  &C. 

Iron,  labor,  fto 

Wood. 

Coal 

Sand 

Services 

do 


Amount 


.do 
.do 
.do 
.do 
.do 


Travelingexpensea . , 
Servioes,  December . 

Transportation 

Bolts,  labor,  &o. 

Coal 


135  (» 

22  50 
68» 
555 
4,452  87 
95* 
4» 

67  ao 

700 

bl» 

24  00 
5<5 

62  40 

i» 

400  4a 
500 

18  97 
705 

116  Si 

115» 

103  25 

485  80 

45  00 
62  4» 
42  7S 

S» 

600 
1610 
40  0» 

725 

1214 

112  5» 

67  SO 

345 

25  00 
428  97 
150  00 

85  0» 
16  00 
80  06 
80  06 
8G0O 
30  00 
80  00 
80  00 
85  00 

84  16 
780 
840 

1.858  59 

25  00 

420 

16 

458 

850 

67  34 

835  87 

19  80 
9T1 

46  79 
183  08 

88  81 
88  00 

20  00 
16  00 

600 
25  00 

85  00 
15  00 
85  00 


620 

2,86187 

850 

7408 


APPENDIX  II — ^REPOBT   OF  CAPTAIN  MABSHALL. 


2031 


ItemiMed  aiatement  of  expentea  made  from  apprapriaiUm  for  operating  and  oare  of  oanah 

and  other  tporke  of  navigationf  ^c^-Continned. 


Bate. 


IBM. 
Jtau     7 

7 

7 

7 

7 

7 

7 

81 

81 

31 

81 

81 

81 

81 

81 

t^h,     8 

8 
8 
8 

8 

8 

8 

8 

8 

8 

8 

8 

4 

4 

28 

28 

28 


28 
2 
8 


27 
81 
81 
81 
81 
81 

n 

8 
8 
6 
6 
ft 
6 
6 
ft 
ft 
ft 
ft 
ft 
4 
14 
14 


II 


6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

1 

2 

3 

4 

6 

0 

7 

8 

9 

10 

11 

12 

18 

14 

16 

16 

17 

18 

19 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 


To  whom  paid. 


Samael  F.  Henry 

S.A.Wmiains 

P.D.Norton 

W.  H.  Kelly  &  Co 

A.Ij.8mitn 

H.  A.  Foster 

HorKan  &  Baasett 

£.M.Thein 

John  Schloiiser 

Jeremiah  Kinney 

William  Edwards 

John  A.  Banker 

George  (ilfford 

John  Kilawee 

Alexander  Sima 

John  M.  Paige 

Bachelder  &  Fiaher 

J.  F.  Joslyn 

Samuel  F.  Heniy 

John  Strange 

Crawford  &  Thomas 

Jeremiah  Kinney 

O.  N.  Richmond  Sc  Brother. 

H.H.  Greene 

Morgan  &,  fiassett 

fl.  A.Foeter 

John  Schlosser 

Henrv  Sherry  St  Co 

Hirea  men 

Kobert  Hermanv 

William  Sdwards 

John  A.  Banker 

Greorge  Gifford 

John  Kilawee 

John  IC  Paige 

Bobert  Herman 

Hiredmen  

Samael  F.  Henry 

Bacbelder  &  Fisher 

J.F.Joelyn 

John  Strange 

Schlafer,  Barrett,  Sc  Teeoh . 

H.  A.Foster 

Richard  Miller 

Morgan  &  Bass  tt 

Henry  Lasselyong 

Jeremiah  Kinney 

John  Schlosser   

Erakine  E.  Bailey 

CAFaUer 

Joseph  Holbrook 

J.W.  Allenjr 

C.  A.  Fuller 

William  Edwards 

John  A  Banker 

George  Gifford 

Alexander  Sims 

Des  FoTges  db  Co 

Robert  Herman 

John  Strange 

Samael  F.  Henry 

Bachelder  A  Fisher 

Batler&  White 

Ramsay  &  Jones 

Morgan  St  Bassett 

J.  w!  Black 

E.M.Thein 

Joseph  Grenlich 

&8.  Sheldon 

John  Schlosser , 

George  H.  Paul 

Hiredmen , 

Obenbeiger  Brothers , 

George  £  Carpenter  St  Co.. 

J.  W.  Allen.Jr 

William  Edwards 

John  A. Banker... , 

George  Gilford.... 

jobnKJDawee , 


For  what  paid. 


011,&c 

Nails,  labor,  Sto  . . 

Lnmber,  Ste 

Labor 

Hire  of  house.... 

Oil 

Iron,  labor,  &o. . . 
Iron  pipe,  &.0  .... 
Spikes,  nails,  Sto^. 

Lumber,  &.ck- 

Services  

do 


do 

do 

do , 

.....  do 

Coal , 

Bolts,  Ac 

Oil,&o 

Lumber 

Coal 

Lumber 

Clay 

Stone 

Bolts  and  nuts 

Ink  and  oil 

Spikes,  &o 

Lumber , 

Serrices,  January . . . 
Traveling  expenses. 

Services 

do..... 

do 

do 

do 

Trayeling  expenses . 
Services,  February . . 

Oil.&o 

Coal 

Bolts,  &o 

Lumber 

Spikes 

Washers  and  labor.. 

Bolts,  iron,  &o 

Woodl 

Lumber 

Spikes,  &c 

Services 

Trayeling  expenses . 

Timber 

Services 

do 

do 

do 

do 

do 

Stationery 

Traveling  expenses . 

Lumber 

Oil 

Coal 

Naila,  iron,  Ste 

Lumber 

Iron,  bolts.  4kc 

Wood 

Copper, labor, &c  ... 

Oil 

Coal 

Spikes,  &o 

Cement 

Services,  March 

Iron,  &c 

Rope  and  oakum 

Services  

do 

do 

do 

do 


Amounts 


$7  95 
8  48 

623  TO 

8  17 
45  00 

6  26 

5  65 
.     7  13 

179  46 

167  20 

35  OO 

SO  OO 

25  OO 

15  00 

25  00 

80  00 

22  50 

14  46 

3  88 

148  10 

9  68 
.  85  32 

80  OO 

14  OO 
9  94 

6  35 
104  68 
601  38 

1,545  17 

7  80 
35  00 
30  00 
25  00 

15  00 
80  OO 

8  90 
1,179  20 

2  80 

25  40 

33  61 

146  67 

,339 

486 

448 

5  81 
28  75 
37  64 
42  81 
60  00 
14  60 

1,768  76 

155  OO 

200  00 

35  OO 

30  OO 

25  00 

26  OO 
28  50 

520 
12  00 

9  30 
21  75 
60  2ft 

109  48 

69  17 

41  60 

8  67 

6  67 
6  57 

20  27 

28  25 

1,315  88 

465  38 

141  80 

160  00 

35  00 

80  00 

25  00 

40O 
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liemited  statement  of  expensee  made  from  appropriation  for  operating  and  care  of  oaiclt 

and  other  works  of  natAgation^  ^o. — Continaed. 


o»: 

h  o 

Date. 

•S  2 

a  6 

§  S 

jz?" 

1885. 

April  30 
Hay  2 

23 
1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

6 

16 

6 

17 

6 

18 

8 

19 

12 

20 

12 

'n 

12 

22 

18 

23 

31 

24 

31 

25 

81 

2fl 

31 

27 

31 

28 

31 

29 

81 

8U 

31 

81 

31 

32 

81 

33 

81 

34 

31 

'65 

31 

86 

31 

37 

81 

38 

81 

89 

June  2 

1 

2 

2 

4 

3 

6 

4 

6 

5 

8 

6 

8 

7 

8 

8 

8 

9 

8 

10 

8 

11 

8 

12 

8 

13 

8 

14 

17 

15 

19 

16 

80 

17 

30 

18 

80 

19 

30 

20 

80 

21 

80 

22 

80 

23 

80 

24 

80 

25 

80 

26 

80 

27 

80 

28 

80 

29 

80 

30 

80 

81 

To  wbom  paid. 


John  M.  Paige 

•Tolin  Lewis 

OabrlelWiok 

Hilled  men 

Haitln  D.  Leonard 

Robert  Herman 

John  Strange 

Morgan  Sc  liaMett 

John  Schloeeer 

Charles  Cavert 

H.  A.  Foster , 

Joseph  Greti  lich 

Butler  &  White 

Ramsay  &  Jones 

Schlafer.Barrett  ATesch 

Slaiikanna  Lnmber  and  Mannfactnrlng  Com- 
pany. 

George  H.  Paul 

Henry  Sherry 

L.  D.  Conistock 

Herm  Parr 

KolllnGiflfopd 

C.E.  Floyd 

Gottlieb  Jahnke 

Hired  men 

C.  A.  Fuller 

William  Ed warda 

Richanl  E.  Kice 

John  Lewis 

Martin  U.  Leonard 

Gottlieb  Jahnke 

Gabriel  Wick 

John  A.  Banker 

Ge4>rge  Gifford 

Frit^orich  A.  Thoonner 

Alexander    iuis 

John  M.  Paige 

Samuel  Whitney 

RolieH  Herman 

C.  A.  Fuller 

J.  W.AUon.jr 

Andrew  O'Connell 

Charles  M.  Cole 

Hired  men 

H.Collette 

C.  A.  Bei-thelet 

E.S.  Baker 

Bachelder  &  Fisher 

Charles  Sims 

Ramsay  &  Jones 

Schlafer,  Barrett  &  Tesch 

Crawford  &  Thomas , 

Valley  Iron  Works 

Morgan  &  Bassett 

John  SchloBser 

J.W.Allen.jr 

C.  A.  Fuller 

J.W.AUenJr 

C.A.FuUer 

William  Edwards 

Richard  E.  Rice 

John  Lewis 

Martin  D.  Leonard ^ 

Gottlieb  Jahnke 

Gabriel  Wick 

John  A.  Banker 

George  Gifford 

Friedrich  A.Thoermer 

Alexander  Simms , 

John  M.  Paige 

Andrew  O'Connell 

DesForgee  A.O0 


For  what  paid. 


AmoQBi 


Services 

do 

do 

Serrloea,  April 

Labor 

Traveling  expenses. 

Lumber 

Iron,  &c 

Iron 

Gravel 

Oil 

Paint,  Slo 

Iron.^lto 

Lumber 

Iron,  spikes,  &o 

Lumber 


Total 


Cement 

Timber 

Labor 

Services 

......do....  

Wood,  team  hire,  &c. 

Services 

Services,  May 

Services 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Traveling  expenses . . 

do 

do 

Services 

do 

Traveling  expenses . . 

Services,  May 

Lumber 

Cement 

Hay,  &c 

Coal 

Spars 

Lumber 

Naila,  Slo 

Coal 

Capstan  drums 

Iron,&o 

do 

Traveling  expenses. . 
do 


Services 
do. 


do... 

do... 

do... 

do... 

do... 

do... 

do  ... 

do  ... 

do  ... 

do... 

do  ... 

.do  ... 

Stationery 


|30M 
25  25 

13  75 
1,814  35 

635 

8  75 
45  90 
44  38 

631 
10  66 

485 
3400 

28  65 

15  04 
144  85 

3750 

17  88 
150  04 

16  M 
500 
6  75 

1100 
1125 

usn 

200  03 
35  00 
16  00 
30  00 
30  00 
30  00 
30  00 
30  00 
30  00 
30  00 
30  00 

35  00 
400 
655 

1110 

155  00 
10  00 

435 

1, 170  06 

217  8S 

16  68 

825 

240 

18  56 
230  26 

29  80 

14  76 
936 
181 
826 

24  10 
14  60 

156  00 
20000 

85  00 
16  00 
80  00 

30  60 
3000 
80  00 
80  00 
30  00 

36  00 
30  06 
85  00 
10  00 
230 


46.687  40 


W.  L.  MABSHAIiL, 

Captain  of  JSngineert. 
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FOX  RIVER. 

report  ov  mr.  c.  a.  fuller,  assistant  bnoinbsr. 

Unitbd  States  Ekoineer  Office, 

AppleUm,  WU.f  July  11, 1885. 

Captain  :  1  have  the  honor  to  sabmit  the  following  report  of  operations  on  the 
improvement  of  the  Lower  Fox  River  for  the  fiacal  year  ending  Jane  30, 1885. 

Operations  daring  the  year  were  confined  principally  to  making  repairs  to  looks, 
dams,  and  canal  banks;  to  deepening  canals  and  river  outlets  to  locks;  to  quarrying 
and  dressing  stone  for  locks  and  dams,  and  to  making  repairs  to  boats  and  dredges. 

Navigation  was  continued  until  closed  by  ice  on  the  25th  November,  1884,  except 
through  Menasha  Lock,  which  was  closed  lor  repairs  October  23 ;  it  was  resumed  in 
part  May  1,  1885,  and  throughout  the  line  the  11th  of  the  same  month,  and  maintained 
to  the  present  date.  Boats  drawing  5  feet  of  water  could  run  from  Oreen  Bay  to 
Menasha,  and  4|  feet  thence  to  Oshkosb,  during  the  whole  season  of  navigation. 

The  following  outline  of  operations  at  each  point  on  the  Lower  Fox  River,  under 
separate  heads,  viz,  ''Operating  and  Care  of  Canals  and  other  Works  of  Navigation" 
and  **  Improving  Fox  River,"  is  respectfully  submitted. 

operating  and  care  of  canals  and  other  works  of  naviqation. 

(1)  de  perb  dam  (new).  i 

No  work  was  done  to  this  dam  during  the  year.  To  complete  it  the  flume-cribs 
shoold  be  planked  and  a  clay  and  gravel  backing  put  in. 

(2)  DE  PERB  LOCK  (OLD). 

Leaks  through  the  canal-bank  near  the  head  of  the  lock  were  stopped  and  slight  ie> 
pairs  made  to  the  side-walls.  Timber  for  new  coping  and  planks  for  side  walls  have 
oeen  purchased  and  delivered. 

(3)  LITTLE  KAUKAUNA  LOCK  (OLD). 

The  spars  and  snubbing  posts  were  repaired  and  the  planking  of  side- walls  respiked. 
A  leak  near  the  head  of  the  lock  was  repaired. 

(4)  LITTLE  KAUKAUNA  DAM  (NEW). 

For  the  purpose  of  making  the  required  repairs  at  the  right  end  of  this  dam,  a  pile 
ooffer-dam,  87  feet  in  length,  between  the  dam  and  the  right  shore,  was  put  in,  and 
two  low  clay  dams  were  built  near  the  site  of  the  abutment.  The  abutment,  which 
had  partially  fallen  down,  was  removed,  and  rebuilt  with  pitched-face  stone  laid  in 
cement  mortar;  1G3  cubic  yards  of  clay  was  well  puddled  in  its  rear,  and  a  slope- wall 
built,  extending  40  feet  up  and  along  the  right  shore. 

To  strengthen  the  dam,  an  apron  15  feet  wide  its  entire  length,  covered  with  3-inch 
oak  plank  and  resting  on  four  rows  of  piles,  is  to  be  constructed ;  225  linear  feet  of 
this  apron  is  completed,  the  space  under  it  filled  with  stone,  the  rubble-stone  filling 
to  the  dam  replaced,  and  the  dam  backed  with  clay  and  small  stone  as  the  work  on 
the  apron  is  finished ;  145  additional  linear  feet  of  the  apron  is  completed,  except  plank- 
ing and  filling  with  rubble-stone. 

There  were  received  for  this  work  593  linear  feet  of  pitched-face,  270.2  linear  feet 

of  dimension,  1,678  cubic  feet  of  backing  stone,  144  cords  of  rubble-stone,  8b\642  feet 

B.  M.  pine  lumber,  10,800  feet  B.  M.  white- oak  lumber,  8,832  linear  feet  of  piles, 

.2,850  pounds  spikes,  803  drift-bolts,  42  screw-bolts,  2,:U>5  cubic  yards  of  clay,  and  105 

barrels  of  cement. 

(5)  RAPID  CROCHE  LOCK  (OLD). 

The  left  lower  gate  was  repaired  and  four  protection  piles  driven  at  the  head  of  the 
lock. 

(6)  RAPID  CROCHE  DAM  (NEW). 

The  washout  at  the  right  end  of  the  dam  remains  in  about  the  same  condition  as 
when  last  reported  on,  but  the  abutment,  with  a  small  portion  of  the  dam,  has  fallen 
ixkf  and  will  have  to  be  rebuilt.  As  soon  as  the  stage  of  water  in  the  river  will  permit, 
aeoffet-dam  will  be  put  in,  extending  from  the  dam  to  the  right  shore,  preparatory  to 
making  the  required  repairs. 

128  mca 
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(7)  KAUKAUNA  FIFTH  LOCK  (OLD). 

• 

Kew  lower  gates  were  bailt  and  hung,  capstan  platforms  repaired,  new  drams  put 
on  capstans,  band-raih  and  fenders  placed  on  all  the  gates,  and  a  leak  nerr  the  head 
of  the  lock  stopped. 

There  were  purchased  and  received  6,000  feet  B.  M.  pine  lumber,  1,000  feet  B.  M. 
white  oak  timber,  and  four  iron  capstan-drums. 

(6)  KAUKAUNA  FOURTH  LOCK  (NEW). 

Five  new  arms  were  framed  and  placed  in  each  of  the  lower  gates,  the  gates  newly 
planked,  and  hand-rails  put  on. 

There  were  purchased  and  received  2,030  feet  B.  M.  of  pine  lumber,  2,182  feet  B.  M. 
of  dressed  pine  plank,  and  244  pounds  of  iron. 

(9)  KAUKAUNA  THIRD  LOCK  (NEW). 

Five  new  arms  were  framed,  placed,  and  secured  in  the  right  lower  gate,  the  gate 
newly  planked,  and  hand-rails  put  on  the  upper  gates.  The  capstau  platforms  were 
repaired. 

There  were  purchased  and  expended  on  this  work  1,010  feet  B.  M.  of  pine  timber 
Mid  1,090  feet  B.  M.  of  dressed  pine  plank. 

(10)  KAUKAUNA  SECOND  LOCK  (OLD). 

Forty  linear  feet  of  coping  timbers  and  three  cross- ties  were  framed,  placed,  and 
■ecurea;  one  spar,  three  hand-rails,  and  two  gate-fenders  were  put  on,  and  the  upper 
wing- walls  repaired. 

There  were  purchased  and  expended  575  feet  B.  M.  of  pine  lumber. 

(11)  KAUKAUNA  CANAL. 

Slight  repairs  were  made  to  the  right  bank  of  the  fourth  level.  In  the  fifth  levels 
leak  and  washout,  through  the  right  bank,  was  repaired,  caused  principally  by  sn 
open  seam  in  the  bed-rock.  The  riprapping  was  removed,  the  seam  closed  by  using 
one  barrel  of  Portland  cement,  the  washout  filled  with  clay,  well  puddled,  and  the 
riprapping  replaced. 

(12)  KAUKAUNA  DAM  (NEW). 

No  work  Was  done  un  this  dam  during  the  year.  The  open  sluiceway  near  the  mid- 
dle has  no  arrangement  for  closing  it  in  low  water,  by  needles  or  otherwise. 

(13)  LITTLE  CHUTE  COMBINED  LOCKS  (NEW). 

Slight  repairs  to  the  gates  and  valve-chains  were  made. 

(14)  LITTLE  CHUTE  SECOND  LOOK  (NEW). 

The  gearings  to  the  valve-shafbs  were  repaired. 

(15)  LITTLE   CHUTE  CANAL. 

In  the  second  level  repairs  to  canal  bank  were  completed,  27  cubic  yards  of  olay 
were  placed,  and  25  cords  of  stone  riprapped. 

(16)  LITTLE  CHUTE  DAM   (NEW). 

Four  hundred  and  thirty-two  needles  were  framed  and  placed  in  the  weir.  A  leak 
at  the  left  abutment  was  stopped,  and  low  places  between  the  abutment  and  the  ad- 
jacent mill-fiume  were  filled  in. 

lliere  were  purchased  and  expended  4,723  feet  B.  M.  pine  lumber. 

(17)  CEDARS  LOCK  (OLD). 

The  planking  of  the  left  side-wall  was  repaired,  and  two  gate  spars  made  and  at* 
taohed. 
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(18)  CXDAR8  DAM  (inSW), 

offer-daiD  pot  in  near  the  right  end  of  this  dam  was  raised  3  feet  and  straieht- 
30  linear  feet  of  low  clay  coffer-dan^s  were  bnilt  aronnd  the  side  of  the  abat- 
le  water  kept  ont  bj  constant  use  of  a  centrifagal  pnmp,  loose  rock  and  gravel 
at  to  bed-rook,  foundaiioas  laid,  and  the  abutment  laid  ap  with  pitchM-face 
id  cement  mortar.  An  embankment  12  feet  wide  on  top,  with  side  slopes  of  1 
itaining  3, 835  cubic  yards  of  clay,  well  puddled,  and  its  top  raised  to  a  height 
t  above  extreme  high-water  level,  was  bnilt  between  the  abutment  and  the 
ink  of  the  river;  1,338  cubic  yards  of  backing  to  the  main  dam  were  put  in, 
\  of  mbble-stone  were  placed  in  the  dam,  the  paving  of  the  front  and  rear 
epaired,  and  a  leak  near  the  left  abutment  stopped. 

t  were  received  for  this  work  523  linear  feet  of  pitched-face,  270  linear  feet  of 
on,  1,602  cubid  feet  of  backing  stone,  and  24  cords  of  rubble,  5,273  feet  B.  M. 
•nk,  400  pounds  of  nails,  and  105  barrels  of  cement. 

(19)  APPUETON  LOWER  DAM  (OLD). 

c  at  the  riffht  abutment  was  stopped.  The  coping  timbers  are  gone  from 
^o-thirds  of  the  length  of  the  dam,  and  will  have  to  be  replaced  during  tiie 
»r  season. 

(20)  APPLBTON  VOURTH  LOOK  (OLD). 

sive  repairs  were  made  to  this  look,  as  follows:  Crib  coffer-dams  were 
bove  and  below,  ice  out  and  removed,  and  the  water  pumped  out.  The  cop- 
bers,  planking  of  the  waUs,  and  the  upper  tiers  of  posts  were  removed  and 
I  by  new.  The  gates  were  taken  out,  repaired,  and  rehung.  The  hollow 
irere  removed  and  new  ones  framed,  replaced,  and  well  bacKed  with  stone, 
itei^sills  were  repaired  and  securely  bolted  to  bed-rock.  The  upper  recess 
ere  replanked,  the  head-walls  relaid,  and  the  upper  and  lower  win£- walls  re- 

A  break  in  the  canal  bank  near  the  head  of  the  lock  was  filled.  The  ooffer- 
ere  taken  out  and  the  plant  stored. 

were  purchased  and  expended  on  this  work  82^649  feet  B.  M.  pine  lumber, 
Bt  B.  M.  white-oak  timber,  1,303  pounds  of  drift-bolts,  586  pounds  of  screw- 
947  pounds  of  spikes,  800  pounds  of  nails,  845  pounds  of  iron,  802  cubic  yuda 
and  45  barrels  of  cement. 

(21)  APPLBTON  THIRD  LOCK  (OLD). 

Id  gates  were  removed  and  new  ones  were  built  and  hung.    Cast-iron  caps, 
lis,*  and  one  diamond  block  were  placed,  18  cubic  yards  of  clay  were  filled  in 
» waste- wier,  and  13  cubic  yards  of  stone  was  relaid  in  the  head- walls. 
were  purchased  and  expended  20,174  feet  B.  M.  white-oak  timber,  3,684  feet 
ne  planks,  3,698  pounds  of  iron,  910  pounds  of  castings,  and  900  pounds  of 

(22)  APPLBTON  BBCOKD  LOCK  (NBW). 

alls  above  low-water  line  were  repointed  with  Portland  cement, 
were  pnrchased'and  expended  five  barrels  of  Portland  cement. 

(23)  APPLBTON  FIRST  LOCK  (NBW). 

!  the  upper  capstan  platforms  was  raised  and  repaired.  ' 

(24)  APPLBTON  UPPBR  DAM  (NBW). 

tanking  of  the  sluice-gates  in  places  where  it  had  been  broken  by  ice  during 
«r  was  replaced  by  new,  and  slight  repairs  were  made  to  the  working  gear. 

(25)  ALTBRINO  MBNASHA  DAM  (OLD). 

rk  has  been  done  since  its  suspension  by  order  of  the  circuit  court  of  Winne- 
inty,  Wisconsin. 

(26)  MBNASHA  LOCK  (OLD). 

to  the  dangerous  condition  of  this  lock,  navigation  through  it  was  suspended 
kl  of  October,  1884.  Crib  coffer  dams  were  put  in  above  and  below,  and  the 
imped  out.    The  gates  and  hollow  quoins  were  removed,  repaired,  and  ze- 
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placed.  A  crib  was  built  and  placed  to  support  the  lower  miter-sill,  the  timber  plat- 
form under  the  upper  one  was  repaired,  and  both  miter-sills  were  securely  bolted. 

Portions  of  the  noor  and  side  walls  were  stripped,  and  8,972  superficial  feet  wen 
double  planked,  14  iron  tie-rods  were  placed  in  tne  chamber  walls,  new  poets  and  cop- 
ing were  put  in  the  upper  and  lower  recess  walls,  and  the  fore-bay  was  repaired. 
The  breast  wall  was  lowered  1.75  feet,  and  the  head  and  upper  and  lower  wing- walls 
were  repaired.  The  washout  under  the  lower  miter-siil,  ana  below  it,  was  filled  with 
hard-pan  and  stone,  and  an  apron  50  feet  long,  double-planked,  was  built  between  the 
lower  wing- walls.  The  lower  recess- walls  were  underpinned  with  concrete  and  partly 
replauked.  The  capstan  platforms  and  spars  were  repaired,  hand-rails  put  on  aU 
the  gates,  the  coffer-dams  removed,  and  the  plant  stored. 

There  were  purchased  and  expended  on  this  work  70,297  feet  B.  M.  pine  and  hem- 
lock lumber,  590  feet  B.  M.  white  oak  timber,  5,700  pounds  of  spikes,  600  pounds  of 
nails,  924  pounds  of  iron,  884  pounds  of  screw-bolts,  and  209  pounds  of  drift -bolts. 

(27)  DREDGING. 

Dredge  No.  1  put  in  the  backing  to  the  lower  coffer-dam  at  Menasha  Lock  to  the 
ooffer-dam  and  main  dam  at  Cedars,  and  removed  the  coffer-dams  at  Menasha  and 
Appleton  Fourth  Locks. 

IMPROVING  FOX  RIVER. 
(1)  ALTERING  LITTLE  KAUKAUNA  DAM  (NEW). 

For  the  purpose  of  regulating  the  height  of  water  in  the  pool  above  as  well  as  to 
reduce  the  pressure  on  the  dam  during  nigh  water,  the  construction  of  a  sluice-waj 
or  needle  weir,  208  feet  in  length  and  about  2.8  feet  in  depth  at  its  crest,  has  been 
commenced.  A  pile  coffer-dam  140  feet  in  length  has  beeu  put  in,  and  the  work  of 
cutting  down  the  dam  and  building  the  apron  is  begun.  The  crest  timbers,  stringers, 
and  plank,  for  a  length  of  120  feet,  have  been  removed. 

There  has  been  piu'chased  and  received  for  this  work,  27,985  feet  B.  M.  pine  lumber, 
250  pounds  drift-bolts,  and  150  pounds  of  spikes. 

(2)   KAUKAUNA  QUARRY. 

Work  was  resumed  July  5,  1884 ;  the  pump  and  engine  were  placed,  and  the  water 
pumped  out.  There  were  stripped  and  hauled  away  8,097  cubic  yards  of  hard-pan, 
30,392  cubic  feet  of  backing,  and  37,177  of  dimension  stone  were  taken  out  and  trans- 
ported to  the  stone-yard ;  9,475  linear  feet  of  stone  were  dressed  pitched-face  for  lockf 
and  dams,  and  the  coping-stones  for  a  new  lock  at  Menasha,  2,806  superficial  feet,  and 
19  inches  thick,  were  bush-hammer  dressed. 

Work  was  suspended  on  the  24th  of  November,  1884,  and  has  not  since  been  re- 
sumed. 

There  were  received  943  feet  B.  M.  pine  lumber,  244  pounds  of  iron,  and  25  pounds 
of  tool  steel. 

(3)  KAUKAUNA  FIRST  LOCK    (NEW). 

Ninety-three  linear  feet  of  wall  and  50  of  steps  coping  were  laid  and  doweled, 
twenty  stone  steps  were  eet,  and  4  cubic  yards  of  masonry,  laid  in  the  lower  wing- 
walls  ;  two  iron  snubbing-posts,  four  iron  suspension  columns,  one  iron  capstan,  six 
valve-gearings,  and  four  gate- spais  were  placed  and  secured,  and  iron  caps  put  on 
heel  and  toe  posts  of  gates.  One  capstan  platform  was  built,  and  the  columns,  posts, 
spars,  &c..  were  paint^ed ;  4,226  cubic  yards  of  clay  embankment  were  placed  in  rear 
of  the  walls,  completing  the  construction  of  this  lock. 

There  were  purchased  and  expended  six  maneuvering  gears,  169  pounds  of  iron,  17 
pounds  of  nuts,  2  kegs  spikes,  5  gallons  asphaltum,  37  pounds  white-lead,  and  2  gal- 
k>ns  of  boiled  oil. 

(4)  ALTERING  LITTLE  CHUTE  FIRST  LOCK  (OLD). 

This  lock  is  used  as  a  guard,  and  in  high  water  as  a  lift-look,  to  reduce  the  pressure 
on  the  gates  of  the  next  lock  below.  In  addition  to  making  the  repairs  required,  the 
head  of  the  lock  was  raised  above  the  level  of  extreme  high  water. 

A  crib  coffer-dam  was  put  in  above  the  lock,  and  a  drainage-ditch  excavated  through 
rock  and  gravel  to  the  second  lock.  The  gates  were  removed,  repaired,  and  rehung, 
the  hollow  quoins  taken  out  and  replaced  by  new  ones,  well  backed,  and  the  miter- 
sills  repaired  and  securely  bolted  to  bed-rock.  Old  planking-posts,  girts.  And  coping 
timbers  were  removed  and  replaced  by  new,  and  six  anohor-Dolts  were  inserted  in  the 
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aide  walls.  The  head  walls  were  taken  down  to  a  depth  of  1^  feet  and  rebailt  to  a 
beiffht  of  18  inches  above  that  of  the  old  ones,  with  cement,  masonry,  and  dry  stone^ 
backed  with  clay  well  puddled.  New  crib  wing-wallS|  in  extension  of  the  head  walls, 
were  put  in,  filled  with  stone,  and  planked  on  both  sides,  and  the  right  npper  bank 
was  raised  and  riprapped.  A  portion  of  the  breast- wall  was  taken  down  and  relaid 
with  cement  masonry.  New  capstan  platforms  were  bnilt,  gate-spars  framed  and 
placed,  fenders  and  oast-iron  caps  put  on  gates,  and  new  snubbing-posts  placed.  The 
lock-chamber  was  cleaned  out  and  the  coffer-dam  removed. 

There  were  purchased  and  expended  on  this  work  60,813  feet  B.  M.  dressed  pine 
plank,  50,400  feet  B.  M.  pine  lumber,  3,400  pounds  of  spikes,  400  pounds  of  nails, 
2,612  pounds  of  iron,  40  pounds  of  steel,  1,008  pounds  of  iron  castings,  79  barrels  of 
cement,  479  cubic  yards  of  clay,  4  cords  of  stone,  210  pounds  of  giant-powder,  350 
linear  feet  of  safety-fuze,  and  200  caps. 

(5)  altjCrisq  appleton  upper  dam  (new). 

The  five  Taintor  sluice-gates  and  fixtures  were  paintecl  with  225  pounds  of  mineral 
paint,  25  pounds  of  white-lead,  and  70  gallons  of  boiled  oil. 

(6)  DREPEKIKG  KAUKAUNA  CANAL. 

The  third,  fourth,  and  part  of  the  fifth  levels  were  deepened  to  6  feet  by  excavating 
rock  and  removing  bowlders  and  gravel.  About  500  feet  in  leu]|^th  of  the  fifth  level 
is  yet  to  be  dredged  to  complete  its  deepening  to  6  feet ;  1,663  cubic  yards  of  gravel  and 
bowlders  were  taken  out  and  placed  on  the  inner  slopes  of  the  caual-bank,  and  2,242 
cubic  yards  of  rock  were  excavated  and  piled  upon  the  bankn  ready  for  loading  on 
the  boats. 

There  were  purchased  and  expended  on  this  work  830  pounds  of  giaut-powder,  4,400 
linear  feet  of  safety -fuze,  2,300  caps,  384  pounds  of  iron,  77  pounds  of  tool  steel,  and  1 
ton  of  blacksmith's  coal. 

(7)  DREDGING. 

Dredge  No.  2  excavated  a  cut  in  the  Orignon  Rapids,  above  Appleton,  500  feet  long, 
90  to  60  feet  wide,  and  4  feet  deep,  the  material  removed  being  mostly  rocks,  one  of 
which  measured  1.5  cubic  yards.  On  completion  of  this  work  tne  boat  was  tuwed  to 
Menasha,  and  commenced  deepening  the  canal  to  6  feet;  6,88 i  cubic  yards  of  gravel 
and  hard-pan  were  removed.  Further  progress  was  stopped  at  a  point  where  the  bot- 
tom was  composed  of  hard-pan  and  cement  rock,  and  the  work  was  suspended  until  a 
dredge-bucket  with  steel  teeth  could  be  procured.  The  boat  was  towed  to  Appleton 
and  removed  bowlders,  logs,  &c.,  that  obstructed  the  channel  through  the  draws  of 
the  railroad  bridge  over  the  ^ver  at  that  point.  On  the  17th  of  September,  1884,  the 
dredge  was  turned  over  to  Col.  J.  W.  Barlow,  Corps  of  Engineers,  for  use  on  Lake 
Michigan  Harbor  improvements,  and  the  crew  transferred  to  Dredge  No.  1. 

Dredge  No.  1  deepened  the  Kaukauna  Canal  at  the  upper  end  of  the  first  level ;  re- 
moved the  coffer-dam  ut  Little  Chute  Frst  Lock ;  deepened  to  6  feet  the  third  level  of 
Little  Chute  Canal,  one  mile  in  length,  and  the  river  outlet  to  the  Little  Chute  Com- 
bined Locks ;  removed  logs  and  snags  from  the  river  outlet  to  the  Appleton  Third 
Lock,  and  commenced  taking  out  snags,  logs,  bowlders,  and  rock  from  the  river  out- 
let to  Cedar  Lock. 

(8)  REPAIRS  TO  BOATS. 

Dredge  No.  1. — The  sides  and  deck  were  calked,  four  braces  framed  in  the  crane, 
racks  attached  to  the  dipper-handle,  and  ratchets  for  spars  put  on.  The  turn-table 
was  finished  and  a  new  steel  mouth-piece  attached  to  the  dipper.  The  engine  and 
machinery  were  set  up  and  the  repairs  completed.  There  were  purchased  and  ex- 
pended 135  screw-bolts,  71  drift-bolts,  and  77  pounds  of  iron. 

Steamer  Benrietia. — New  white-oak  guards  were  put  on,  the  hull  was  calked  above 
water-line,  the  deck  repaired,  and  the  outside  of  the  boat  painted.  Thirty-nine  new 
arms  and  fourteen  buckets  were  placed  in  the  water-wheel,  the  rudder-post  and  tiller 
were  repaired,  and  two  rows  of  stanchions  placed  in  the  hull. 

Steam-lauHch  General  Meade. — The  boat  was  hauled  out,  the  boiler  removed,  in- 
spected, condemned,  and  a  new  one  purchased  and  put  in.  The  hull  was  calked  and 
otherwise  repaired,  the  engine  repaired,  and  the  boat  salted,  painted,  and  launched. 

Steam-soaw  Neenah, — Unserviceable.  The  wheel  was  removed,  the  boat  fitted  out 
for  a  qnarter-boat.  and  towed  to  Little  Kaukauna  Dam,  for  use  or  the  employes  on  that 
work. 

There  were  purchased  and  expended  for  repairs  to  boats,  six  bales  of  oakum,  two^ 
barrels  of  pitch,  five  barrels  of  salt,  900  pounds  of  wrought  spikes,  600  pounds  of  nails,' 
200  poands  of  white-lead,  25  gallons  of  boiled  oil,  10  pounds  of  lamp-black,  ;{0  pounds 
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of  iron,  500  feet  B.  M.  white-pine  flooring,  9,000  feet  B.  M.  of  deok-plank,  and  1,400  feel 
B.  M.  of  white-oak  timber. 

Ninety-foot  Scow, — ^I'he  scow  waa  hauled  out,  new  oak  rake-timbers  were  pat  in,  and 
the  rakes  replanked.  The  sides,  deck,  and  hatchways  were  repaired,  and  new  gronsen 
and  cleats  made.    The  whole  boat  was  calked  and  pitched  and  the  scow  lannched. 

Sixty 'foot  800W. — ^The  boat  was  hauled  out.  Repairs  were  made  to  the  bottom, 
sides,  and  deck.    The  whole  was  calked  and  pitched,  and  the  scow  launched. 

There  were  purchased  and  expended  in  repairs  to  scows  5,473  feet,  B.  M.,  of  oak  tim- 
ber, 4.632  feet,  B.  M.,  of  pine  lumber,  588  pounds  of  iron,  750  pounds  of  spikes,  250  pounds 
of  nails,  '^  pounds  of  drift-bolts  and  washers,  23  pounds  of  screw-bolts  and  nuts,  and 
6  bales  of  oakum. 

(9)  SURVEYS. 

Surveys  were  made  of  the  point  of  laud  at  the  head  of  Neenah  River  and  of  its  right 
bank  near  the  Neenah  Dam  ;  also  of  the  vicinity  of  the  washout  at  the  right  end  of 
the  Rapid  Croche  Dam.  Test-pits  were  dug  at  Menasha  Dam  to  determine  the  loca- 
tion of  the  bed-rock. 

MISCELLANEOUS. 

Two  large  cribs  were  framed,  placed,  and  filled  with  stone  to  mark  the  dredged 
channel  in  the  upper  end  of  Menasha  River. 

The  steamer  Henrietta  and  steam-launch  General  Meade  were  employed  in  trans* 
porting  materials  for  works  in  progress  and  in  towing  dredges  and  dnrap-soows  until 
navigation  was  suspended  by  ice,  when  they,  together  with  Dredge  No.  1,  were  laid 
up  at  Appleton.  On  the  resumption  of  navigation  the  dredge  and  the  steam-launch 
were  put  in  commission,  but  the  steamer  Henrietta  is  still  laid  up. 

The  old  crib-locks  have  required  extensive  repairs  daring  the  year,  and  will  need 
the  same  from  time  to  time  until  new  ones  are  built.  In  replacing  them  I  would  re- 
spectfuliy  suggest  that  they  be  constructed  in  the  followiug  order,  viz :  Appleton, 
third;  Cedars,  Little  Kaukauna,  Kaukauna,  second;  Kaukauna,  fifth;  De  Pere, Ap- 
pleton, fourth  ;  Menasha  and  Little  Chute,  first.  The  old  stone  lock  at  Rapid  Croche 
should  have  its  walls  increased  2  feet  in  height  and  10  feet  in  length,  to  give  it  ths 
capacity  of  the  new  locks. 

In  addition  to  building  new  locks,  the  following  work  is  required  to  be  done  to  com- 
plete the  improvement  of  the  Lower  Fox  River,  viz :  To  coustruct  a  new  dam  with 
alaice-ways  at  Menasha ;  to  replace  the  old  lower  dam  at  Appleton  by  a  new  one ;  to 
place  sluice-ways  in  Cedars  and  Rapid  Croche  dams,  and  to  complete  the  sluice-way 
in  Little  Kaukauna  Dam;  to  deepen  the  caaals  and  river  channel  to  6  feet  at  low 
water  by  dredging  and  by  excavating  through  two  rock-bars ;  to  strengthen  and 
pave  the  canal  banks  throughout  the  line,  and  to  build  dwellings  for  lock-tenders. 

Resjiectfully  submitted. 

9        0.  A.  Fuller, 

Asaiatant  Engineer, 

Capt.  W.  L.  Marshall, 

Corps  of  EngineerSf  U,  S,  A, 


REPORT  OF  MR.  J.  W.  ALLEN,  JR.,  OVERSEER. 

Portage,  Wis.,  July  14, 1886. 

Captain:  I  have  the  honor  to  submit  the  following  report  of  operations  upon  ths 
improvement  of  the  Upper  Fox  River  for  the  fiscal  year  ending  June  30,  1885: 

IMPROVING  THE  FOX  RIVER. 

The  operations  of  the  year  have  been  confined  to  watching  the  plant  belonging  to  ths 
improvement,  which  is  stored  principally  at  Portage,  Berlin  Lock,  and  Eureka  Lock, 
and  to  keeping  it  in  good  condition.  The  repairs  to  the  hulls  of  dredges  and  boats  at 
Berlin  Lock,  which  were  in  progress  at  the  beginning  of  the  year,  were  made  daring 
the  fall  of  1884,  as  follows: 

Drtdge  No,  3.— Repairing  and  calking  the  sides  and  rakes  was  begun,  but  they  were 
found  to  be  in  need  of  so  extensive  repairs  below  the  water-line  that  work  was  stopped 
until  the  dredge  could  be  hault*d  out.  It  will  probably  work  the  present  season  with- 
out having  these  repairs  made.  Slight  repairs  were  made  to  the  deck.  Seaiwn  check! 
in  timber  frame  were  fille<l,  and  the  frame  and  hull  were  painted.  Repairs  to  the 
sluice-scow  of  this  dredge  were  in  progress  at  the  beginning  of  the  year.  It  wsi 
fonud  necessary'  to  make  these  repairs  more  extensive  than  at  first  contemplated.  Th« 
sides  were  cut  down  to  the  grub-stakes,  and  the  scow  above  these  entirely  rebuilt  and 
painted,  the  bottom  recalked,  and  the  scow  launched. 
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Dredge  No.  4. — Bearing  piles  for  ways  were  driven ;  ways  were  laid,  and  this  dredge 
hanled  out  and  raised  on  blocking.  Ten  1-inch  rods  were  put  in  across  the  hall. 
The  ends  of  eight  floor-timbers  were  spliced  with  sound  timber.  The  bottom  and 
sides  were  repaired  and  calked.  The  deck  was  calked.  The  roof  and  hall  wera 
painted,  and  the  dredge  launched. 

Dredge  No,  6 — ^The  deck  was  repaired  and  calked.  The  hull  hauled  oat,  and  one 
seam  on  each  side  below  water  calked.  The  cabin  roof  was  repaired  and  painted. 
The  two  70-foot  pontons  were  out  on  blocking  at  the  beginning  of  the  year.  The 
bottoms,  sides,  and  decks  were  repaired  and  recalked,  and  both  pontons  launched. 

Barge. — The  barge  was  hauled  out  and  raised  on  blocking.  A  new  hog-rod  was 
put  in  extending  the  whole  length  of  the  hull.  New  grouser  frames  were  made.  A 
2-inch  lining  was  put  In  all  around  the  hull  to  stiffen  it.  The  bottom,  sides,  and 
deck  were  recalked.    The  hull  was  painted  and  launched. 

Pile-driver, — One  of  the  stone  scows  from  the  Wisconsin  River  improvement  was 
towed  from  Portage  to  Berlin  Lock  and  hauled  out.  A  new  bulkhead,  in  addition  to 
the  two  already  in  the  scow,  was  put  in,  the  scow  recalked  and  launched.  The  ma* 
ohinery  and  leads  of  the  pile-driver  were  repaired  and  loaded  on  the  scow.  A  cabin 
was  built  over  the  engine.  A  new  hammer  line  was  purchased,  and  the  driver,  in 
good  working  order,  was  towed  to  Oshkosh,  and  transferred  to  the  Lower  Fox  River. 

OPERATING  AND  CARE  OF  CANALS  AND  OTHER  WORKS  OF  NAVIGATION. 

There  was  no  interruption  to  navigation  through  the  several  locks  daring  the  sea- 
■on.  Such  repairs  as  were  necessary  were  made.  One  dredge  was  put  in  commission 
and  worked  from  July  5  to  November  18,  in  removing  bars  and  maintaiuing  a  good 
channel  for  navigation. 

The  following  is  a  brief  statement  of  the  work  done  at  the  several  localities: 
• 

PORTAGE  LOCK  AND  CANAL. 

A  watchman  was  employed  at  this  lock  during  the  extreme  high  water  in  the  Wia- 
oonsin  River,  but  no  work  was  required  during  the  year. 

FORT   WINNEBAGO    LOCK. 

The  hangings  of  the  lower  gates  were  repaired. 

GOVERNOR  BEND  LOCK  AND  DAM. 

Two  tons  of  old  hay  were  sunk  with  stone  back  of  the  lock  walls  to  check,  temx>o- 
rarily,  the  leakage.     Oak  for  new  hollow  qaoins,  and  gates,  aud  the  irons  for  new 
gates  were  purchased. 

MONTELLO   LOCK,  DAM,  AND  LEVEE. 

Gravel  backing  was  put  in  back  of  both  the  abntments  of  the  dam.    Several  low 
and  weak  places  in  the  levee  were  raised.    As  the  ice  broke  ap  in  the  spring  the  levee 
watched  and  slight  repairs  made. 


GRAND  RIVER  LOCK  AND  DAM. 

Slight  repairs  were  made  to  the  look  and  canal  banks. 

PRINCETON  LOCK  AND  DAM. 

Seventeen  cords  of  stone  and  115  cords  of  brush,  made  into  mats,  were  transported 
to  the  dam  and  used  in  repairing  a  hoie  caused  by  the  settlement  of  the  brush  and 
timber,  and  in  protecting  both  the  abutments. 

WHITS  RIVER  LOCK  AND  DAM. 

Slight  repairs  were  made  to  the  lock  .and  canal  bank.  The  bank  above  the  dam 
was  protected  and  the  dam  itself  strengthened.  Ninety-one  cords  of  brush  and  18 
cords  of  stone  were  used  in  this  work. 

BERUN  LOCK,  DAM,  AND  CANAL. 

A  break  in  the  south  canal  bank  100  feet  long,  caused  by  the  high  water,  was  re- 
paired. The  canal  banks  at  several  places  were  protected.  Eighty-eight  cords  of 
Dmsh,  27  cords  of  stone,  and  2:)2  cubic  yards  of  earth  were  ubed  in  this  work.  A  new 
■par  was  put  on  one  of  the  upper  gates. 


2040      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

SURSKA  LOCK  AND  DAM. 

The  toe-poets  of  the  sonth  gates  of  the  lock  were  cUt  off  just  above  water  and 
spliced  with  somid  timber. 

DREDGINQ. 

Dredge  No.  5  was  fitted  oat  and  began  work  raising  and  strengthening  the  Berlin 
Canal  banks,  bailding  banks  1,557  feet  long  in  the  aggregate,  and  containing  6,678 
cubic  yards.  The  dredge  was  then  towed  up  river  and  worked  in  the  channel  at 
twenty-three  different  oars  between  Montello  and  White  River  Lock,  excavating 
79,!i256  cubic  yards;  of  this,  4,885  cabic  yards  were  handled  twice,  leaving  74,371  cubie 
yards  of  material  that  were  permanently  disposed  of. 

The  tug  Boscobel  was  employed  in  towing  and  tending  Dredge  No.  5,  in  towing 
material  for  repairinpr  dams  and  canal  banks.  The  Boscobel  was  employed  seventeen 
days  on  the  Wisconsin  River. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Allbx,  Jr., 

C/r0rs00r. 
Capt.  W.  L.  Marshall, 

Corp9  of  Engineers f  U,8.  A, 


WISCONSIN  RIVER. 


RKPORT  OF  MR.  J.   W.  ALLBN,  JR.,   OVBR8KKR. 

Portage,  Wis.,  July  13, 1885. « 

Captain  :  I  have  the  honor  to  submit  the  following  report  of  operations  upon  the 
improvement  of  the  Wisconsin  River  for  the  fiscal  year  ending  June  30,  1885. 

No  work  was  done  during  the  year  toward  completing  the  improvement,  the  funds 
available  beins  insufficient  to  warrant  it.  The  operations  of  the  year  were  the  ,can 
of  the  plant  belonging  to  the  improvement,  keeping  a  record  of  water  elevations,  and 
some  repairs  to  the  works  already  constructed. 

IMPROVINO  THE  WISCONSIN  RIVER. 

The  boats,  scows  and  tools  belonging  to  the  work  were  stored  at  Portage  in- charge 
of  a  watchman  during  the  year,  except  as  they  were  needed  for  protecting  existing 
work  and  for  surveying  purposes. 

The  upper  works  and  decks  of  the  steamers  Winneconne  and  Dekorra  were  painted, 
as  were  also  the  roofs  of  quarter-boats  No.  1  and  No.  2.  Records  of  the  stage  of 
water  were  kept  at  Portage  during  the  year,  and  at  Dekorra  and  Merrimack  during 
the  seven  months  that  the  river  was  free  from  ice. 


Table  showing  the  duration  of  different  stages  of  water  in  the  Wisconsin  River  at  PortagSj 
above  or  below  General  Q,  K,  VTarren^s  zero,  3  feet  above  the  miter-sill  for  the  year  1884. 


• 

^ 

f 

i 

o  . 

*  9 

1 

1 

1 

1 

1 

1 

1 

1 

1 

? 

% 

^ 

P  «    !      '^ 

M 

« 

■♦ 

to 

«D 

r- 

00 

a« 

► 

"m 

Month. 

Ss 

a 

a 

a 

a 

s 

a 

3 

a 

2« 

.2 

2 

8| 
5| 

o 

5 

M 
a 

C4 

5 

CO 

■* 

5 

•o 

5 

5 

6 

fl'C 

9 

• 

&^ 

A 

pt 

s* 

p* 

p* 

p« 

p« 

A 

*» 

«« 

9 

« 

9 

o 

9 

9 

9 

s 

9 

o 

H 

M 

&      '■    Q 

Q 

Q 

Q 

P 

Q 

P 

P 

H 

H 

H 

Msioh 

Dayt.  Dayt. 

Dayt. 
18 

Dayt. 

Dayt. 

8 

7 

17 

2 

Dayt. 
5 
15 

Dayt. 
8 

Dayt. 

Dayt. 

80 
31 
80 
81 

FUt. 

JPWt 

AdtII 

V^y    '      ■*.*..*"    '■■■* 

U 

17 

2 

JThm  .__-..»^, 

11 
9 

Jixlv 

8 

17 

-^.2* 

Aagust 

15 

16 

81 

September 

8 

8 

1 
9 

14 

3 
6 

6 
4 

8 
12 

1 
1 

80 
81 
80 

7.0 

October 

7.0 

NoTember 

2 

4 

10 

...... 

Total 

8 

84 

6L 

55 

53 

28 

19 

20 

2 

276 

Kon. — ^The  higheet  water  on  reooird  ia  7.8,  which  occanred  Jane  17, 1880. 


APPENDIX   II REPORT   OP   CAPTAIN   MARSHALL.  2041 

OAUQING. 

Preparations  were  made  and  a  party  was  organized  tor  taking  a  series  of  obserra* 
tions  for  discharge  of  the  river.  Fonr  gauging  sections,  at  Portage,  Dekorra,  and  two 
intermediate  points,  were  staked  oat,  and  guages  at  each  section  were  established.  A 
andden  and  unexpected  rise  in  the  river,  beginning  the  last  of  August,  just  as  the  party 
was  ready  to  commence  taking  observations,  and  amounting  to  5  feet  in  fifteen  days, 
interfered  with  this  work  and  prevented  satisfactory  results  being  obtained.  Reports 
from  the  head-waters  and  heavy  rains  indicating  a  long  continuance  of  high  water, 
the  party  was  discharged.  The  river  remained  at  too  high  a  stage  for  gauging  ob- 
servations until  it  was  closed  by  ice. 

OPEBATING  AND  CARE  OF  CANALS  AKD  OTHER  WORKS  OF  NAVIGATION. 

Work  of  putting  in  good  condition  those  of  the  wing- dams  between  Portage  and 
Dekorra  which  needed  repair  was  begun  Augubt  20.  The  dams,  in  general,  were 
found  in  good  condition,  and  a  good  navigable  channel  was  maintained  by  them.  A 
number  of  thom  had  settled  somewhat,  and  in  two  or  three  places  the  ice  had  done  con- 
siderable damage. 

Seven  hundred  and  sixty-nine  cords  of  brush  were  cut  and  made  into  fascines,  244 
cords  of  stone  were  purchased,  240  cords  of  brush,  and  40  cords  of  stone  were  used  in 
repairing  eight  dams.  The  high  water  impeded  the  work  on  these  dams  early  in  Sep- 
tember, and  compelled  the  abandoment  of  all  work  of  repairs  September  13,  though 
some  of  the  brusn  was  cut  after  that  date. 

The  tug  Boscobel  was  transferred  from  the  Upper  Fox  River  to  the  Wisconsin  River, 
and  worked  seventeen  days  in  towing  material  for  the  repairs  to  dams,  and  in  assist- 
ivg  the  gauging  party.  The  steamer  Winneconne  was  fitted  out  and  employed  in  the 
same  work  a  short  time. 

Verj'  respectfully,  your  obedient  servant, 

J.  W.  Allen,  Jr., 

Overseer. 
Capt.  W.  L.  Marshall, 

Corp9  of  Engineer 8 J  U,  S.  A, 


report  op  board  of  engineers. 

United  States  Engineer  Office, 

Milwaukee^  Wis,^  September  17,  1884. 

Sir:  The  Board  of  Engineers  constituted  by  paragraph  1,  Special 
Orders  No.  98,  headquarters  Corps  of  Engineers,  August  8,  1884,  has 
the  honor  to  submit  the  tbllowing  report: 

The  Board  is  required  to  report:  (1)  What  works  should  be  con- 
structed and  what  changes  should  be  made  in  existing  works  to  carry 
into  effect  the  proviso  attached  to  the  item  for  improving  Fox  and  Wis- 
consin rivers,  Wisconsin,  contained  in  the  river  and  harbor  act  of 
August  2, 1882.  (2)  Also  to  report  what  lands  and  structures  it  will  be 
necessary  to  purchase  to  carry  into  effect  these  recommendations  in  ac- 
cordance with  the  proviso  attached  to  the  item  for  improving  Fox  and 
Wisconsin  rivers,  Wisconsin,  contained  in  the  river  and  harbor  act  of 
July  5, 1884.  (3)  To  direct  its  attention  to  the  navigation  of  the  Fox, 
and  state  its  recommendations  of  the  depth  required  by  commerce  now 
or  in  the  near  future  existing  in  the  Upper  Fox  and  in  the  Lower  Fox, 
and  also  its  recommendations  upon  the  expediency  of  replacing  the 
present  wooden  locks,  in  whole  or  in  part,  with  stone. 

The  provisos  attached  to  the  river  and  harbor  acts  referred  to  are  as 
follows : 

ACT  OF  AUGUST  2,   1882. 

Provided,  That  the  Secretary  of  War  shall,  without  delay,  caase  the  channel  of 
the  Lower  Fox  Biver,  between  Lake  Winnebago  and  the  upper  Government  dam  at 
Appleton,  to  be  restored  to  its  natnral  width  and  capacity,  and  shall  cause  such 
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changes  and  alterations  to  be  made  in  the  dams  at  Menasba  and  Appleton,  not  in- 
oonsistent  with  security  to  navigation,  as  may  be  necessary  to  reduce  to  and  main- 
tain the  waters  of  Lake  Winnebago  and  Little  Bnttedes  Morts,  respectively,  at  their 
natural  height ;  and  a  sufficient  amount  of  said  sum  appropriated  is  made  immediately 
available. 

ACT  OF  JULY  5,  1884. 

Provided,  That  in  order  to  carry  into  effect  the  river  and  harbor  act  of  August 
second,  eighteen  hnndred  and  eighty-two,  for  lowering  the  wat«r  in  Lake  Winne- 
bago, the  Secretary  of  War  is  hereby  authorized  to  acquire  for  the  United  States  by 
purchase,  voluntary  or  by  condemnation  under  the  laws  of  Wisconsin,  as  the  case 
may  be,  the  necessary  lands  and  sites  at  the  Menasha  Dam,  and  so  much  of  the  fore- 
going sum  hereby  appropriated  as  may  be  necessary  may  be  used  for  such  purpose. 

The  Board  visited  the  Fox  Biver  and  examined  its  navigation  through- 
out and  made  special  examination  of  the  Neenah  and  Menasha  outlets 
to  Lake  Winnebago  and  the  constructions  impeding  the  discharge  of 
these  outlets,  and  examined  into  the  circumstances  which  probably  in- 
duced the  passage  by  Congress  of  the  provisos  quoted  above.  As  these 
circumstances  and  facts  relating  to  the  ))roviso  in  the  act  of  August  2, 
1882,  and  the  action  of  the  Secretary  of  War  in  compliance  therewith, 
are  fully  set  forth  in  the  papers  submitted  to  the  Board,  viz.  Senate 
Ex.  Doc.  No.  53,  Forty-seventh  Congress,  first  session.  House  Ex.  Doc 
Ko.  93,  Forty-seventh  Congress,  first  session.  Senate  Ex.  Doc.  No.  92, 
Forty-eighth  Congress,  first  session,  it  is  not  considered  necessary  to 
recount  them  in  detail  herein  further  than  is  necessary  to  explain  the 
recommendations  made  in  this  report.  In  the  autumn  of  1881  an  ex- 
traordinary flood  occurred  in  the  streams  emptying  into  Lake  Winne- 
bago, which  raised  the  waters  of  the  lake  to  an  unusual  or  abnormal 
height,  causing  great  damage  to  the  cities  of  Fond  du  Lac  an  1  Oshkosb, 
and  to  the  farming  and  other  interests  of  the  inhabitants  dwelling  along 
the  shores  of  Lake  Winnebago  and  of  the  Fox  and  Wolf  rivers.  The 
natural  outlets  of  Lake  Winnebago,  the  Menasha  and  the  Neenah  chan- 
nels, were  and  are  both  obstructed  by  dams.  The  former  channel  was 
also  narrowed  by  a  causeway,  and  by  mills  projecting  from  the  canal 
embankment  into  the  channel,  which  contracted  the  width  of  this  oat- 
let  from  about  420  feet  to  about  182  feet.  The  efiBct  of  these  dams  and 
encroachments  upon  the  channel  was  to  increase  the  height  of  the  flood, 
and  to  prolong  the  duration,  and  thus  increase  the  damage  to  property 
subjected  to  the  high  water.  To  prevent  the  recurrence  of  such  disaster, 
and  at  the  same  time  to  injure  as  little  as  possible  the  interests  of  navi- 
gation, seems  to  have  been  the  object  of  the  proviso  attached  to  the  act 
of  1882.  Immediately  after  its  passage  a  Board  of  Engineers  was  consti- 
tuted to  examine  into  therequirementsof  this  proviso  and  to  report  what 
changes  in  thedams,  &c.,  were  necessary  tocomply  with  the  act.  The  con- 
elusions  of  this  Board  are  stated  in  their  reports  contained  in  Senate  Ex. 
Doc.  No.  92,  Forty-eighth  Congress,  first  session,  and,  in  effect,  were: 

(1)  That  the  interests  dependent  upon  the  water-powers  developed 
by  the  dams  at  Menasha,  Keenah,  and  Appleton  are  too  great  to  per* 
mit  the  channel  of  the  Lower  Fox  Biver  bt^tween  Lake  Winnebago  and 
the  upper  Government  dam  at  Appleton  to  be  restored  to  its  natnral 
width  and  capacity,  since  this  would  necessitate  the  destruction  of  prop- 
erty of  immense  value  that  is  in  itself  no  injury  to  navigation. 

(2)  That  to  prevent  a  recurrence  of  similar  high  watex  in  Lake  Win* 
nebago  and  Little  Lake  Butte  des  Morts,  certain  changes  in  the  dams 
at  Appleton,  Menasha,  and  Neenah  were  necessary;  t.  6.,  that  the  dams 
should  either  be  lowered  or  that  ample  sluices  should  be  placed  therein 
to  discharge  the  surplus  water  and  lower  the  head  of  water  on  the  dams 
at  floods.    The  changes  recommended  in  the  Appleton  Dam,  which  in* 
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volved  the  constrnction  of  ample  sluices,  were  completed.  The  Neenah 
Dam  is  private  property,  aud  in  this  dam  sluices  have  been  placed  by 
the  owuers.  At  Meuasha  the  dam  was  lowered  18  inches  for  a  length 
of  182  feet  in  1882,  and  flush-boards  of  the  same  height,  removable  at 
high  stages,  were  placed  thereon ;  but  when  work  began  at  removing 
the  embankment  at  the  right  of  the  dam  to  lengthen  the  spill,  it  was 
stopped  by  an  injunction  from  the  circuit  court  of  Winnebago  County, 
Wisconsin,  on  the  application  of  Alexander  Syme  and  Mary  Syme,  who 
claimed  that  tneir  property  would  be  injured  thereby  by  the  backing 
np  of  the  water  in  the  tail- races  of  their  mills,  due  to  the  overfall  from 
the  dam. 

The  suit  is  still  pending  and  the  injunction  is  stil!  in  force.  The  mills 
that  it  is  claimed  will  be  damaged  by  any  further  changes  in  the  Me- 
nasha  Dam,  are  situated  immediately  in  rear  of  the  present  dam, 
founded  in  whole  or  part  within  the  channel-way,  but  on  submerged 
land  owned  or  claimed  by  Syme,  and  are  not  obstructions  to  navigation. 
The  matter  of  altering  the  Menasha  Dam,  to  give  an  increased  discharge 
to  (he  Menasha  Channel  at  high  stages,  being  in  this  condition,  and  there 
being  no  money  available  for  compensating  the  owners  for  injury  to  pri- 
vate property,  Congress  at  its  last  session  attached  the  proviso  quoted 
above  to  the  river  and  harbor  act  approved  July  5, 188:1. 

The  Board  of  Engineers  consider  it  evidently  the  intention  of  Con- 
gress, in  passing  these  provisos,  that  the  dam  at  Menasha  shall  be  so 
lengthened  and  modified  as  to  allow,  as  near  as  practicable,  the  natu- 
ral or  full  discharge  of  this  channel  at  high  water,  to  prevent  the  recur- 
rence of  floods  similar  to  that  of  1881,  and  that  it  has  appropriated 
money  to  extinguish  any  conflicting  private  rights  and  claims. 

It  is  considered  by  the  Boani  that  the  interests  of  the  manufacturing 
establishments  at  Menasha  and  Neenah,  dependent  upon  the  water- 
powers  at  the  outlets  of  Lake  Winnebago,  are  such  that  they  will  not 
allow,  without  compensation,  any  diminution  of  their  available  water- 
power  during  ordinary  stages  of  water.  Nor  will  the  present  condition 
of  navigation  permit  any  lowering  of  the  dams  at  the  outlets  of  Lake 
Winnebago.  The  Board  therefore  recommend,  in  addition  to  the  work 
already  done,  that  the  dam  at  Menasha  be  rebuilt  just  below  the  site  of 
the  present  dam,  across  the  full  width  of  the  Mensisha  Channel;  of  the 
same  height  as  the  present  dam,  with  flush-boards,  and  that  at  least  four 
sluice-ways  20  feet  wide  each  and  7  feet  deep,  closed  by  gates  of  the  same 
kind  as  at  Appleton,  be  placed  in  the  dam  near  the  left  bank  of  the 
river ;  aud  that  when  the  new  lock  is  built  at  the  lower  end  of  the  canal, 
the  present  site  of  the  old  lock  be  used  for  additional  sluices  to  be  opened 
at  high  water.  These  modiflcations  at  Menasha  will  give  a  fixed  weir  or 
^^ spill"  316  feet  in  length  instead  of  182  feet,  and,  in  addition,  sluices 
having  a  total  width  of  80  feet  and  a  depth  of  7  feet.  The  sluices  at  the 
end  of  the  canal  will  still  further  increase  the  sluice  capacity.  The  dam 
as  recommended  will  be  420  feet  between  abutments  instead  of  182  feet, 
as  at  present. 

At  Neenah  it  is  considered  that  the  present  dam  and  sluice-ways,  be- 
ing private  property,  cannot  be  modified  by  the  United  States.  The 
length  of  weir  and  sluices  seem  sufficient  in  the  present  condition  of  the 
channel ;  but,  to  increase  the  discharge  through  this  channel  and  over 
the  dam,  which  is  lower  than  the  Menasha  Dam,  the  Board  recommend 
that  the  Neenah  Channel  be  enlarged  by  dredging  ott'  the  point  on  the 
left  bank,  at  the  entrance,  about  400  feet,  and  that  the  point  on  the  right 
bank,  just  above  the  Neenah  Dam,  be  dredged  and  the  channel  widened 
'4i^nt  50  feet.    At  present  the  Neenah  outlet  is  choked  at  the  entrance. 
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which  prevents  the  full  capacity  of  the  lower  channel,  a«  modified  by 
the  Neenah  Dam,  from  being  attained.  A  fixed  weir  with  sluice- ways 
is  recommended  for  the  Menasha  Dam  instead  of  a  movable  crest,  be- 
cause the  sluices  can  be  more  easily  maneuvered  and  the  level  of  Lake 
Winnebago  more  certainly  controlled  than  by  the  use  of  flush-boards. 
The  latter  arrangement  requires  for  facile  use  a  bridge  over  the  dam, 
and  tbe  boards  are  exposed  to  destruction  by  ice  and  drift. 

It  is  understood  that  it  is  the  intent  of  the  act  of  1882  that  the  rela- 
tive levels  of  Lake  Winnebago  and  Little  Lake  Butte  des  Morts  shall  be 
so  maintained  as  to  inteifere  with  water-powers  and  private  rights  at 
Menasha,  Neenah,  and  Appleton  to  the  least  degree  consistent  with  the 
interests  bordering  ^Lake  Winnebago  and  those  of  navigation.  This 
object  can  be  more  certainly  fulfilled  by  sluices  in  the  dams  at  Menasha 
and  Appleton  to  be  worked  in  conjunction  than  by  the  use  of  movable 
crests. 

The  above-named  works,  in  addition  to  that  already  done  at  Apple- 
ton,  are  considered  sufficient  to  meet  the  requirements  of  the  act  of 
August  2,  1882,  as  far  as  relief  from  flood  waters  is  in  question. 

To  carry  out  the  above  recommendations,  the  following  lands  and 
structures  thereon  must  be  purchased: 

(1)  Lots  1,  2,  3,  town  of  Menasha. 

(2)  The  City  or  Eagle  Mill. 

(3)  The  Coral  mill  site  and  mill  at  the  middle  of  the  proposed  dam. 

(4)  The  land  at  the  point  at  the  left  bank  at  entrance  to  the  Keenah 
outlet. 

(5)  The  point  (50  feet  wide)  above  the  right  abutment  of  the  Neenah 
Dam. 

The  recommendation  for  the  widening  of  the  Neenah  Channel  is  in- 
tended 8im])1y  to  indicate  that  an  additional  amount  of  water  can  be 
discharged,  if  required,  through  this  channel  without  further  altera- 
tions in  that  dam,  or  without  constructing  additional  sluice-ways. 

The  Neenah  Dam  is  lower  than  the  Menasha  Dam,  and  of  greater 
length,  but  the  entrance  to  that  channel  is  contracted,  so  that  the  full 
benefit  of  this  larger  and  lower  weir  is  not  now  attained.  Dredging, 
as  indicated,  will  remedy  this  defect. 

With  reference  to  the  navigation  of  the  Fox  and  the  requirements 
thereof,  the  Board  have  to  report  that  at  present  there  is  3  feet  availa- 
ble depth  of  navigation  in  the  Upper  Fox  from  Portage  to  Princeton, 
4  feet  from  Princeton  to  Oshkosh,  4^  feet  at  Menasha,  and  5  feet  thence 
to  Green  Bay.  At  present  there  is  one  regular  boat  between  Portage 
and  Berlin,  three  from  Berlin  to  Oshkosh,  and  seven  from  Oshkosh  to 
various  points  on  the  Fox  and  tributaries.  Besides  the  regular  boats, 
a  number  of  tugs  and  transient  boats  navigate  the  lower  river  and  lake 
Winnebago.  Below  Berlin  the  freight  business  is  already  large  and 
will  greatly  increase  as  soon  as  continuous  navigation  can  be  assured. 
Even  in  its  present  uncertain  condition  the  Fox  liiver  is  of  great  value 
in  regulating  freight  rates  by  rail  to  all  points  reached  by  it,  and  it  is 
the  opinion  of  the  Board  that  the  navigation  is  worthy  of  maintenance 
and  improvement.  The  freights  carried  consist  mainly  of  coal,  salt, 
lumber,  stone,  lime,  and  other  building  material  and  manufactured  ar- 
ticles. The  continual  failure  of  the  old  structures  necessitate  frequent 
suspensions  of  navigation  for  repairs,  and  the  resulting  uncertainty  in 
the  minds  of  those  desiring  to  put  boats  in  the  Fox  Biver  trade  has 
acted  to  retard  the  development  of  river  traffic,  which  can  only  be 
remedied  by  a  completion  of  the  improvement  in  a  permanent  manner. 
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After  considering  the  present  and  the  probable  amount  of  commerce 
of  the  river,  the  following  recommendations  are  respectfully  made: 

(1)  That  from  Portage  to  Montello  a  depth  of  4  feet  of  water  at  low 
water  be  maintained,  and  that  the  old  wooden  locks,  four  in  number,  be 
thoroughly  repaired  and  preserved  for  the  present. 

(2)  That  the  channel  between  Montello  and  Lake  Winnebago  be 
deepened  by  dredging  to  6  feet  and  widened  to  100  feet. 

(3)  That  the  channel  of  the  Lower  Fox  be  deepened  by  dredging  and 
rock  excatation  to  6  feet  throughout,  and  that  the  old  wooden  lift- 
locks,  eight  in  number,  be  replaced  as  rapidly  as  practicable  by  per- 
manent works  of  stone;  also,  that  the  old  timber  lock  at  Little  Chute 
be  repaired  and  used  as  a  guard-lock. 

It  is  the  opinion  of  the  Board  that  on  account  of  the  faulty  construc- 
tion of  the  old  locks  they  cannot  be  economically  repaired  and  main- 
tained when  of  considerable  lift,  and  that  the  navigation  of  the  Lower 
Fox  is  of  sufficient  value  and  importance  to  justify  the  construction  of 
permanent  works,  without  reference  to  the  project  for  a  through  route 
of  transportation  from  the  Mississippi  Biver  to  the  great  Lakes. 

A  plan  and  sections  of  the  proposed  dam  and  sluice-way  at  Menasha 
and  a  map  of  !Keenah  Channel,  showing  limits  of  proposed  dredging,  are 
herewith. 
Bespectlully  submitted. 

O.  M.  Fob, 

Lieut  Col,  of  Engineers, 
Wm.  E.  Merrill, 

Lieut  Col.  of  Engineers. 
J.  W.  Barlow, 

Lieut  Col,  if  Engineers, 
W.  L.  Marshall, 

Captain  of  Engineers. 
The  Cheep  of  Engineers,  U.  S.  A. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D,  C,  December  8, 1884. 

Sib  :  The  river  and  harbor  act  of  July  5, 1884,  contains  the  following : 

Improving  Fox  and  Wisconsin  rivers,  Wisconsin  :  Continuing  improvement,  on« 
hundred  and  sixty  thoOsand  dollars,  of  which  sam  ten  thousand  dollars  are  to  be  used 
for  maintaining  the  channel  between  Depere  and  Green  Bay  :  Provided,  That  in  order 
to  carry  into  etfect  the  river  and  harbor  act  of  August  second,  one  thousand  eight  hun- 
dred and  eighty-two,  for  lowering  the  water  in  Lake  Winnebago,  the  Secretary  of  War 
18  hereby  authorized  to  acquire  for  the  United  States  by  purchase,  voluntary  or  bv  con- 
demnation under  the  laws  of  Wisconsin,  as  the  cose  may  be,  the  necessary  lands  and 
sitea  at  the  Menasha  Dam ;  and^o  mucu  of  the  foregoing  sum  hereby  appropriated  as 
may  be  necessary  may  be  used  for  snch  purpose. 

With  the  sanction  of  the  Secretary  of  War  a  Board  of  Engineer  offi- 
cers was  constituted  to  consider  and  report  as  to  what  works  should  be 
constructed  and  what  changes  should  be  made  in  existing  works  to 
carry  into  effect  the  proviso  attached  to  the  item  for  improving  Fox  and 
Wisconsin  rivers,  Wisconsin,  contained  in  the  river  and  harbor  act  of 
August  2, 1882 ;  and  also  to  report  what  lands  and  structures  it  will  be 
necessary  to  purchase  in  order  to  carry  out  these  recommendations  in 
accordance  with  the  proviso  attached  to  the  item  for  improving  Fox  and 
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Wisconsin  rivers,  Wisconsin,  contained  in  the  river  and  harbor  act  of 
July  6,  1884,  above  quoted. 

In  connection  with  the  subject  of  improving  the  rivers  referred  to, 
and  in  view  of  the  improbability  of  the  original  project  for  making  a 
through  line  of  cheap  transportation  by  way  of  the  Fox  and  Wisconsin 
rivers  from  the  Mississippi  Eiver  to  the  lakes  being  carried  out,  the 
Board  was  directed  to  consider  that  question,  and  also  give  its  attention 
to  the  navigation  of  the  Fox  Kiver,  and  submit  recommendations  as  to 
the  depth  required  by  commerce  now,  or  in  tbe  near  future,  existing  in 
the  Upper  Fox  and  in  the  Lower  Fox,  and  also  its  recommendations 
upon  the  expediency  of  replacing  the  present  wooden  locks  in  whole  or  in 
part  by  stone  structures. 

The  Board,  acting  upon  the  foregoing  instructions,  has  presented  a 
report,  which  is  herewith  respectfuUy  submitted.  The  full  and  carefdl 
consideration  it  has  given  the  subject  add  great  weight  to  its  conda- 
sions,  which  seem  to  me  to  be  just  and  proper,  and  in  which  I  coDCor. 

I  have  accordingly  to  recommend  that  steps  be  at  once  undertaken 
for  acquiring,  <'  by  purchase,  voluntary  or  by  condemnation  under  the 
laws  of  Wisconsin,  as  the  case  may  be,  the  necessary  lands  and  sites  at 
the  Menasha  Dam,"  as  provided  for  in  the  river  and  harbor  act  of  July 
5, 1884,  as  foUows : 

(1)  Lots  1, 2,  3,  town  of  Menasha. 

(2)  The  City  or  Eagle  Mill. 

(3)  The  Coral  mill-site  and  mill  at  the  middle  of  the  proposed  dam. 

(4)  The  land  at  the  point  at  the  left  bank  at  entrance  to  the  Neenah 
outlet. 

(5)  The  point  (50  feet  wide)  above  the  right  abutment  of  the  Neenah 
Dam — these  lands  and  sites  being 'necessary  to  the  carrying  out  of  the 
recommendations  of  the  Board. 

There  being,  however,  no  estimate  submitted  as  to  the  cost  of  the 
lands  and  sites,  it  is  suggested  that  no  money  be  expended  upon  the 
work  recommended  by  the  Board  until  the  cost  has  been  ascertained. 
In  connection  with  this  subject  attention  is  invited  to  the  letter  of  the 
Hon.  Philetus  Sawyer,  United  States  Senator,  and  to  the  metnorandam 
of  mill-owners  inclosed  therein,  agreeing  that  they  will  not  in  any  man- 
ner interfere  with  the  work  of  widening  the  Menasba  Dam,  &c.,  accom- 
panying the  report  of  the  Board. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 
Chief  of  Engineers^  Brig,  and  Bvt  Maj.  Qeh. 

Hon.  BoBEBT  T.  Lincoln. 

Secretary  of  War, 

[First  indorsement.] 

The  recommendation  of  the  Chief  of  Engineers  is  approved. 
By  order  of  the  Secretary  of  War, 

John  Twsedale, 

Chief  Clerk. 
Wab  Dbpaptment,  December  10, 1884. 
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IMPROVEMENT  OF  THE  HARBORS  OF  CHICAGO  AND  CALUMET,»1LLIN0I8— 
IMPROVEMENT  OF  ILLINOIS  AND  CALUMET  RIVERS— SURVEYS  FOR 
HENNEPIN  CANAL,  AND  FOR  THE  ENLARGEMENT  OF  THE  ILLINOIS 
AKD  MICHIGAN  CANAL. 


REPORT  OF  MAJOR  W,  H.  H.  BENYA  URD.  CORPS  OF  ENGIMEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  I88B,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Chicago  Harbor,  Illinois. 
^  Galamet  Harbor,  Illinois. 


3.  Illinois  River. 

4.  Calumet  River. 


EXAMINATIONS  AND  SURVEYS. 


5.  For  Hennepin  Canal,  and  for  the  en- 

largement of  the  Illinois  and  Michi- 
gan Canal. 

6.  Wolf  Lake,  Indiana. 

7.  For  ship-canal  from  Calumet  River  to 

Lake  Calomet,  Illinois. 


8.  Calumet  River,  Illinois,  from  a  point 
half  a  mile  east  of  Hammond  to  the 
forks  of  the  river. 


United  States  Engineer  Office, 
^  Chicago^  IlLj  July  21  j  1885. 

Osnebal:  I  have  the  honor  to  transmit  herewith  annaal  reports  for 
the  works  under  my  charge -for  the  fiscal  year  ending  June  30, 1885. 
These  works  were  temporarily  under  the  charge  of  Maj.  Thomas  H. 
Handbury  during  my  absence  on  sick  leave  from  December  19, 1884,  to 
June  30, 1885. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 
Brig.  Oen.  John  Newton,  Major  o/Ungineen. 

Chief  of  Engineers^  U.  8,  A. 


J  J  I. 

IMPROVEMENT  OF  HARBOR  AT  CHICAGO,  ILLINOIS. 

The  project  of  improvement  now  in  course  of  execution  at  this  harbor 
was  adopted  in  1870,  and  modified  in  1878.  The  objects  sought  are, 
first,  the  formation  of  an  outer  harbor  adjoining  the  entrance  to  the 
Chicago  Biver,  and  designed,  also,  to  furnish  increased  commercial  facili- 
ties by  relieving  the  river  from  its  overcrowded  condition ;  second,  the 
creation  of  a  harbor  of  refuge  affording  a  good  anchorage  in  deep  water 
and  safe  access  to  the  outer  harbor  and  river. 

9047 
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BXTEBIOB  BBEAKWATEB. 

The  first  crib  for  this  work  was  sunk  in  position  in  July,  1881,  and  at 
the  end  of  the  fiscal  year  ending  June  30, 1884, 3,236  linear  feet  of  crib- 
work  had  been  sunk  in  position  aiid  tbe  superstructure  built  to  variooB 
heights  over  the  entire  structure.  For  a  space  of  2,336  leet  the  super- 
structure was  built  to  the  required  height:  over  500  feet,  to  a  height  of 
four  courses ;  over  200  feet,  to  a  height  of  three  courses,  and  over  the 
remainder,  to  a  height  of  two  courses.  During  the  past  year  the  follow- 
ing amount  of  work  was  accomplished: 

Seven  cribs,  each  100  feet  long,  were  completed  and  sunk  on  the  east- 
erly end  of  the  breakwater.  One  of  these  cribs  was  made  to  take  tbe 
place  of  Crib  No.  9,  destroyed  by  the  storm  of  0<^ber  4, 1881. 

Four  cribs  were  commenced  and  built  to  various  heights,  and  retained 
in  the  outer  harbor  ready  for  operation  the  following  season. 

The  superstructure  on  the  westerly  end  was  built  to  its  intended 
height,  thus  completing  that  portion  of  the  work. 

The  superstructure  was  built  over  six  ot&er  cribs  to  a  height  of  four 
courses  above  the  water.  Crib  39,  damaged  by  the  storm  of  November 
17,  1884,  was  repaired  aud  refitted  with  stone.  Extensive  repairs  were 
made  to  Crib  No.  6,  cut  down  to  a  depth  of  10  feet  below  the  water  on 
June  7, 1884,  by  steam-barge  Milwaukee,  and  other  repairs  were  made 
to  different  parts  of  the  work,  due  to  the  damage  caused  by  collisions 
of  vessels. 

In  addition  a  large  portion  of  the  work  was  refilled  with  stone  to 
make  up  the  loss  during  the  preceding  winter. 

Advertisements  inviting  proposals  for  about  2,167,000  feet  B.  M.  tim- 
ber for  breakwater  construction  were  published  November  8, 1884,  and 
opened  December  9,  1884,  and  contracts  awarded  as  follows : 

Chauucey  E.  Mitchell,  hemlock  timber  for  eight  cribs,  at  $10.44  per 
thousand  feet. 

Leatham  &  Smith,  pine  timber  for  eight  cribs,  at  $12.50  per  thousand 
feet. 

Five  thousand  six  hundred  and  sixty-six  and  ninety-two  hundredths 
cords  of  stone  were  purchased  under  an  agreement  with  the  Boden- 
schatz  Earnshaw  Stone  Company,  dated  August  1,  1884,  at  a  price  of 
$4.93  per  cord. 

Mr.  George  C.  Almy,  assistant  engineer,  was  in  local  charge  of  the 
exterior  breakwater. 

After  the  completion  of  the  westerly  section  of  the  breakwater  last 
season,  work  was  again  started  on  the  easterly  extension  which  bad 
been  interrupted  by  the  partial  destruction  by  storm  of  Crib  No.  9. 
Crib  34,  which  was  built  aud  sunk  upon  the  old  foundation  of  No.  9, 
difiered  from  the  other  cribs  in  construction  only  by  the  omission  of  the 
foundation  courses,  the  stone  filling  of  the  old  crib  being  used  as  the 
new  foundation.  Cnbs  33, 35, 36,37,  and  38  were  also  finished  and  sunk 
in  position.  These  cribs  were  built,  sunk,  and  filled  as  all  the  other 
cribs  of  the  work  had  been,  though  the  depth  of  water  was  somewhat 
greater  on  the  easterly  than  on  the  westerly  section. 

On  the  8th  of  October  a  violent  northeast  storm  prevailed,  and  all 
the  cribs  as  above,  except  No.  34,  were  more  or  less  settled,  aud  their 
.general  alignment  greatly  disarranged  by  the  careening  of  the  cribs  as 
they  settled.  The  stone  in  these  cribs,  which  before  the  storm  was 
level  with  their  tops,  had  settled  to  the  depth  of  several  feet.  With 
the  view  of  bringing  their  tops  above  the  water-surface,  work  was  con- 
tinued upon  the  settled  cribs  as  long  as  the  weather  would  permit,  but 
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at  the  close  of  the  season  they  were  more  or  less  under  water.  Orib  39 
was  snnk  afterwards,  and,  profiting  by  the  experience  of  the  other 
work,  several  additional  courses  were  added  to  this  crib  in  order  to 
bring  the  top  above  water  level  should  another  storm  occur. 

On  the  17th  of  November  a  northeast  gale  with  heavy  sea  occurred, 
and  upon  its  subsidence  it  was  found  that  this  crib  had  acted  like  the 
others,  in  settling  and  careening.  Under  these  gales  and  heavy  seas 
crib  No.  34,  which  had  been  sunk  upon  the  stone  foundation,  retained 
its  stability  and  correct  level.  The  action  of  these  cribs  under  a  severe 
storm  suggests  a  modification  in  the  construction  of  the  foundation  of 
the  remaining  cribs  for  the  work  with  a  view  of  obtaining  greater  sta- 
bility and  less  liability  to  damage  from  the  action  of  heavy  seas.  The 
subject  is  now  under  consideration,  and  as  no  work  will  be  done  this 
season  the  matter  will  be  fully  worked  up  and  laid  before  the  Depart- 
ment tor  further  action.  The  original  height  of  the  structure  above  the 
water-level  was  fixed  at  8  feet.  It  is  found,  however,  that  it  has  gradu- 
ally settled  about  2  feet,  and  therefore  the  work  will  require  two  addi- 
tional courses  throughout  its  entire  length. 

DBEDaiNO  IN  OUTEB  HABBOB. 

The  present  project  contemplates  dredging  the  outer  harbor  to  a  depth  ' 
of  16  feet,  the  westerly  limit  of  dredging  being  the  dock-line  established 
by  the  Board  of  Engineers  convened  by  S|>ecial  Order  168,  Chief  of 
Engineers,  August  3,  1871,  the  area  included  being  about  270  acres, 
the  original  depth  of  which  varied  from  10  to  19  feet.  The  remainder 
of  the  shelterecl  area  will  be  reserved  for  piers  and  slips,  and  comprises 
185  acres,  making  the  total  lake  area  inchided  within  the  limits  of  the 
outer  harbor  455  acres.  The  contract  with  the  Green  Bay  Dredge  and 
Pile  Driver  Company,  entered  into  June  21,  1883,  was  completed,  and 
another  contract  entered  into  September  15,  1884,  with  the  Ch  cago 
Dredging  and  Dock  Company,  for  dredging  21,000  cubic  yards,  in  accord- 
ance with  advertisements  inviting  proposals,  dated  July  26,  1884,  and 
opened  September  2,  1884.  The  price  per  cubic  yard  was  23J  cents. 
Work  was  commenced  at  once  and  the  contract  completed  October  7, 
1884.  The  amount  of  material  yet  to  be  removed  is  about  267,000  cubic 
yards. 

PBOPOST5D  APPLICATION   OF  FUNDS   AVAILABLE. 

The  amount  available  July  1,  1885,  after  deducting  outstanding  liabil- 
ities, was  $4,423.38,  and  will  be  reserved  for  the  care  of  public  property 
and  such  repairs  as  can  be  done  with  the  limited  means. 

ESTIMATE  FOB  THE  TEAB  ENDING  JUNE  30,   1887. 

For  the  purpose  of  continuing  the  work  on  the  exterior  breakwater 
and  dredging  in  the  outer  harbor  the  sum  of  $225,000  is  asked. 

Money  statement 

July  1,  1884,  amonnt  available $7,104  69 

AmonDt  appropriated  by  act  approved  Jnly  5,  1884 100, 000  00 

December  4, 1684,  received  on  accoant  of  judgment,  schooner  Two  Fannies  77  76 

107, 182  45 
Jnly  1,  1885,  amount  expended  dnring  fiscal  year,  exclusive  of 

outrtanding  liabilities  July  1,  1884 $79,127  07 

Jnly  1,  1885,  outaUnding  liabilities 23,632  00 

102, 759  07 

Jnly  1,  1865,  amount  available 4,423  38 

129  BNO 
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r  Amount  (estimated)  required  for  completion  of  existirig  project |284,( 

J  Amoant  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  225,  ( 
]  Submitted  in  coropliaiice  with  requirements  of  section  2  of  river  and 
I      harbor  acts  of  1866  and  1867. 


Abstract  ofpropotaU  received  and  opened  September  8,  1884,  for  drcftrjinj  Clncago  B 

Illinois, 


Names  of  bidden. 


6re«i  Bay  Dredge  and  PQe  Driver  Company 

Dodge&Petrie    

Fitz,  Simons  dc  Connell 

Chicsgo  Dredging  and  Dock  Company 

*  Contract  awarded. 


Bemar 


Lowest  hi 


Abstract  of  proposals  received  and  opened  December  9j  IS&iy  for  fttrnishing  2,167, (X 

B.  M,  timber  for  breakicafer  construction  at  Chicago^  III. 


Names  of  bidders. 


A.  S.  Packard  . . . . 
Leatham  Sl  Smith. 


Channcey  E.  Mitchell 

Bipley  &Son 

W.  E.  Hntchiunon 

Lyman  Sc  DePrinier 

George  Hannahs 

Petrie  Lumber  Company  .     . . . 
T.  R.  Lyon,  by  El^ah  H.  Hab- 

bard,  attorney 

Charles  B.  Cromby  &  Co 


Pine  tim- 
ber per 
1,000  feet 
B.  M. 


16  40 
16  76 
10  76 
14  95 

16  60 
14  95 


Hemlock 

timber  per 

1,000  feet 

B.  M. 


$10  60 

10  60 

•10  44 

11  45 

11  00 

12  75 

13  00 
10  74 


18  06 


Number  of 

cribs  bid 

for. 

Pine. 

Hem- 
lock. 

8 

8 

8 

8 

8 

8 

8 

8 

2 

8 

8 

4 

4 

5 

5 

8 

8 

8 

Bemarks. 


Omitted    to    sign    ind 
names. 

Proposal  not  dated. 


Failing  contractor. 
Guarantee  not  dated. 

InformaL 
Do. 


•Awarded. 


Abstract  of  contracts  for  Chicago  Harbor,  Illinois,  in  force  during  thefleoal  year  e\ 

June '30,  1885. 


Contractors. 

For— 

Date. 

Expires— 

Rem 

Green   Bay   Dredge   and    Pile- 

Driver  Company. 
Chicago    Dredging    and    Dock 

Company. 
Cbsnnoev  E.  Mlt^chell  r ,,.  t ..... . 

Dredging... 

....  do ....... 

Timber 

....  do . ...... 

June  21, 1888 

September  15, 1884 

December  28, 1884. 
January  2, 1885  . . . 

September  4,  1884 

Close  of  season  of 

navigation,  1684. 

September  1, 1885 

September  1, 1885 

Comp 
Dfl 

Leatham  ASmith 

COMMERCIAL  STATISTICS. 

Chicago  is  a  port  of  entry  in  the  collection  district  of  Chicago.    There  is  a 
bouse  on  the  shore  end  and  a  beacon-light  on  the  lake  end  of  the  north  pier, 
is  also  a  beacon-light  on  the  south  end  of  the  easterly  breakwater. 

Number  of  vessels  entered  during  the  fiscal  year 

Number  of  vessels  cleared  during  the  fiscal  year 

Total  tonnage  of  vessels  entered  and  cleared 6, 6' 

▲monnt  of  revenue  collected $4, 163,i 
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J  J  2. 

IMPROVEMENT  OF  HARBOR  AT  CALUMET.  ILLINOIS. 

he  object  of  this  improvement  is  to  provide  a  safe  and  reliable  en- 
ice  to  the  Calumet  Eiver  and  part  of  South  Chicago.  It  is  pro- 
3d  to  accomplish  this  by  the  construction  of  two  parallel  piers  300 

apart,  projecting  from  the  shore  to  deep  water  in  the  lake,  and  by 
Iging  the  channel- way  between  them  to  a  depth  sufBcieut  to  accom- 
late  the  largest  class  of  vessels  seeking  the  port.  This  work  was 
imenced  in  1870,  and  at  the  close  of  the  fiscal  year  ending  June  30, 
>,  3,640  linear  feet  of  the  north  pier  and  1,720  feet  of  the  south  pier 

been  completed,  making  a  total  length  of  pier-work  of  5,360  feet. 

total  amount  of  materi^  dredged  from  the  harbor  from  the  begin- 
y  of  operations  in  1870  to  the  present  time  is  384,376  cubic  yards, 
rertisements  inviting  proposals  for  extending  the  south  pier  200 
ar  feet  were  published  July  24, 1884,  and  opened  August  30, 1884, 

the  contract  was  awarded  to  the  Calumet  aud  Chicago  Canal  and 
tk  Company.  Work  was  commenced  about  September  30, 1884,  and 
pleted  November  25, 1884. 

he  old  plank  revetment  built  at  the  inception  of  the  work  was 
id  to  be  in  bad  condition.  The  work  of  repair  thereon  was  com- 
iced  Id  August  and  finished  in  September,  during  which  period  a 
fth  of  748  feet  was  put  in  thorough  order. 

CONDITION  OP  THE  WORK  JUNE  30,   1885. 

7ith  the  exception  of  the  oldest  portion  of  the  work,  built  some 
Ive  or  fourteen  years  ago,  the  piers  are  in  fair  condition, 
he  slag  from  the  North  Chicago  Rolliug  Mills  still  continues  to  be 
iped  along  the  shore  in  the  immediate  vicinity  of  the  north  pier, 
shore  line  has  advanced  a  further  distance  of  72  feet  during  the 
fc  year,  due  almost  entirely,  it  is  believed,  to  this  cause.  A  report 
n  the  advance  of  the  shore  from  the  commencement  of  the  work  to 
end  of  the  last  fiscal  year  was  transmitted  to  Congress  and  printed 
louse  Ex.  Doc.  No.  36,  Forty-eighth  Congress,  second  session,  but  no 
on  was  taken  thereon.  The  continuation  of  the  filling  up  of  the  lake 
he  immediate  vicinity  of  our  work  cannot  help  but  cause  a  shoaling 
it  the  end  of  the  pier,  and  will  call  for  a  further  extension  of  the 
k  to  maintain  the  depth  of  16  feet  demanded  at  the  entrance  of  the 
t)or. 

mount  available  July  1,  1885,  is  $1,225.59,  and  will  be  used  in  the 
^rvation  of  the  work  and  in  taking  care  of  public  property. 

ESTIMATE  OF  FUNDS  FOR  YEAR  ENDING  JUNE  30,  1887. 

;  is  intended  to  extend  the  south  pier  a  further  distance  of  300  feet,  to 

lir  a  portion  of  the  old  plank  revetment,  and  to  refill  a  portion  of 

-work  with  stone. 

hese  operations  will  complete  the  present  project,  the  estimate  for 

ch  is  $21,400. 

he  dredging  previously  estimated  for  will  not  be  required  until  the 

•extension  as  above  provided  for  is  carried  out  and  the  effects  of 

work  in  cutting  off  the  drift  of  sand  into  the  harbor  is  ascertained. 

unt  appropriated  from  comiueDcemeDt  of  work  to  June  30,  1885 $382, 000  00 

unt  expended  to  June  30, 1885 380.774  41 
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The  only  contract  in  force  during  the  fiscal  year  ending  June  30, 1885, 
was  that  of  the  Calumet  and  Chicago  Canal  and  Dock  Company,  for  ex- 
tending the  south  pier  200  feet,  which  was  completed  November  25, 1884. 

Money  statement 

July  1,  1884,  amouut  syailable $-245  61 

Amount  appropriated  by  act  approved  July  5, 1884 20, 000  00 

20,245  61 
Jnly  1|  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 19,020  02 

July  1,  1885,  amount  available 1,225  59 

{Amount  (estimated)  required  for  completion  of  existing  project 21, 400  00 
Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30,1687    21,400  QO 
Submitted  in  compliance  with  requirements  or  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

The  harbor  of  Calumet  is  at  South  Chicago,  in  the  collection  district  of  Chicago. 
There  is  a  light-house  and  a  keeper's  dwelling  on  the  reservation,  near  the  shore  end 
of  the  north  pier.  A  beacon  light  is  maintained  at  the  extremity  of  that  pier  to  mark 
the  entrance  to  the  harbor. 

Number  of  vessels  entered  during  the  fiscal  year 316 

Number  of  vessels  cleared  during  the  fiscal  year 319 

Total  tonnage  of  vessels  entered  and  cleared 311,385 


JJ3. 

IMPROVEMENT  OF  ILLINOIS  RIVER.  ILLINOIS. 

The  project  now  in  course  of  execution  for  the  improvement  of  thi& 
river  contemplates  the  construction  of  a  lock  and  dam  at  each  of  tb-^ 
sites  selected,  viz,  La  Grange  and  Kampsville,  and  the  dredging  i>^ 
the  channel  from  the  State  lock  at  Copperas  Creek  to  the  mouth  of  tlm^ 
river. 

PROGRESS  DURING   THE  YEAR. 


As  the  funds  available  at  the  commencement  of  the  fiscal  year 
the  improvement  of  the  river  would  not  admit  of  operations  being  car- 
ried on  at  both  lock  sites,  the  working  force,  with  the  necessary  plant, 
was  concentrated  at  the  La  Grange  Loak.    Mr.  E.  A.  Brown,  assistant 
engineer,  was  in  charge  of  the  local  improvements.    Work  was  com- 
menced early  in  July  in  pumping  and  clearing  out  the  coffer-dam  pre- 
paratory to  resuming  stone-setting  on  the  lock-walls.    This  latter  work 
was  commenced  July  23  and  continued  to  December,  when  cold  weatber 
put  an  end  to  operations  for  the  season.    The  work  was  delayed  and 
interfered  with  at  times  owing  to  the  non-delivery  of  certain  necessary 
stone  that  the  contractors  should  have  had  upon  the  ground.    We  were 
occasionally  obliged  to  borrow  stone  from  one  wall  to  advance  the  work 
upon  the  other.    The  work  upon  the  foundation  of  the  east  dam  abut- 
ment was  commenced  in  August  and  finished  the  following  month. 
The  stone-work  was  then  commenced  and  the  entire  abutment  com- 
pleted in  November. 
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The  followia^  is  a  sammary  of  the  work  executed  and  the  amoant  of 
material  ased  daring  the  season : 

Cabio  yards. 

Cot  stone,  dressed  face 2,080.08 

Cnt  stone,  quarry  face 1,413.90 

Sqnared  stooe ! 4,069.10 

Racking  stone 4,069.10 

Special  stone 824.98 

Ewtdam  abutment 299.00 

The  average  cost  of  the  stone-setting  per  cubic  yard, including  sand, 
oemeDt,  and  labor,  was  $2.02. 

In  addition  to  the  above  work  several  cribs  of  the  dam  foundation 
were  finished  inside  the  coflfer-dam.  While  this  work  was  going  on  upon 
the  lock -walls,  the  plant  was  overhauled  and  put  in  condition  for  future 
operations. 

All  the  stone  necessary  for  the  completion  of  the  lock-walls  will  be 
npoD  the  ground  at  the  end  of  the  present  month. 

Kampsville  Lock. — No  work  was  done  at  this  point.  A  contract  was 
entered  into  November  8,  1884,  with  Messrs.  Sanger  &  Moody,  ot 
Joliet,  111.,  for  furnishing — 

Cnbio  yarda. 

Cot  stone,  dressed  face 432 

Cut  stone,  quarry  face 365 

Special  stone 265 

PROPOSED  APPLICATION  OF  FUNDS  AVAILABLE. 

The  amount  available  June  30, 1885,  exclusive  of  outstanding  liabili- 
ties was  t$18,592.74.  This  will  be  applie<l  to  finishing  the  lock-walls  at 
^Gratige  and  the  care  and  preservation  of  the  plant  and  work. 

ESTIMATE  FOR  THE  YEAR  ENDING  JUNE  30,  1887. 

In  the  original  project  for  the  improvement  of  the  Illinois  River  by 
l<>cks  and  dams  it  was  especially  recommeuded  that  the  appropriations 
skould  be  sufficiently  ample  to  keep  a  full  working  force  employed 
throughout  the  working  season,  Jis  in  that  manner  only  could  steady 
progress  be  made  in  the  work  of  construction,  and  the  funds  could  be 
applied  thereto  instead  of  taking  a  considerable  portion  thereof  to  guard 
Against  the  damage  to  which  unfinished  works  are  subjected  during  the 
P^od  of  suspension,  as  well  as  using  more  than  would  otherwise  be 
deeded  for  the  repair  and  preservation  of  the  plant  and  material.  It 
^^8  expected  that  am))le  funds  would  be  provided  to  carry  on  the  work 
Jtboth  lock-sites.  Unfortunately  this  has  not  been  done,  and  the  best  in- 
terests of  the  work  are  snfferiug  thereby.  The  Kampsville  lock  founda- 
tion has  been  finished  now  nearly  two  seasons,  and  no  additional  work 
J^asbeen  done  at  that  place  since.  The  coflfer-dam  has  been  flooded  and 
^eft  to  itself.  To  again  prepare  for  a  resumption  of  work  will  only  be 
*t  considerable  additional  expense,  which  otherwise  could  have  been 
*.^oi(led  by  timely  appropriation.  In  like  manner  we  have  been  at  con- 
^'^Jemble  expense  in  protecting  from  injury  the  lock-walls,  temporary 
^ork,  plant,  and  material  at  La  Grange,  during  the  long  suspension  of 
l^perations,  and  these  expenses  will  necessarily  increase  as  this  period 
lengthens. 

Prom  the  experience  gained  during  the  progress  of  the  work  I  have 
fOQod  it  advisable  to  make  certain  necessary  additions  to  the  locks  at 
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both  places  for  the  better  security  and  preservation  of  the  work.  The 
works  are  located  at  points  inaccessible  to  ordinary  travel,  and  the  labor 
and  material  have  to  be  taken  to  the  localities  -at  additional  expense. 

For  these  various  reasons  I  have  revised  the  estimates  for  the  com- 
pletion of  the  project,  as  follows :  • 

To  complete  La  Grange  Lock $50,000 

To  complete  Kampsyille  Lock 290,000 

To  build  Kampsville  Dam 78,000 

To  build  La  Grange  Dam 52,000 

To  which  amount  should  be  added  the  estimated  cost  of  dredging  and  wing- 
dams  270,000 

Total 740,000 

Deduct  ayailable  fund s  and  material  con  tracted  for 40, 000 

Balance  required  to  complete  project 700, 000 

Money  statement. 

July  1,  1884,  amount  available $6,135  14 

Amount  appropriated  by  act  approved  July  5, 1884 100, 000  00 

106, 135  14 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $63,992  64 

July  1,  1885,  outstanding  liabilities 23,549  76 

87,542  40 

July  1,  1885,  amount  available 18,592  74 

{Amount  (estimated)  required  for  completion  of  existing  project 700, 000  00 
Amount  that  can  be  profitably  expended  infiscal  year  ending  June  30, 1887  :)50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahatraot  of  contracts  for  Illinois  Biver  in  force  during  the  fiscal  year  ending  June  30, 1885. 


ContnotoTS. 

For- 

Date. 

Expiree. 

Bemarks. 

Sanger  &  Moody 

Do. 

Stone 

— do 

Anfrn8t29,  1883... 
November  8,  1884. 

An^astl.  1885.. 
June  80,  1885  . . . 

Extended  to  October  1, 188S. 

COMMERCIAL  STATISTICS. 

Illinois  River  is  in  the  customs  district  of  New  Orleans. 

Tona 

Freight  shipped  from  Saint  Louis,  Mo.,  via  Illinois  River 3, 710 

Freight  received  at  Saint  Louis,  Mo.,  via  Illinois  River 110, 956 

Number. 

Boats  arrived  at  Saint  Louis,  Mo.,  from  the  Illinois  River 170 

Boats  departed  from  Saint  Louis,  Mo.,  for  the  Illinois  River 189 

The  amount  of  commerce  in  the  statement  affords  no  adequate  measure  of  the  im- 
portance of  the  improvement.  The  State  has  constructed  two  locks  and  dams,  situated 
respectively  at  Copperas  Creek  and  HtMiry.  This  work,  supplemented  by  the  enlarge- 
ment of  the  Illinois  and  Michigan  Canal,  as  now  proposed,  will  afford  a  reliable  aud 
commodious  water  communication  from  the  lake  to  the  Mississippi  River. 
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received  and  shipped  via  Illinois  and  Michigan  Canal  at  Chicago,  Illinois. 
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4,390 

15, 238, 970 

1,040 
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JJ4. 

IMPROVEMENT  OF  CALUMET  RIVER,  ILLINOIS. 

n  of  $50,000  was  appropriated  by  the  river  and  harbor  act  ap- 
ily  5, 1884,  for  the  improvement  of  this  river,  with  the  foUow- 
sion  inserted : 

»art  of  said  sum  shall  be  expended  antil  the  right  of  way  shall  hdve  been 
>  the  Uuited  fltates,  free  from  expense,  and  the  Unite<l  States  shall  be  fully 
m  all  liability  for  damages  to  adjacent  property-ow nerd  to  the  satisfaction 
Jtary  of  War. 

present  time  releases  have  been  obtained  from  the  property- 
1  the  lower  section  of  the  river  as  high  np  as  One  Hundred  and 
et.  As  yet  but  few  property-owners  above  that  point  have  sig- 
ir  assent  to  the  proposition.  No  work  will  be  done  until  idl 
ed  the  necessary  releases  to  the  satisfaction  of  the  Secretary 
Should  this  be  done  in  season  an  additional  appropriation  of 
will  be  needed  to  purchase  a  plant  and  carry  on  the  work,  as 
ided  by  the  Board  of  Engineer  Officers. 

Money  statement 

propriated  hy  act  approved  Jnly  5, 1884 $50,  000  00 

>,  amount  available 1 50, 000  00 

'estimated)  required  for  completion  of  existing  project 175,000  00 

bat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1687  100,000  00 
d  in  compliance  with  requiremeuts  of  section  S  of  river  and 
acts  of  186(5  and  1867. 


* 
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JJ5. 

SURVEYS  FOR  THE  HENNEPIN  CANAL  AND  THE  ENLARGEMENT  OF  THE 

ILLINOIS  AND  MICHIGAN  CANAL. 

Some  uecessary  work  was  done  upon  the  maps  of  the  snrvey,  which 
were  anfinished  at  the  time  the  reports  were  rendered* 

Money  statement, 

July  1,  1884,  amount  available $9,010  92 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  I,  1884 739  41 

July  1,  1885,  amount  available 8,27151 


J  J  6. 

preliminary  examination  of  wolf  lake,  indiana. 

United  States  Engineer  Office, 

Gkicdgo^  III.^  August  30,  1884 

General  :  I  have  the  honor  to  present  the  following  report  upon  the 
preliminary  examination  of  Wolf  Lake,  Indiana,  required  by  the  act  of 
Congress  approved  July  5, 1884.  As  the  improvement  of  this  lake  in 
itself  would  be  of  no  importance  except  a  connection  be  made  with  Lake 
Michigan,  it  is  presumed  that  those  interested  in  the  matter  intended 
to  include  in  the  proposed  survey  the  short  branch  known  as  Wolf 
Eiver,  and  through  which  an  outlet  could  be  made  into  Lake  Michigan, 
as  shown  on  the  inclosed  tracing. 

The  question  of  the  improvement  of  Wolf  Lake,  the  connection  with 
Lake  Michigan,  and  the  formation  of  a  harbor  of  refuge  outside,  has 
been  the  subject  of  investigation  at  various  times,  and  full  reports 
thereon  have  been  rendered  the  Department.  Colonel  Houston  exam- 
ined the  matter  and  reported  upon  it  in  November,  187.^.  Major  Gil- 
lespie made  a  detailed  survey  of  the  lake  and  its  surroundings  in  1874; 
the  report  thereon  will  be  found  in  the  Eeport  of  the  Chief  of  Engineers 
for  that  year,  page  241.  Major  Lydecker  reported  upon  the  '•  resurvey 
of  outlet  to  Wolf  Lake"  in  1880.  (See  Chief  of  Engineers'  Export  for 
1880,  page  1999.) 

Major  Gillespie,  after  describing  the  locality  and  giving  the  details 
of  the  survey,  states : 

As  far  afl  relates  to  harbor  facilities  for  the  commerce  and  trade  of  the  country  bor- 
dering on  the  southern  end  of  Lake  Michi|;an,  the  harbor  at  Michigan  City,  the  veiy 
fine  harbor  at  Calumet,  and  the  harhor  at  Chicago  meet  every  present  demand.    The 

Srivate  parties  owning  land  bordering  on  the  lakes  mentioned  above  propose  the 
eepening  of  Wolf  River  and  the  making  of  a  cut  through  the  beach  at  its  outlet  to 
Lake  Michigan  for  the  purpose  of  developing  their  lands  and  making  them  available 
for  manufacturing  and  industrial  purposes.  An  easy  communicatiou  with  Lake  Mich- 
igan through  Wolf  River,  with  piers  at  its  outlet,  forming  a  safe  and  commodiona 
harbor,  witli  not  less  than  14  feet  of  water,  is  the  object  sought  in  their  request  for 
Qovernment  aid,  and  in  their  memorial  it  is  expressly  stipulated  that  the  aid  of  the 
Government  is  only  asked  in  the  work  extending  from  the  water-line  of  the  lake  into 
Lake  Michigan,  and  that  the  private  parties  and  associates  will  themselves  complete 
and  entirely  execute  all  work  south  of  the  water-line  of  Lake  Michigan. 

As  the  exceedingly  fine  harbor  at  Calumet,  made  within  the  last  four  years  at  a 
cost  to  the  Government  of  a  little  over  $200,000,  is  only  3  miles  to  the  westward  of 
the  proposed  improvement  at  the  mouth  of  Wolf  River,  and  as  the  lands  on  Wolf 
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Lake  can  be  made  accessible  at  no  ^reat  expense  by  way  of  Calumet  Harbor,  Calumet 
River,  and  the  several  lake  connections,  it  is  -questionable  if  the  Government  can  be 
called  npou  with  propriety  to  expend  anything  at  present  npon  this  new  work. 

Major  Lydecker  reports: 

The  site  for  the  contemplated  work  is  between  Michigan  City  and  Calumet  harbors, 
being  32  miles  west  of  the  former  and  2^  miles  southeast  of  the  latter.  A  harbor  of 
refuge  is  not  needed  there.  No  factories  or  other  industrial  establishments  had  been 
erected,  and  there  is  no  local  commerce ;  no  opportunity  for  any  in  the  present  con- 
dition of  affairs.  The  interests  centered  there  can  hardly  be  regarded  in  any  other 
light  than  as  speculative  at  this  writing,  or,  as  stated  by  Colonel  Houston  in  1873, 
"  its  value  will  depend  on  developments  of  the  future."  It  may  be  stated,  however, 
that  this  is  a  fair  site  for  a  harbor;  a  capacious  interior  basin  can  easily  be  made, 
and  at  comparatively  small  expeuse,  by  dredging  the  several  interconnecting  lakes 
in  the  vicinity.  It  is  probable  that  advantage  will  be  taken  of  this  condition  of 
affairs  in  due  time,  and  that  the  expectations  of  those  owning  the  property  or  other- 
wise interested  will  be  realized.  The  necessity  for  dredging  a  channel  to  deep  water 
in  the  lake  and  constructing  protecting  piers  might  then  become  evident. 

I  have  examiDed  the  locality,  and  find  no  reason  to  differ  from  the 
opinions  of  the  officers  above  quoted.  The  situation  remains  the  same 
as  at  the  date  of  the  last  report,  with  the  possible  exception  that  two 
large  icehouses  have  been  erected  upon  the  borders  of  the  lake,  ^o 
other  industrial  pursuits  have  been  entered  into. 

I  do  not,  therefore,  regard  the  locality  as  one  worthy  of  improvement 
by  the  Government  at  the  present  time. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 


Major  of  Engineers. 


Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


J  J    7. 

PRELIMINARY   EXAMINATION  FOR   SHIP-CANAL   FROM  CALUMET   RIVEB 

to  lake  calumet,  illinois. 

United  States  Engineer  Office, 

Chicago^  III.,  September  10,  1884. 

General  :  I  have  the  honor  to  present  the  following  preliminary  re- 
port upon  the  proposed  ship-canal  from  Calumet  River  to  Calumet  Lake, 
Illinois,  as  provided  for  in  the  river  and  harbor  act  of  July  5,  1884. 

As  shown  on  the  inclosed  tracing,  it  is  proposed  to  start  the  canal  at 
Gummings,  on  the  Calumet  River,  and  carry  it  a  distance  of  about  7,000 
feet  to  Lake  Calumet,  directly  opposite  the  town  of  Pullman. 

As  near  as  can  be  ascertained,  the  idea  of  digging  a  canal  or  ditch 
at  the  site  indicated  was  first  projected  in  the  fall  of  1874.  It  was 
claimed  that  a  channel  of  some  dimensions  was  needed  for  sanitary  pur- 
poses, and  for  the  purpose  of  preventing  the  overflow  of  the  surround- 
ing country.  The  site  was  selected  as  being  through  land  that  was  not, 
at  that  time,  subdivided,  and  clear  titles  thereto  could  be  obtained  with- 
out difficulty. 

No  work  was  done,  however,  but  the  land  was  put  on  record  "  as  re- 
served for  a  ship-canal." 
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On  the  16th  of  April,  1880,  an  ordinance  was  passed  by  the  board  of 
trustees  of  Hyde  Park — 

To  dredge  a  ditch  from  Brown's  Mill  (now  called  Cumniings)  Slip  to  Lake  Calnmet 
on  a  line  4'id  feet  north  of  and  parallel  with  One  hnndred  and  tenth  street,  the  bot- 
tom of  said  ditch  to  be  25  feet  wide,  with  a  uniform  depth  of  9  feet  below  the  co'ping 
of  Brown's  Dock,  the  sides  to  slope  at  an  inclination  of  2  feet  horizontally  to  1  foot 
vertically. 

In  pnrsaance  of  this  ordinance,  assessments  were  made  and  put  in 
the  hands  of  collectors,  the  list  being  known  as  "Assessment  No.  97  of 
Hyde  Park."    This  ordinance  was  repealed  in  the  summer  of  1883. 

The  ditch,  formerly  proposed  for  drainage  purposes,  has  now  grown 
to  the  dimensions  of  a  ship-canal.  Major  Lydecker,  in  his  report  of 
January  7,  1882,  upon  "the  survey  of  the  Calumet  River,  from  South 
Chicago  to  the  village  of  Pullman,  on  Lake  Calumet,"  in  addition  to  fol- 
lowing the  main  river  to  the  forks  near  Lake  Calumet,  and  thence  to 
Pullman,  estimated  also  upon  the  shorter  course  by  way  of  the  canal  as 
above  proposed.    He  states : 

The  efltimated  amount  of  dredging  for  a  channel  100  feet  wide,  with  a  low-water 
depth  of  15  feet,  from  Calumet  Harbor  to  the  entrance  to  Lake  Calnmet,  is,  in  ronod 
numbers,  725,000  cubic,  yards;  thence  through  the  lake  to  the  village  of  Pnllniui, 
525,o00  cnbic  yards.  Total,  1,250,000  cubic  yards.  A  shorter  and  more  direct  lineto 
Pullman  would  be  to  leave  the  river  at  Brown's  Mill  (Iroodale),  and  make  a  direct 
cut  in  continuation  of  the  slip  indicated  on  the  maps  that  are  transmitted  herewith. 
The  total  excavation  by  this  route  will  be  850,000  cubic  yards,  of  which,  however, 
only  250,000  cubic  yards  will  be  in  the  river.  The  distance  to  Pullman  l)y  thefirM 
ront«  is  9^  miles;  by  the  latter,  5|  miles. 

But  the  operations  by  the  Government  sfaonld  be  confined  to  the  river  in  a  way  to 
benefit  all  interests,  and  not  only  a  single  enterprise;  access  by  the  river  to  property 
adjoining  Hyde  and  Wolf  lakes,  as  well  as  to  Calumet,  is  needed,  and  it  seems  quite 
clear  that  our  operations  should  have  in  view  the  construction  of  a  main  trunk  line, 
from  which  special  channels  m^y  be  made  in  any  direction  by  the  parties  interested 
in  developing  each  particular  locality. 

Congress,  by  the  act  of  July  5,  1884,  appropriated  $50,000  for  the 
improvement  of  the  Calnmet  Eiver,  from  the  harbor  to  the  forks  near 
Lake  Calumet,  and  there  is  a  possibility  that  the  work  will  hereafter  be 
continued  as  far  as  Hammond. 

This  will  give  the  adjacent  property-owners  a  good  channel  through 
which  they  can  gain  an  outlet  to  the  lake ;  any  work  beyond  this  should 
be  done  by  those  interested  and  not  by  the  Government. 

The  proposed  enterprise  connects  the  Calumet  Kiver,  which  will  hare 
a  channel  depth  of  16  feet,  with  Lake  Calumet,  in  which  the  water  in 
the  deepest  part  is  not  over  6  feet. 

To  be  utilized  in  any  manner  suitable  for  lake  vessels,  Calumet  Lake 
must  also  be  dredged  to  a  depth  of  16  feet;  this  is  not  proposed  in  the 
bill,  but  no  doubt  the  Government  would  be  called  upon  to  carry  it  out 

The  proposed  work  amounts,  really,  in  fact,  to  the  extension  of 
Brown's  Slip  through  the  country  to  Lake  Calumet. 

While  the  Calumet  region  is  fast  developing  into  a  manufacturing 
and  industrial  district,  and  many  new  enterprises  are  calculated  to  be 
entered  into  at  an  early  date,  I  cannot  see  that  the  commercial  value  of 
the  proposed  canal  at  the  present  time  puts  it  upon  a  basis  sufficient 
to  warrant  its  being  deemed  worthy  of  improvement  by  the  Govern- 
ment. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Benyaurd, 

Major  of  Engineers. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


APPENDIX   J  J ^REPORT   OP   MAJOR   BENTAURD. 


2059 


JJ8. 

IMINAKY  EXAMINATION  OF  CALUMET  RIVER,  ILLINOIS.  FROM  A 
NT  HALF  A  MILE  EAST  OF  HAMMOND  TO  THE  FORKS  OF  THE 
ER. 

United  States  Engineer  Office, 

Chicago,  III.,  September  10, 1884. 

NERAL :  I  have  the  honor  to  present  the  following  report  upon  the 
uinary  examination  of  "  the  Calumet  River  from  half  a  mile  east 
immond,  Ind.,  to  the  forks  of  the  river,"  as  provided  for  in  the 
and  harbor  act  approved  July  5,  1884. 

3  stretch  of  river  above  referred  to  is  a  part  of  the  Grand  Calumet, 
1  was  examined  and  reported  upon  by  me  in  September,  1882,  in  ac- 
nce  with  the  provisions  of  the  river  and  harbor  act  of  Angust  2  of 
j^ear.  In  that  report  I  stated  that  while  I  did  not  consider  the  im- 
iment  of  both  branches  an  urgent  public  necessity  I  did  consider 
pper  river,  within  certain  limits,  worthy  of  improvement,  taken 
jsideration  with  the  improvement  of  the  lower  river  and  harbor 
en  contemplated.  Since  the  date  of  that  report  a  Board  of  Eugi- 
officers  has  reported  favorably  upon  the  improvement  of  the  Cal- 

as  high  up  as  the  forks  near  Lake  Calumet,  and  Congress  has 
)  an  appropriation  of  #50,000  with  which  to  commence  work. 
B  present  survey  ordered  contemplates  a  further  extension  of  this 
to  the  town  of  Hammond,  a  distance  of  about  4  miles.  Taking 
consideration  the  constantly  increasing  importance  of  the  Calumet 
ti  as  a  manufacturing  and  shipping  point,  and  the  impetus  that 
>e  given  to  the  different  interests  commercially  by  the  improve- 
i  now  in  contemplation,  I  deem  the  river  worthy  of  improvement 
)  point  indicated  near  Hammond.  The  estimated  cost  of  the  sur- 
including  office  work,  preparation  of  maps,  &c.,  is  $500. 

Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Bbnyaurd, 

Major  of  Engineers. 
g.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  8.  A. 


ey  of  calumet  river,  illinois,  from  a  point  half  a  mile 
east  of  hammond  to  the  forks  of  the  riyer. 

United  States  Engineer  Office, 

Chicago,  III.,  March  27,  1885. 

NERAL :  To  comply  with  your  letter  of  November  21,  1884, 1  have 
onor  to  submit  the  following  project,  with  estimate  of  the  cost,  of 
>vement  proper  to  be  made  in  the  case  of  the '*  Calumet  River, 
a  point  half  a  mile  east  of  Hammond  to  the  forks  of  the  river.'^ 
8  project,  which  is  called  for  by  the  river  and  harbor  act  of  July 
4,  is  an  extension  of  one  already  submitted  by  the  Board  of  En- 
ps  authorized  by  the  river  and  harbor  act  of  August  2,  1882. 
eport  of  this  Board  may  be  found  in  that  of  the  Chief  of  Engi- 
for  1883,  page  1748.  To  commence  the  improvemeut  recjommended 
is  Board,  Congress,  in  the  river  and  harbor  act  of  July  5,  1884, 
•priated  tlie  sum  of  $50,000,  "provided,  however,  that  no  part  of 
urn  shall  be  expended  until  the  right  of  way  shall  have  been  con- 
[  to  the  United  States,  free  from  expense,  and  the  United  States 
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shall  be  fully  released  from  all  liability  for  damages  to  adjacent  prop- 
erty owners,  to  the  satisfaction  of  the  Secretary  of  War." 

The  recommendations  of  the  Board  contemplate  that  the  channel  to 
be  improved  and  controlled  by  the  Government  be  in  general  200  feet 
in  width,  and  that  the  boundaries  of  the  channel  be  established  as  a 
dock  line  to  limit  any  construction  by  private  parties  or  corporations. 
The  depth  to  be  attained  over  the  200  feet  width  is  at  least  16  feet 
These  recommendations  cover  that  portion  of  theCalumet  River  between 
Lake  Michigan  and  the  forks  of  the  river  near  Lake  Calumet,  a  distance 
of  6^  miles.  The  project  now  under  consideration  extends  5  miles 
farther,  to  a  point  one-half  mile  east  of  Hammond,  making  the  total 
distance  from  Lake  Michigan  11^  miles.  About  If  miles  above  the 
outlet  of  Lake  Calumet  the  Little  Calumet  joins  Calumet  River.  It  is 
said  that  at  one  time  the  Little  Calumet,  instead  of  flowing  as  it  now 
docs  from  thin  point  west,  flowed  east  and  emptied  into  Lake  Michigan 
about  15  miles  beyond  Hammond.  All  indications  point  to  this  as  being 
correct.  The  old  mouth  is  now  permanently  banked  up  with  sand,  and 
the  distance  back  to  the  junction  is  but  a  long,  narrow  lake,  with  low, 
marshy  borders.  In  fact  throughout  its  whole  reach  the  Calumet  River 
lies  in  a  marsh.  Occasionally  there  are  spots  higher  than  others  which 
are  the  nuclei  around  which  are  rapidly  being  developed  those  interests 
and  industries  which  call  for  the  improvement  of  the  river.  Throuffh- 
out  the  reach  under  consideration  the  river  will  average  perhaps  a  little 
more  than  100  feet  in  width,  and  vessels  drawing  7  feet  can  pass  up  as 
far  as  Hammond.  The  average  midcbannel  depth  is  about  9  feet.  In 
that  portion  above  the  mouth  of  Little  Calumet  the  bottom  is  composed 
of  mud  resting  upon  sand,  which  in  its  turn  overlies  the  clay  stratum. 
Below  this  junction  the  current  is  sufficient  to  carry  the  mud  away. 
Ko  special  borings  have  been  made,  but  dredging  in  different  localities 
indicate  that  clay  may  be  found  at  an  average  depth  of  about  10  feet 
below  the  water  surface. 

From  the  mouth  of  the  Calumet  River  to  the  old  mouth  of  Little 
Calumet  the  distance  is  about  20  miles.  At  a  very  moderate  expense 
this  can  be  made  into  a  wide  and  deep  canal  that  will  furnish  easy  com- 
munication with  Lake  Michigan  from  the  various  slips  and  docks  along 
its  border  that  the  necessities  of  commerce  may  from  time  to  time  cause 
to  be  made,  and  so  with  all  the  dockage  that  may  be  made  along  the 
borders  of  Calumet,  Wolf,  and  George  lakes. 

There  are  twelve  main  lines  of  railroads  running  east  and  south  from 
Chicago,  all  located  in  the  vicinity  of  Calumet  River.  A  large  amount 
of  the  commerce  transported  ov^er  these  is  transshipped  at  Chicago  either 
to  or  from  vessels  plying  upon  Lake  Michigan.  At  the  Chicago  River 
where  this  change  is  effected  the  necessities  of  the  traffic  are  fiist  out- 
growing the  accommodations  which  that  stream  affords.  That  the  ad- 
vantages offered  by  the  region  of  the  Calumet  River  for  transshipment 
of  the  lake  commerce  will  soon  be  utilized  is  evident  from  the  fact  that 
a  large  amount  of  capital  is  being  invested  in  this  locality  looking  to 
this  end.  There  is  no  doubt  but  in  the  course  of  a  very  few  years  the 
importance  of  this  river  as  a  point  for  transshipment  will  be  equal  to  that 
of  Chicago  River.  The  benefit  to  be  derived  from  the  improvement  that 
it  is  proposed  the  Government  shall  effect  will  be  of  that  general  char- 
acter which  results  from  an  increase  in  the  facilities  for  handling  the 
<5onimerce  of  the  country.  Locally  it  will  increase  the  value  of  property 
and  thus  add  to  the  general  revenues. 

In  preparing  the  project  for  the  improvement  of  that  part  of  the  river 
between  the  fork  at  the  outlet  of  Lake  Calumet  and  a  point  one-half  mile 
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of  Hammond,  I  have  simply  extended  over  this  reach  the  project 
^y  approved  for  that  portion  of  the  river  below.  This  project  con- 
ilates  wideuing  the  river  to  200  feet,  and  deepening  it  by  dredging 
'  feet.  The  earth  thas  dredged  should  be  deposited  upon  the  ad- 
ig  lands. 

e  excavation  that  will  be  required  to  accomplish  this,  throughout 
»  miles  under  consideration,  will  be  approzimately  2,500,000  cubic 
B.  To  make  the  channel  but  100  feet  wide  and  16  feet  deep  for  the 
I  distance  1,000,000  cubic  yards  will  be  required, 
e  figure  at  which  this  work  could  be  contracted  for,  judging  from 
ates  now  prevalent  in  this  locality,  would  not  be  less  than  15  cents 
lubic  yard,  which  would  make  the  cost  of  excavating  2,500,000  cubic 
8  $375,000. 

ould  it  be  decided,  as  is  recommended  by  the  Board  of  Engineers 
submitted  the  project  for  the  improvement  of  the  lower  part  of  the 
,  that  the  Government  purchase  its  own  machinery  and  do  the 
.  by  hired  labor,  the  estimate  would  be  about  as  follows : 

urchase  of  dredging  outfit : .  |75, 000 

rating  2,500,000  cubic  yards,  at  5  cents 125,000 

Total 200,000 

lis  estimate  is  contingent  upon  the  fact  that  sufficient  funds  are 
opriated  at  the  outset  for  the  purchase  of  tbe  necessary  plant  and 
)erformance  of  one  season's  work,  which  should  be  $100,000. 
would  probably  be  for  the  best  interest  of  navigation  to  first  make 
hanuel  100  feet  wide  throughout  the  whole  distance,  afterward  ex- 
ing  it  to  200.  After  the  plant  is  provided  this  would  require  $50,000 
probably  two  seasons'  work  with  one  machine, 
would  not  be  necessary  to  do  any  work  upon  this  reach  of  the  river 
that  upon  the  lower  was  well  advanced  towards  completion, 
^companyiug  this  report  I  transmit  that  of  my  assistant,  G.  A.  M. 
ncrautz,  which  gives  more  detailed  information  concerning  this 
ity ;  also  a  tracing  from  a  map  of  the  river  prepared  by  him.  On 
are  laid  down  the  limits  of  the  channel  200  feet  wide.  As  these  lie 
ly  upon  ground  belonging  to  private  or  corporate  individuals,  in 
r  to  avoid  legal  complications  it  would  be  necessary  to  have  their 
3nt,  or  a  condemnation  of  their  property  before  the  Government 
i  commence  this  improvemeut. 

\  this  property  in  particular  will  be  benefited  by  the  proposed  im- 
ement,  it  is  suggested  that  no  part  of  the  work  be  cororoeuced 
til  the  right  of  way  shall  have  been  conveyed  to  the  United  States, 
from  expense,  and  the  United  States  shall  be  fully  released  from  all 
lity  for  damages  to  adjacent  property  owners,  to  the  satisfaction  of 
Secretary  of  War." 
Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbuby, 
ig.  Gen.  John  Newton,  Major  of  Engineers. 

Chief  of  EngineerSj  U.  8.  A. 


rbport  of  mr.  o.  a.  m.  uljencrantz,  assistant  engineer. 

United  States  Engineer  Office, 

Chicago,  111.,  February  27,  188&. 

roR:  I  have  tbe  hono^  to  report  that,  in  conformity  with  your  orders,  I  have 
a  survey  of  **  Calumet  River  from  a  point  half  a  mile  east  of  Hammond  to  the 
of  the  river/'  the  report  of  which  is  hereby  respectfully  submitted. 
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The  rivor  and  harbor  acfe  approved'  July  5, 1884,  ordered  a  survey  to  be  made  of 
"Calumet  River  from  a  point  half  a  mile  east  of  Hammond  to  the  forks  of  the  river." 
It  has  been  assumed  that  the  latter  expression  had  reference  to  the  fork  at  the  chan- 
nel leading  to  Lake  Calumet  (though  the  junction  of  Grand  and  Little  Calumet  rivers 
at  Hegewisch  is  in  that  locality  commonly  called  the  forks  of  the  river),  as  that  place 
was  the  terminus  of  the  survey  of  the  lower  part  of  Calumet  River  in  1H81. 

The  lately  surveyed  portion  of  the  river  may  be  divided  into  two  principal  parts, 
viz  :  The  lower  (A)  from  the  fork  at  Lake  Calumet  to  the  junction  of  the  Grand  and 
Little  Calumet  rivers,  and  the  upper  (B)  from  this  point  to  a  point  half  a  mile  east 
of  Hammond. 

Almost  the  whole  distance  of  the  former  runs  through  a  wide  marsh  covered  with 
a  thick  growth  of  reeds.  It  is  claimed  by  old  settlers  thart  this  channel  was  not  ori- 
ginally a  part  of  Calumet  Rivor,  but  that  many  years  ago  the  Grand  and  Little  Calu- 
met rivers  formed  one  stream  with  its  outlet  into  Lake  Michigan  at  a  place  where 
now  is  the  head  of  the  Grand  Calumet ;  and  that  this  part  (A)  was  Hrst  formed  by  the 
Indians,  who,  with  their  trading  canoes,  here  made  a  connection  with  Lake  Calumet 
and  the  lower  river.  This  originally  iusignificant  channel  was  in  subsequent  years 
gradually  scoured  out  to  its  present  dimensions  by  the  current,  which  at  times  is  quite 
strong  from  the  Little  Calumet.  Partly  through  the  influence  of  this  altered  course 
of  the  current,  and  partly  through  the  effect  of  northerly  sease,  the  original  mouth  of 
the  Grand  Calumet  became  closed,  and  the  lower  Calumet  River  has  since,  muny  years 
back,  formed  a  commou  outlet  art>  the  present  Calumet  Harbor  for  the  two  river 
branches. 

The  upper  portion  (B)  is  also  bordered  by  marsh  along  the  greater  part  of  its  length, 
though  in  many  places  here  it  consists  only  of  comparatively  narrow  strips;  where- 
ever  land  is  found  it  is  very  low  and  generally  so  very  slowly  and  irregularly  rising 
in  elevation  as  to  make  it  impossible  at  any  time  to  decide  upon  any  dutinite  shore- 
line. This  difficulty  was  furthermore  increased  by  another  circumstance  explained 
hereafter. 

The  method  of  making  the  survey  on  the  ice  had  several  advantages,  such  as  sav- 
ing of  time  and  consequently  of  expense,  and  making  easily  accessible  a  locality  which 
is  extremely  inconvenient,  and  therefore  more  expensive  to  survey  in  the  smmmer- 
tiine,  and,  finally,  facilitating  the  absolutely  correct  location  of  the  soundings  and 
contours  of  the  river  channel.  There  were  sooje  disadvantages  as  well ;  the  shallow 
soundings,  especially  those  at  the  #»dge  of  the  marsh  where  the  wat-er  was  more  or  less 
mixed  with  mud  befoi*e  freezing,  could  not  be  determined  very  closely,  and  the  shore- 
line, which,  as  stated  before,  is  very  hard  to  define  at  any  time,  is  infinitely  more  so 
when  such  low  and  frozen  grouud  is  covered  by  10  to  20  inches  of  snow,  which  was 
the  case  when  this  survey  was  made. 

The  first  work  done  was  to  run  careful  levels  from  a  bench-mark  in  Pullman,  via 
Hammond,  to  convenieuf.  places  along  the  river,  where  bench-marks  were  established, 
by  means  of  which  the  elevation  of  the  ice  above  the  zero  of  the  United  States  harbor 
gauge  was  ascertained.  The  Grand  Cslumet  has  no  tributaries  and  any  fluctuation  in 
the  water  level  in  this  branch  must  be  caused,  outside  of  possible  springs,  by  the  rise 
or  fall  of  the  lower  river.  The  difference  in  elevation  of  the  ice  at  the  extreme  ends 
of  the  territory  now  surveyed  was  only  fifteen-hundredths  of  a  foot.  No  consideration 
has  been  given  to  this  nominal  slope,  three-hundredths  of  a  foot  to  the  mile,  in  reduc- 
ing the  soundings  to  the  plane  of  reference,  which  is  the  zero  of  the  United  States  har- 
bor gauge,  and  which  is  one  foot  above  the  Chicago  City  datum. 

To  verify  the  work  and  form  one  complete  system,  connection  was  made  with  bench- 
marks on  the  lowe/  part  of  the  river  and  with  the  harbor  gauge  at  South  Chicago. 
This  work  was  done  by  Mr.  William  Lee,  and  with  very  good  results  as  shown  by  du- 
plicate levels. 

Soundings  were  taken  20  feet  apart  on  lines  across  the  river  about  every  100  feet, 
and  each  end  of  these  lines  was  located  by  meansof  transit  instrument  and  stadia  rod. 
The  soundings,  which  on  the  ma]»  have  beeii  referred  to  the  zero  of  United  States  har- 
bor gauge,  show  an  average  depth  of  the  deep-water  channel  for  the  whole  distance 
of  about  H.9  feet,  and  indicate  that  the  bottom  consists  of  sand  over  a  substratum  of 
clay  and  covered  by  a  layer  of  soft  mud  for  the  whole  dist<ance  of  the  Grand  Calumet. 
Below  the  junction  with  the  Little  Calumet  the  strong  current  from  this  branch  keeps 
the  deep-water  channel  free  from  the  soft  mud.  No  boiings  were  made  to  ascertain 
the  exact  depths  of  mud  and  sand  to  clay,  but  dredging,  in  that  locality  have  shown 
clay  to  be  generally  found  at  a  depth  of  about  10  feet  below  the  plane  of  reference. 

The  projected  system  of  soundings  was  interfered  with  in  three  places  where  the  ice 
hsd  been  and  was  at  the  time  being  cut  and  removed  to  adjacent  ice-houses,  which 
made  these  T>laces  inaccessible  to  the  sounding  party,  and  they  were  accordingly 
passed  by.  The  comi)arati  vely  slight  variations  in  the  cross-sections  of  the  river  Jus- 
tify the  assertion  that  this  omission  will  not  have  any  noticeable  effect  on  the  estimate 
of  the  required  dredging. 

To  give  a  general  idea  of  the  character  of  the  different  portions  of  the  river,  a  table 
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liafi  been  prepared  and  is  appended,  showing  the  average  depth  of  the  deep-water 
channel,  the  average  width  of  the  river,  and  the  dredging  required  for  each  half  mile, 
alBO  the  average  for  the  whole  distance  of  the  several  items  respectively,  and  finally 
the  total  amoant  of  dredging  which  mast  be  done  to  secure  the  projected  channel. 


Snbdiviaion. 


FiTst  half-mile 

Second  half-mile . . 
Third  half-mile  .. 
Fourth  half-mile. . 
Fifth  half-mile... 
Sixth  half-mile... 
Seventh  half-mile. 
SifChth  half-mile., 
liinth  half-mile... 
Tenth  half-mile... 


Averages 
Total  .... 


Average 
depth. 


Feet. 

8.6 

9.7 

10.1 

9.4 

a4 

7.8 
8.0 
8.7 
8.0 
9.8 


8.94 


Average 
width. 


Feet. 
150 
110 
100 
125 
120 
160 
170 
180 
1.'.0 
195 


146 


Dredging 
required. 


Cubic  yards 
245, 598 
248,158 
241,354 
247, 099 
268,902 
263,498 
256,011 
240,482 
242,  378 
232.188 


249,466.8 
2, 404, 668 


Bemarks. 


Near  Lake  Calamet. 
Reaching  Hegewisoh. 


Reaching  Hammond. 


For  each  half-mile. 
For  5  miles. 


The  table  shows  that  in  round  numbers  2, 500, 000  cubic  yards  of  material  must  be 
removed  to  secure  a  channel  200  feet  wide  and  16  feet  deep  at  low  water.  As  a  mat- 
ter of  course,  an  exact  estimate  cannot  be  made  Until  the  dock  lines  are  established, 
and  possible  changes  in  the  channel  decided  upon.  The  amount  here  presented  is  a 
yery  close  approximation  for  the  present  course  of  the  channel. 

One  million  eight  thousand  two  hundred  and  seventyrsix  cubic  yards  of  dredging 
would  give  a  channel  of  the  same  depth,  but  only  100  feet  wide. 

As  just  stated,  these  estimates  allude  to  the  enlargement  of  the  present  course  of 
the  river.  It  may,  however,  be  desirable  to  straighten  it  in  one  or  more  places. 
This  operation  is^strongly  suggested  in  one  instance  just  east  of  Hegewisch  by  the 
peculiar  relative  position  of  a  slough  through  which  a  very  advantageous  '^  cut-off" 
may  be  made  if  a  connection  is  extended  through  the  adjoining,  now  inaccessible, 
marsh.  This  would  shorten  the  river  channel  about  1, 100  feet,  and  this  without  en- 
ercfttching  in  the  least  on  valuable  land.  To  call  attention  to  this  circumstance  the 
outlines  of  the  said  slough  with  some  characteristic  soundings  were  ascertained,  and 
are  shown  on  the  map.  The  5  miles  of  the  Calumet  River  just  surveyed  have  not  as 
▼et  been  as  extensively  improved  or  occupied  by  enterprising  corporations  as  the 
lower  part  of  the  river.  Outside  of  a  few  ice-houses,  there  are  at  present  only  two 
localities  improved  to  any  extent,  viz :  Hegewisch,  Illinois,  and  Hammond,  Illinois 
and  Indiana. 

Hegewisoh  is  situated  at  the  junction  of  the  Qrand  and  Little  Calumet  rivers. 
Its  existence  dates  back  something  less  than  a  year,  and  is  wholly  due  to  the  location 
at  this  place  of  the  United  States  Rolling  Stock  Company,  after  whose  president  it 
is  named.  In  this  short  time  about  one  hundred  buildings  have  been  erected,  counting 
in  those  in  the  subdivisions  and  including  two  hotels,  one  of  which  will  accommodate 
sixty  people ;  stores  of  various  kinds  and  dwellings,  besides  the  company's  work- 
shops. About  five  hundred  persons  have  become  permanent  inhabitants.  The  United 
States  Rolling  Stock  Company  is  a  corporation  of  extraordinary  dimensions.  It  was 
organized  in  New  York  in  1871,  with  a  cash  capital  of  $.5,000,000  paid  in  full.  The 
shops  were  later  located  in  Urbana,  Ohio,  and  with  the  increase  in  business,  ad- 
ditional shops  were  built  in  Chicago.  To  consolidate  the  works  in  these  places,  and 
ffreatly  increase  the  producing  capacity,  the  grounds  at  Hegewisch  were  selected. 
The  company  purchased  here  100  acres  of  land,  with  over  2,000  feet  frontage  on 
Calumet  River,  and  a  number  of  large  buildings  have  been  erected  for  work-shops,  &c. 
Several  of  these  ave  already  finished,  but  all  are  expected  to  be  ready  for  occupancy 
not  later  than  May  1,  of  the  present  year. 

The  shops  will  have  an  estimated  capacity  of  thirty  cars  per  day,  and  will  furnish 
employment  for  more  than  two  thousand  persons.  The  estimated  cost  of  the  works 
completed  is  $750,000. 

It  is  expected  to  bring  all  raw  material,  wood,  iron,  and  coal  from  the  lake  via  the 
Calumet  Ki  ver. 

Three  subdivisions  have  been  made  in  the  immediate  vicinity,  and  more  than 
$130,000  have  bec;n  realized  from  the  sale  of  lots  within  the  last  nine  months.  It  is 
believed  that  before  the  end  of  the  year  1885  the  population  of  this  place  will  have 
increased  to  at  least  5,000. 

Statistics  pertaining  to  the  United  States  Rolling  Stock  Company  were  kindly  fur- 
nished by  Mr.  O.  B.  Calton,  the  principal  assistant  engineer. 
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Hammond  is  a  small  villagft  located  on  the  Qrand  Calumet  River,  and  on  both  sides 
of  the  Illinois  and  Indiana  State  line.  It  has  about  4,000  inhabitants,  of  which,  ac- 
cording to  the  census  of  April,  1884,  2,806  were  on  the  Indiana  side.  Outside  of  a 
slaughter-house  and  a  few  ice-houses  there  are  no  enterprises  of  importance,  ac- 
cording to  statistics  furnished  at  the  request  of  the  writer  by  persons  most  iuterHsted 
in  this  place.  The  general  business  of  the  village  is  represented  by  the  following 
figures  furnished  by  M.  M.  Towle: 

Freight  received  in  one  month tons..  325,106 

Freights  outgoing  in  one  month do...  243,963 

Total 569,089 

Three  railroad  bridges  and  one  wagon-road  bridge  cross  the  river  at  the  village. 
They  ave  all  swing-bridges,  the  former  being  substantia]  iron  structures,  though  fur- 
nishing only  a  45-foot  channel  at  the  narrowest  part  of  the  draw ;  the  latter  is  an  old 
wooden  bridge  of  a  very  inferior  construction. 

Jhe  only  docks  that  have  been  built  up  to  date  are  one  1^  Hegewisch  500  feet  in 
length,  and  one  at  Hammond  just  west  of  the  wagon-bridge;  the  latter  dock  is  390 
feet  long. 

No  bridges  cross  the  river  except  the  four  at  Hammond  already  mentioned. 

A  tracing  of  the  map,  showing  the  results  of  the  survey,  is  herewith  respectfully 
submitted. 

I  am,  migor,  very  respectfully,  your  obedient  servant, 

G.  A.  M.  LlLJEKCKANTZ, 

AsHBtant  Engineer, 
Mflj.  Thos.  H.  Hanbury, 

Carps  of  EfigineerBj  U,  8,  A. 


' 
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BOVEMENT  OF  HAILBORS  ON  THE  EASTERN  SHORE  OF  LAKE  MICHI* 
GAN  AND  OF  GRAND  RIYER  BELOW  GRAND  RAPIDS. 


*ORT  OF  CAPTAIN  D.  W.  LOCKWOOD,  CORPS  OF  ENGINEERS,  OFFICER 
r  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1885,  WITB 
VEER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


harlevoix  Harbor,  Michigan, 
tankfort  Harbor,  Michiji^an. 
[arbor  of  refuge  at  Portage  Lake, 
Michigan.x 
[antstee  Harbor,  Michigan. 
lUding^n  Harbor,  Michigan, 
entwater  Harbor,  Michigan, 
/^hite  River  Harbor,  Micoigan. 
[oakegon  Harbor,  Michigan. 


9.  Grand  Haven  Harbor,  Michigan. 

10.  Grand  River,  Michigan. 

11.  Black  Lake  Harbor,  Michigan. 

12.  Saugatuck  Harbor,  Michigan. 

13.  South  Haven  Harbor,  Michigan. 

14.  Saint  Joseph  Harbor,  Michigan. 

15.  New  Buffalo  Harbor,  Michigan. 

16.  Michigan  City  Harbor,  Indiana. 


EXAMINATIONS  AND  SURVEYS. 


E*lan  and  estimate  of  cost  of  a  harbor 
of  refuge  at  Ludington,  Michigan. 


18.  Little  Traverse  Bay,  Miohij^^an,  near 
the  village  of  Petoekey,  with  a  view 
to  constructing  a  harbor  of  refuge. 


United  States  Engineer  Office, 

Orand  Rapids^  Mich,,  July  25, 1885. 

General  :  1  have  the  honor  to  sabmit  herewith  my  annaal  reports 
the  works  of  river  and  harbor  improvement  under  my  charge  for 
fiscal  year  ending  June  30, 1885. 

Very  respectfully,  your  obedient  servant, 

D.  W.  LOCKWOOD, 

►rig.  lien.  John  Newton,  Captain  of  Engineers. 

Chitfof  Engineers,  U.  8.  A. 


KKz. 

ROVEMENT  OF  CHARLEVOIX  HARBOR  AND  ENTRANCE  TO  PINE  LAKE, 

MICHIGAN. 

lie  condition  of  this  harbor  at  the  close  of  the  fiscal  year  was  as 
ows: 

}epth  of  water. — ^There  was  a  depth  of  12  feet  from  Lake  Michigan  to 
e  Lake,  through  the  intermediate  channels.  The  old  piers  and  re* 
ments  are  about  the  same  as  last  year  at  this  time. 
>uring  the  past  season  the  following  work  has  been  done :  A  section 
the  plank-beam  revetment,  covering  161  feet  at  inner  end  of  lower 
130  ENG  2066 
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channel,  soatb  side,  near  Bound  Lake,  was  repaired,  new  piles  being 
driven  to  replace  those  that  had  been  torn  out  by  collision,  and  new  cap- 
timbers  put  on  where  needed.  A  rock-elm  wale  piece  was  also  added 
to  the  old  work.  At  the  shore  end  of  south  pier  the  plank-beam  revet- 
ment, for  a  dista>nce  of  75  feet,  was  changed  to  close  piling,  secured  by  a 
timber  sux)erstructure  and  waling  to  the  old  work.  The  channel  face 
of  the  inner  crib  of  this  pier  was  built  up  to  a  height  of  6  feet. 

Brush  to  the  amount  of  210  cords  and  67.4  cords  of  stone  were  used 
in  backing  the  plank-beam  revetment  where  most  needed.  The  work 
above  mentioned  was  done  in  the  fall  of  1884. 

Work  so  far  this  year  (1885)  has  been  confined  to  the  upper  channel, 
where  a  pile  revetment  has  been  built  on  both  sides  of  the  channel, 
commencing  at  Bound  Lake,  and  extending  towards  Pine  Lake  to  the 
upper  limit  of  the  high  banks.  This  revetment  is  10  feet  wide  over  aU, 
and  its  length  as  follows:  North  bank,  339  feet;  south  bank,  366  feet. 
The  width  of  channel  is  82^  feet,  which  is  as  much  as  could  be  secured 
without  extensive  dredging.  The  effect  of  revetting  the  upper  channel 
will  be  to  prevent  the  tendency  to  shoaling  in  Bound  Lake  at  its  eastern 
end,  which  has  resulted  from  the  cutting  away  of  material  in  the  high 
banks  at  the  lower  end  of  the  channel.  All  the  work  at  this  harbor  dur- 
ing the  past  fiscal  year  has  been  done  under  contract  with  Mr.  Luther 
E.  Allen,  of  Charlevoix,  Mich. 

In  order  to  secure  a  depth  of  12  feet  at  the  harbor  entrance,  the  south 
pier  should  be  extended  300  feet;  this  is  all  the  more  important  at  the 
present  time,  as  there  are  indications  of  a  shoal  forming  in  advance  of 
the  end  of  the  south  pier  and  a  little  to  the  south  of  it.  * 

The  plank-beam  revetment  between  the  piers  and  Bound  Lake  will 
in  a  few  years  require  a  complete  overhauling.  This  work  has  never 
been  backed  or  tied  back  in  any  way,  and  as  a  result  of  this  in  places 
it  shows  a  tendency  to  fall  in  towards  the  channel. 

It  is  estimated  that  $50,000  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30, 1887,  in  extending  the  south  pier  as  already 
indicated,  in  completing  the  pile  revetment  in  upper  channel  and  in 
general  repairs  to  piers  and  plank-beam  revetments,  and  it  is  respect- 
fully recommended  that  this  amount  be  appropriated. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan.    The  nearest 
port  of  entry  is  Grand  Haven,  Mich.    The  nearest  light-house  is  Grand  Traverse. 

Original  estimated  cost  of  work,  1868 $198,044  14 

Amendedin  1876 186,000  OO 

Whole  amount  appropriated  from  1868  to  1885,  inclusive 71, 000  00 

Whole  amount  expended 66,207  10 

Money  statement 

July  1,  1884,  amount  available $1,031  37 

Amount  appropriated  by  act  approved  July  6, 1884 •     lo,  000  00 

11,031  37 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1884 $3,003  56 

July  1, 1885,  outstanding  UabiUties. 3,224  89 

6,228  47 

July  1|  1885y  amount  available 4,802  90 

(Amount  (eBtimat<ed)  required  for  completion  of  existing  project 115,000  OO 
Amount  uiat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887 .    50, 000  QO 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Ah$traot  of  proposals  received  and  opened  September  29,  1884,  by  Capt  D,  W,  Loekwood, 
Corpe  of  Engineer 8,  for  improving  harbor  at  CharlevoiXf  Mich,  (repairing  break  in 
plank-beam  revetment,) 


Ifateilal. 


Piles.  inpUoa per  linear  foot 

Pine  timDer,  in  place perM.  feet«B.  M 

Hardwood  timber,  in  place do. . 

Screw  and  washer  bolta,  in  place perponnd 

Drift-bolts,  in  place do.. 

Wrought  spike,  in  place .' do.. 

Stone,  in  place per  cord 

Brash,  in  place do.. 

Xdgings,  m  place do.. 

Totals 


« 

O'o 

«J 

^^  • 

<^, 

.JA 

«^ 

fe-S 

^Si 

•^•o 

5^ 

$0  18 

29  00 

85  00 

07 

04 

07 

7  00 

8  80 

8  60 

2,825  51 

hi 
til 


4,057  07 


*  Award  recommended. 


Ahetraot  of  propoeaU  received  and  opened  September  29,  1884,  by  Capt.  D.  W.  Loekwood, 
Corpe  of  Engineers f  for  improving  harbor  at  Charlevoix,  Mich,  (building  pile  revetment, 
upper  Mannel.) 


KateriaL 


Piles,  In  place per  linear  foot. . 

Pine  timber,  in  place perMfeet,  B.  M.. 

Hardwood  timber,  in  place do 

Seiew  and  washer  bolts,  in  place perponnd.. 

IMIt  bolts,  in  place do — 

Wrooght  npike,  in  place do.... 

Stone,  in  place per  cord.. 

Brash,  in  place do — 

Mgfaigs,  in  place. '. do.... 

Total - 


$0  19ft 
80  00 
45  00 


5,185  08 


*  A  waid  recommended. 


.  Contract  with  Lnther  E.  Allen,  dated  October  18, 1884,  repairing  break  in  the  plank 
beam  reretment,  expiring  November  30,  1884  (extended  to  July  1,  1885).  Building 
pile  xeyetment,  npper  chumel,  expiring  June  30, 1885  (extended  to  Angnst  31,  1885). 


STATBIOBNT  OF  COMHXROIAL  STATISTICS,  CHABLEYOIX  HABBOB,  MIOHiaAN,  WBO^  JULY 

1, 1884,  TO  JUKB  30, 1885. 

Vessels  entered  andoleazed 599  , 

Beyenne  collected |779  53  * 
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K  K  2. 

IMPROVEMENT  OF  FRANKFORT  HARBOR,  MICHIGAN. 

The  improvement  at  this  harbor  consists  of  a  dredged  channel  200 
feet  wide,  connecting  Lake  Aax  Bees  Scies  with  Lake  Michigan  and 

Erotected'on  both  sides  by  parallel  revetments  and  piers  extending  into 
lake  Michigan. 

The  north  pier,  with  revetment,  is  998  feet  long,  and  extends  into  Lake 
Michigan  beyond  the  shoreline  abont  400  feet. 

The  south  pier,  with  revetment,  is  1,287  feet  long,  and  extends  into 
Lake  Michigan  beyond  the  shore-line  987  feet. 

The  condition  of  this  harbor  at  the  close  of  the  fiscal  year  was  as  fol- 
lows: 

Depth  of  water. — ^Vessels  drawing  12J  feet  enter  and  leave  the  harbor 
without  diflficulty. 

The  crib-work  is  all  in  an  effective  condition,  requiring  only  some 
additional  ballast. 

During  the  year  the  revetments,  to  wit,  337  feet  on  north  side  of  channel 
8ndl87feeton  south  side  were  entirely  rebuilt  from  the  water  up,  the  work 
being  done  by  hired  labor  and  purchased  material.  The  plan  followed 
was  to  cut  off  the  piles  on  a  level  with  the  upper  edge  of  the  wale  streak, 
and  on  this  foundation  a  new  superstructure  was  constructed  of  12-inch 
pine  timber,  four  courses  high  on  the  channel  face  and  three  on  the 
land  side.  The  cross- ties  were  placed  12  feet  apart.  The  filling  of  edg- 
ings ballasted  with  stone  was  carried  up  to  the  under  side  of  the  lower 
set  of  ties. 

'  The  balance  of  funds  remaining  on  hand  it  is  proposed  to  retain  to 
meet  contingencies,  such  as  repairs  necessitated  by  accidental  collisions 
with  the  piers,  or  dredging  should  it  become  necessary  from  shoaling 
between  the  piers. 

The  lake  bottom  in  advance  of  the  piers  at  a  depth  of  about  16  feet 
is  rocky,  and  it  is  believed  that  should  the  piers  be  extended  across  the 
outer  bar  to  this  depth,  there  would  be  no  further  trouble  from  bar 
formations  outside,  as  there  can  be  no  movement  of  sand  along  the  shore 
beyond  the  line  between  the  sandy  and  rocky  bottom,  at  least  until  the 
shore-line  has  made  out  much  beyond  its  present  location. 

It  is  with  this  object  in  view  that  additional  appropriations  for  pier 
extension  are  recommended. 

It  is  estimated  that  $50,000  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30, 1887,  in  pier  extension  and  necessary  repairs, 
and  it  is  respectfully  recommended  that  this  amount  be  appropriated. . 

The  work  is  located  in  the  Biiohigan  collection  district^  Michigan.    The  nearest 

Sort  of  entr^  is  Grand  Haven,  Mich.    The  nearest  light-house  is  at  Point  Aux  Beos 
oies.    A  pier  light  is  located  near  end  of  south  pier. 

Origrinal  estimated  cost  of  work,  1866,  amended  in  1875,  and  again  in  1879.  |254, 196  GO* 

Whole  amount  ai^propriated  from  1865  to  1886,  inclusiye 248, 659  85 

Amoiint  ooyered  into  the  Treasury  1871  (Report  1871,  page  133) ........  ^       5, 721  50 

Whole  amount  expended 238,283  98 

a 

Money  statement 

July  1,  1884,  amount  available $2,647  30 

Amount  appropriated  by  act  approved  July  5, 1864 5,000  00 

7,647  30 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabiUtiesJuly  1,  1884....... 2,992  93 

July  1,  1885,  amount  available 4,654  37 
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{Amonnt  (estimated)  required  for  completion  of  ezlBtins  project |dO,  000  00 
Amonn t  that  can  be  profitably  expended  i  n  fiscal  year  ending  June  30, 1H87    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


STATKMBNT  OF  COMMERCIAL  STATISTICS,  FRANKFORT  HARBOR,  MICHIGAN,  FROM  JX7LT 

1,  1884,  TO  JUNK  30,  1885. 

Yeasels  entered  and  cleared 261 

Revenue  collected $75  66 


KK  3. 
IMPROVEBiENT  OF  HARBOR  OF  REFUGE  AT  PORTAGE  LAKE,  MICHIGAN. 

The  copdition  of  this  harbor  at  the  close  of  the  fiscal  year  was  as 
follows : 

Depth  of  water,  12  feet,  from  Portage  Lake  to  Lake  Michigan.  The 
piers  and  revetments  were  in  fair  condition. 

This  improvement  when  completed  is  to  afford  a  channel  of  entrance 
to  Portage  Lake  370  feet  wide  with  an  available  depth  of  18  feet.  At 
present  the  work  is  only  fairly  begun.  On  the  north  side  the  channel 
has  been  revetted  and  the  revetment  extended  into  Lake  Michigan  bet- 
yond  the  shore-line  525  feet  to  about  the  normal  10-foot  curve.  On  the 
south  side  the  pile  and  edging  revetment  extends  into  Lake  Michigan 
425  feet,  and  towards  Portage  Lake  a  distance  of  148  feet  from  the  shore* 
line.  The  rest  of  the  distance  to  the  smaller  lake  is  unrevetted  at  pres- 
ent. It  is  more  than  likely  that  additional  work  will  be  required  to 
make  the  present  south  revetment,  and  about  100  feet  of  the  north  re- 
vetment, secure,  as  the  piles  along  the  channel  faces  were  not  driven 
deep  enough  at  first,  so  that  eventually  when  the  channel  is  dredged 
to  its  full  depth  there  will  be  danger  of  undermining.  In  consequence 
of  the  large  sand-spit  in  what  is  to  be  the  channel,  and  on  account  of 
the  piers  not  extending  sufficiently  far  into  Lake  Michigan,  the  chan- 
nel shoals  gradually  each  year,  necessitating  some  dredging  every  few 
years  in  order  to  assist  local  commerce  and  prevent  what  practically 
amounts  to  a  closure  of  the  entrance.  ~^ 

During  the  past  year  the  following  work  has  been  done  on  the  north 
revetment :  Commencing  at  the  outer  end  of  the  pile  work  the  flllin(t 
for  350  feet  was  overhauled  and  refilled  with  edgings  and  stone,  and 
additional  edgings  were  placed,  wherever  necessary,  along  the  entice 
revetment,  hi  all  177  cords  of  edgings  and  75  cords  of  stone  were  re- 
quired. This  work  was  done  by  hire  of  labor  and  with  purchased  ma- 
terial. 

Under  date  of  March  24, 1885,  a  contract  was  entered  into  with  Messrs. 
Truman  &  Cooper,  of  Manitowoc,  Wis.,  to  dredge  a  cut  50  feet  wide 
and  12  feet  deep,  between  Lake  Michigan  and  Portage  Lake,  and  also 
to  dredge  the  site  for  inner  extension  of  the  south  revetment.  The  work 
in  the  channel  has  been  completed,  requiring  the  removal  of  9,622  cubic 
yards  of  material.  The  work  on  the  site  of  south  revetment  is  progress- 
ing favorably,  and  at  the  end  of  the  fiscal  year  10,120  cubic  yards  of 
material  had  been  removed.    The  depth  of  this  cut  is  14  feet  below  water 
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Burface;  the  object  being  to  place  the  bottom  of  the  work  at  such  a 
depth  that  it  wiLl  not  be  undermined  when  the  channel  is  dredged  to 
the  proposed  depth  of  18  feet. 

As  stated  in  previous  reports,  sound  economy  would  indicate  that 
appropriations  for  this  work  should  be  sufficiently  large  to  complete  it 
within  the  shortest  time  possible.  As  soon  as  the  piers  are  carried  out 
to  the  proposed  depth  in  Lake  Michigan  and  the  channel  dredged,  the 
tendency  to  shoaling  between  the  piers  that  now  exists  will  disappear, 
and  the  dredging  which  now  is  needed  yearly  to  keep  a  channel  open 
for  local  commerce  will  not  be  required.  I  would  respectfully  recom- 
mend that  $150,000  be  appropriated  for  the  fiscal  year  ending  June  30, 
1887,  as  that  amount  can  be  economically  ex|lended. 

The  work  is  in  the  Michigan  collection  district,  Miohiffan.  The  nearest  port  of 
entry  is  Grand  Haven,  and  the  nearest  light-hoose  is  the  Manistee  light. 

Original  estimated  cost  of  work,  1879 $189,860  00 

Whole  amount  appropriated  from  1879  to  1885,  inclnsiye 67,  (SCO  00 

Whole  amount  expended 58,491  08 

Money  statement 

Julyl,  1884,  amount  available .^ $5,583  19 

Amount  appropriated  by  act  approved  July  5,  1884 ." 12,500  00 

18,063  19 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  Ij  1884 $7,296  98 

July  1,  1685,  outstanding  liabilities 1,777  29 

9.074  27 

July  1, 1885,  amount  available 9,008  92 

{Amount  (estimated)  reouired  for  completion  of  existing  project 197, 500  00 
Amount  that  can  be  prontably  expended  in  fiscal  year  enaing  June  30, 1887  150, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahslraci  of  proposals  received  and  opened  March  10,  1885,  hy  Capt  D,  W.  LocJcwood^ 
Cotps  of  £ngineerSf  for  improving  harbor  of  refuge  at  Portage  Lake,  Michigan, 


Vo, 


1 
2 
8 

4- 

f 
6 
7 
8 


Karnes  and  residenoes  of  bidden. 


Oreen  Bay  Dredge  and  Pile  Driver  Company,  Oreen  Bay,  Wla 

Tmman  dc  Cooper,  Manitowoc,  Wis 

Christopher  H.  Starke,  Milwaukee,  Wis 

Thomas  M.  Hubble,  Saginaw,  Mioh 

Dodge  &  Petrie,  Little  Falls,  N.  Y 

Carkin .  Stick ney  Si,  Cram,  East  Saginaw,  Mich 

Robert  Finch,  Grand  Haven,  Mich        , 

Castle  Sutherland,  East  Saginaw,  Mioh 


Dredging, 
per  onbM 

yard,maa8' 
area  in 

BOOWS. 


CmtM. 

m 

121 

U 

18 

11* 

16 
18 


TotaL 


$5,775  00 
•4.207  50 
4,020  00 
6,040  00 
4,257  00 
5,040  00 
4,050  00 
6,940  00 


*  Award  recommend  ed. 


Contract  with  Truman  &.  Cooper,  dated  March  24,  1885,  expiring  August  31, 1885, 
for  dre  dging. 
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K  K  4. 

IMPROVEMENT  OF  MANISTEE  HARBOR,  MICHIGAN. 

The  improvement  at  this  harbor  consists  of  a  dredged  channel  con- 
necting Lower -Manistee  Eiver  with  Lake  Michigan,  the  sides  being 
protected  by  pile  revetments  and  piles  extending  into  the  lake. 

The  width  of  the  channel  is  about  170  feet  at  the  entrance. 

The  north  pier,  with  revetment,  is  2,286  feet  long,  and  extends  into 
the  lake  beyond  the  shore-line  about  760  feet. 

The  work  is  still  effective  throughout,  although  a  portion  of  the 
superstructure  is  somewhat  decayed. 

The  south  pier,  with  revetment,  is  1,472  feet  long,  and  extends  into 
the  lake  about  670  feet.  The  crib- work  is  in  fair  condition,  and  the 
revetment,  although  badly  decayed  in  places  in  consequence  of  its 
backing  of  edgings,  is  Still  sand-tight  and  effective. 

Depth  o/tcater. — Vessels  are  able  to  enter  and  leave  drawing  12  feet, 
which  is  about  the  full  capacity  of  the  harbor  at  present. 

During  the  past  year  the  only  work  done  has  been  in  making  repairs 
of  damages  caused  by  collisions.  The  Flint  and  Pere  Marquette  steamer 
!No.  1  ran  into  the  north  revetment  about  abreast  of  the  light-keeper's 
dwelling  while  bound  out.  On  July  26,  and  before  arrangements  were 
completed  for  repairing  the  break,  she  repeated  the  operation.  On 
October  25  the  Goodrich  steamer  Depere,  bound  in,  struck  the  bar,  and 
somehow  brought  up  across  the  end  of  the  north  pier,  causing  some 
damage. 

The  channel  between  Manistee  Lake  and  Lake  Michigan,  is  located 
between  high  sand-bluffs,  and  as  the  current  is  usually  quite  pronounced, 
large  quantities  of  sand  are  annually  carried  out  to  be  deposited  in  ad- 
vance of  the  piers.  In  consequence  there  is  a  broad,  flat  bar  at  the 
entrance,  over  which,  at  low  water  in  the  lake,  but  13  feet  depth  is 
found. 

The  present  project  provides  for  extending  the  piers  to  the  14-foot 
curve  beyond  the  bar,  and  the  amount  of  money  required  to  do  this  is 
estimated  at  $102,7oO,  exclusive  of  the  appropriation  of  $10,000  in 
river  and  harbor  act  approved  July  5, 1884.  Of  this  amount  I  con- 
sider that  $50,000  can  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1887,  and  I  respectfully  recommend  that  this  amount 
be  appropriated  to  be  expended  in  pier  extension. 

Under  date  of  October  21,  1884,  a  contract  was  entered  into  with 
Duncan  Dewar,  of  Ludington,  Mich;,  to  place  one  crib,  50  feet  long 
by  30  feet  wide,  on  pile  foundation  in  extension  of  south  pier.  This 
work  has  not  been  completed  as  yet,  and  the  time  for  completing  the 
contract  has  been  extended  to  August  30, 1885. 

As  no  appropriation  has  been  made  for  the  fiscal  year  ending  June 
30, 1886,  it  is  deemed  advisable  to  retain  the  balance  of  funds  on  hand, 
after  paying  for  the  crib  now  contracted  for,  to  meet  contingencies, 
such  as  dredging  the  channel  in  case  it  should  become  necessary  and 
repairing  damages  caused  by  collisions. 

This  work  in  locat^nl  in  the  Michigan  collection  district,  Michigan.  The  nearest 
port  of  entry  is  Qrand  Haven,  Michigan.  A  light  is  shown  near  tlfe  head  of  south 
pier. 

Original  estimated  cost,  1866,  amended  1875 $234,000  00 

Whole  amount  appropriated,  1866  to  1885,  inclusive 228,000  00 

Whole  amount  expended 216,259  87 
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Money  statement 

July  1,  1884,  amonnt  available |2,668  30 

Amonnt  appropriated  by  act  approyedJuly  5,  1885 10,000  00 

12,668  30 
Jnly  1  1885,  amoant  expended  during  fiscal  year,  excl naive  of  outstanding 
liabilities  July  1,  1884 9B8  17 

July  1, 1885,  amount  available 11,740  13 

{Amount  (estimated)  required  for  completion  of  existing  project 102,700  00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ended  June  30, 1887    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstraoi  of  propoBaU  received  and  opened  Septemher  29,  1884,  hy  Capt.  D,  W,  Loekteood, 
Corps  of  Engineered  for  improving  harbor  at  Manistee,  Mich,  (one  crib  50  fry  30  ^  22 
feet  on  pile  foundation). 


MateriAL 


FIIm,  foundation,  in  plaoe per  linear  foot. 

Piles,  sheet,  in  place do... 

Timber,  oak,  in  place per  M  feet,  B.M. 

Timber,  hemlock,  in  place do... 

Timber,  pine,  in  place do... 

Plank,  pine,  in  place do... 

Screw  and  washer  bolts,  in  place per  pound. 

Drift  bolts  and  straps,  in  place do... 

Wrought  spike,  in  place do... 

Stone,  in  place per  cord. 

Cedar  bark,  in  place do... 

Brush,  in  place do... 

I>redging per  cubic  yard. 


Total. 


i 

H 

g 

»J*. 

I*  . 

.xfl 

^.4 

i 

• 

•  - 

$1  88 

$1  00 

86 

60 

45  00 

40  00 

23  00 

24  00 

25  00 

26  00 

25  00 

26  00 

06 

08 

04i 

03 

06 

08 

11  80 

11  00 

7  00 

400 

7  00 

4  00 

2  00 

76 

6.711  01 

6,064  48 

$2  06 

45 

50  00 

29  00 

88  00 

26  00 

08 

05 

05 

14  00 

10  00 

10  00 

1  00 


7,030  56 


*Award  recommended. 

Contract  with  Duncan  Dewar,  dated  October  21,  1885,  expiring  June  30,  1885  (ex- 
tended to  Augnst  30,  1885),  for  pier  construction. 


8TATSM1ENT  OF  COMMERCIAL  8TATISTIGS,  MANISTEK    HARBOR,  BHCHIGAN,  FROM  JULT 

1,  1884,  TO  JUNB  30,  1885. 

Vessels  entered  and  cleared 3,560 

Beyenue  collected $lfl45  29 


K  K  5. 

IMPROVEMENT  OF  LUDINGTON  HARBOR,  MICHIGAN. 

The  condition  of  this  harbor  at  the  close  of  the  fiscal  year  was  as  fol- 
lows : 

Depth  of  water. — The  available  depth  for  navigation  was  14  feet. 

The  present  improvement  consists  of  a  dredged  channel  about  200 
feet  wide  connecting  Pere  Marquette  Lake  with  Lake  Michigan,  its 
sides  being  protected  by  revetments  and  piers  extending  into  Lake 
Michigan.  The  south  pier  with  revetment  is  1,679  feet  long,  its  outer 
end  being  1,029  feet  beyond  the  shore-line.    The  north  pier  with  revet- 
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ment  is  900  feet  long,  and  in  addition  to  this  is  a  slab-dock  580  feet  long 
in  continuation  eastward  of  the  revetment,  owned,  occupied,  and  kept 
in  repair  by  the  Pere  Marquette  ^ Lumber  Company.  The  outer  end  of 
the  pier  is  650  feet  beyond  the  shoreline. 

The  piers  and  revetments  at  the  close  of  the  fiscal  year  were  in  fair 
condition,  requiring  but  nominal  repairs. 

This  harbor  is  one  of  the  Lake  Michigan  termini  of  the  Flint  and  Pere 
Marquette  Bail  way,  and  is  specially  important  on  that  account.  A  daily 
line  of  steamers  runs  between  this  port  and  Milwaukee  in  connection 
with  the  railway,  and  in  addition  the  Goodrich  Company  has  boats  also 
on  this  line.  The  railway  steamers  make  regular  trips  during  the  win« 
ter  when  the  weather  will  permit  and  in  ordinary  seasons  interruptions 
from  storms  and  ice  are  infrequent.  Last  winter,  however,  owing  to  ex- 
treme cold,  the  lake  was  filled  with  ice  in  large  masses  and  delays  were 
numerous  and  at  times  serious. 

Owing  to  the  fact  that  there  is  no  harbor  on  this  shore  north  of  Grand 
Haven  which  will  admit  the  larger  class  of  vessels  engaged  in  lake 
commerce  and  which  has  an  entrance  sufficiently  wide  to  afford  easy 
access  in  stormy  weather,  the  question  of  establishing  a  harbor  of  ref- 
uge at  some  point  near  the  line  usually  followed  by  large  vessels  en- 
gaged in  the  through  trade  has  been  under  consideration  for  several 
^ears  past.  Under  date  of  March  7,  1882,  the  late  Maj.  Franklin  Har- 
wood,  Corps  of  Engineers,  made  a  report  on  the  subject  recommending 
the  construction  of  an  exterior  breakwater  sufficiently  extensive  to  afford 
the  necessary  shelter  in  heavy  weather. 

Under  date  of  October  27,  1883,  a  report  on  the  same  subject  was 
made  by  myself,  and  in  the  latter  part  of  December,  1884,  a  Board  of 
Engineers  was  convened  by  paragraph  1,  Special  Orders  No.  181,  "  for 
the  purpose  of  examining  the  harbor  at  Ludington,  Mich.,  and  reporting 
a  plan  with  an  estimate  of  cost  for  making  a  harbor  of  refuge  at  that 
place  in  accordance  with  the  requirements  of  the  river  and  harbor  act 
of  August  2,  1882." 

The  Board  recommended  that  the  present  entrance  to  Pere  Marquette 
Lake  be  widened  to  400  feet  by  constructing  a  new  south  pier  400  feet 
south  of  the  north  pier,  then  to  remove  the  present  south  pier  and 
dredge  the  channel  to  a  depth  of  18  feet.  The  cost  of  the  proposed 
change  was  estimated  at  $419,185.20. 

In  his  letter  of  January  6, 1885,  transmitting  the  report  of  the  Board 
to  the  honorable  Secretary  of  War,  the  Chief  of  Engineers,  U.  S.  Army, 
stated  that  '^the  views  and  recommendations  of  the  Board  meet  with  my 
concurrence. 

Under  date  of  October  21,  1884,  a  contract  was  entered  into  with  Mr. 
Ohauucey  E.  Mitchell,  of  Ludington,  Mich.,  to  place  a  crib  50  feet  long 
by  30  feet  wide  on  pile  foundation  in  extension  of  the  south  pier,  but 
owing  to  the  change  of  project,  already  given,  the  contract  was  modi- 
fied so  as  to  permit  of  sinking  a  crib  50  feet  long  and  24  feet  wide  in 
extension  of  the  north  pier. 

The  crib  was  sunk  in  the  latter  part  of  June,  1885,  and  part  of  the 
superstructure  was  put  on.  The  original  time  for  completing  this  work 
was  June  30,  1885,  but  for  various  reasons  the  time  of  completion  was 
extended  by  the  Chief  of  Engineers,  U.  S.  Army,  to  July  15,  1885. 

As  it  is  considered  highly  important  that  the  work  of  widening  the 
entrance  to  400  feet  should  be  pushed  continuously  to  completion  when 
once  begun,  I  would  respectfully  recommend  that  $250,000  be  appro- 
priated for  the  fiscal  year  ending  June  30, 1887,  as  this  amount  can  be 
economically  expended  on  the  work. 
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This  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
light-hoase  is  Grand  An  Sable.  A  light  is  shown  near  the  end  of  sonth  pier.  The 
nearest  port  of  entry  is  Grand  Hayen,  Mich. 

Original  estimated  cost  of  work  1866,  amended  1879 $213, 787  07 

Andin  1885 419,185  20 

Whole  amount  appropriated  from  1866  to  1885,  inclosiye 236, 185  00 

Whole  amount  expended 229,296  38 

Money  statement. 

Jnly  1,  1884,  amount  available... 91|592  25 

Amount  appropriated  by  act  approved  July  5,  1884 10,000  00 

11,592,25 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusiye  of 

outstanding  liabilities  July  1,  1884 $831  20 

July  1,  1885,  outstanding  liabilities 3,874  43 

4, 705  63 

July  1,  1885,  amount  ayailable 6,886  62 

(Amount  (estimated)  required  for  completion  of  existing  project 419, 185  20 
Amount  that  can  profitably  be  expended  in  fiscal  year  ending  June  30, 1887  250, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  riyer  and 
harbor  acts  of  1866  and  1867. 


Ahstraei  ofpropoBaU  received  and  opened  Smtember  29, 1884,  (y  Capt  D.  W.  Lookwood, 
Corps  of  Engineers ^  for  improving  harbor  avLudington^  Mich,  (oneorib^  50  by  30  b jf  28  feet 
on  pile  foundation). 


MftteriaJs. 


Piles,  foundation,  inplMO per  linear  foot 

Pilea,  sheet,  in  place do.. 

Timber,  oak,  in  place perKfeet,  B.  M 

Timber,  hemlocK,  in  place do.. 

Timber,  pine,  in  place do.. 

Plank,  pine,  in  place do.. 

tScrew  and  washer  bolts,  in  place perponnd 

Drift-bolts  and  straps,  in  place do.. 

Wronfifht spikes,  in  place do.. 

Stone,  in  place per  cord 

Cedar  bark,  in  place do.. 

Brush,  in  place do.. 

Dredging per  onbic  yard 

Total 


t 

s 
3 


•1  40 

39 

48  00 

22  00 

27  00 

27  00 

06 

04i 

06 

11  80 

00 

00 

65 


6 
5 


6,252  86 


as 


$1  16 

80 

42  00 

16  00 

26  00 

20  00 

08 

05 

06 

12  00 


6 
6 


00 
00 


6.521  98 


$1  00 

60 

40  00 

22  00 

26  00 

26  00 

08 

08 

08 

11  00 


4 
4 


00 
00 
10 


6,784  60 


90 


I 


■g 


$8  00 

76 

60  00 

80  00 

40  00 

80  00 

08 

06 

06 

16  00 

10  00 

10  00 

1  00 


8)682  68 


*Award  recommended. 


Contract  with  Chauncey  E.  Mitchell,  dated  October  21;  1884 ;  modified  April  17, 1885 ; 
expiring  June  30,  1885  (extended  to  July  15,  1885),  for  pier  construction. 


Statement  ofoommerdal  etatietioSf  Ludington  Harbor,  Michigan^  from  Julg  1, 1884,  to  June 

30.  lea's. 

Veasels  entered  and  cleared 1,468 

Reyenne  collected ^ |425  57 
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K  K  6. 
IMPROVEMENT  OF  PENTWATER  HARBOR,  MICHIGAN. 

The  condition  of  this  harbor  at  the  close  of  the  fiscal  year  was  as  follows : 

Depth  of  water. — Between  the  piers,  about  12  feet.  The  last  survey 
showed  no  traces  of  a  bar  formation  in  advance  of  the  piers,  the  depth 
generally  increasing  in  about  the  same  manner  as  along  the  shore  on 
either  side  of  the  piers. 

The  improvement  consists  of  a  dredged  channel  150  feet  wide,  con- 
necting Pentwater  Lake  with  Lake  Michigan,  and  protected  on  both 
«ides  by  piers  and  revetments..  The  south  pier  extends  into  Lake  Mich- 
igan beyond  the  shore  line  645  feet,  and  the  north  pier  700  feet. 

During  the  past  season  the  following  work  has  been  done : 
''■  To  north  pier, — The  filling  of  a  section  106  feet  in  length  near  the 
shore  line  was  removed  and  replaced  with  brush  fascines,  loaded  with 
stone.  The  backing  of  about  150  feet  of  the  revetment  was  overhauled 
and  brush  fascines  put  in  to  stop  leakage  of  sand  through  and  under  the 
filling  of  the  revetment  proper.  The  outer  end  of  crib  with  modified 
superstructure  was  repaired  as  well  as  possible,  by  putting  in  a  section 
of  timbers  bolted  together,  and  fastening  it  to  the  uninjured  timbersof  the 
«nd  wall  but  as  the  break  made  by  the  steam-barge  Norman  in  the 
fill  of  1883  extended  down  9  feet  below  the  water  surface,  the  work 
could  not  be  made  very  secure,  and,  although  well  backed  with  stone, 
was  carried  away  during  the  winter. 

In  the  fall  of  1884  a  crib  that  had  been  built  at  Muskegon,  but  which 
could  not  be  placed  in  position  for  lack  of  funds,  was  towed  to  Pent- 
water  to  be  sunk  in  extension  of  north  pier.  Owing  to  heavy  weather, 
it  was  impossible  to  properly  pl^ce  the  crib  upon  its  arrival,  and  it  was 
left  between  the  piers,  where  it  remained  during  the  winter.  This  last 
spring  it  was  sunk  on  a  pile  foundation  in  extension  of  the  north  pier, 
and  to  prevent  its  being  damaged  by  vessels  running  into  it  a  row  oi 
heavy  piles  was  driven  next  to  the  end  wall  and  secured  to  it  by  heavy 
binders  and  a  wale  piece. 

In  the  south  pier.  The  interval  between  the  two  outer  cribs  was  filled 
with  brush  fascines  loaded  with  stone.  The  filling  in  a  section  of  the  pile 
pier,  80  feet  long,  was  taken  out  and  replaced  with  brush  fascines  loaded 
with  stone.  During  the  year  all  the  work  was  done  by  hired  labor  and 
purchased  material. 

In  order  to  secure  a  proper  depth  of  water  at  the  entrance,  it  is  con- 
sidered necessary  to  extend  the  south  pier  300  feet  in  all,  and  it  is  re- 
spectfully recommended  that  $40,000  be  appropriated  for  this  purpose 
for  the  fiscal  year  ending  June  30, 1887. 

ThU  work  is  located  in  the  Michigan  collection  district,  Michigan.  The  nearest 
light- house  is  at  Little  Point  Sable ;  a  li  j^ht  is  sl^own  near  head  of  south  pier,  and  the 
nearest  port  of  entry  is  Grand  Hav^n,  Mich. 

Original  estimated  cost  of  work  1866,  amended  1873 |192, 020  00 

Whole  amoant  appropriated  from  1866  to  1885,  inclusiye 207, 820  00 

Whole  amount  expended 203,474  32 

Money  statement, 

July  1,  1884,  amount  available $2,823  04 

Amount  appropriated  by  act  approved  July  5,  1884 15, 000  00 

17,823  64 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  18^4 $12,783  93 

July  1,  1885.  outstanding  liabilities 694  03 

13, 477  96 

July  1, 1885,  amount  available 4, 345  68 


2076      REPORT  OP   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMT. 

{Amount  (estimated)  required  for  completion  of  existing  project $55,000  0( 
Amount  tnat  can  be  prolitably  expended  in  fiscal  year  ending  June  30, 1887    40, 000  OO^fl 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

STATEMENT    OF     COMBfSRCIAL    STATISTICS,    PENTWATBR    HA&BOR,   MICHIGAN,    FBOl^M 

JULY  1,  1884,  TO  JUNE  30,  1886. 


Vessels  entered  and  cleared 1 

Revenue  collected $69  I 


KK  7. 

IMPROVEMENT  OF  WHITE  RIVER  HARBOR,  MICHIGAN. 

The  condition  of  this  harbor  at  the  close  of  the  fiscal  year  was  as 
follows : 

Depth  of  water. — ^Between  the  piers,  11  feet,  with  no  bar  in  advance  of 
the  entrance.  The  improvement  consists  of  a  dredged  channel,  varying 
in  width  from  190  to  200  feet,  connecting  White  Lake  with  Lake  Michi- 
gan, and  protected  by  parallel  piers.  The  south  pier  is  1,850  feet  long, 
and  extends  into  Lake  Michigan  750  feet.  The  north  pier  is' 1,500  feet 
long,  and  extends  into  Lake  Michigan  476  feet. 

With  the  exception  of  356  feet  of  crib- work,  the  soath  pier  is  of  pile  con- 
etrnction,  while  the  north  pier,  is  entirely  of  pile- work.  The  piles  are 
nearly  all  decayed  more  or  less,  especially  at  about  the  water-line,  and  in 
consequence,  as  the  depth  of  water  in  advance  of  the  entrance  has  been 
good  for  several  years,  it  has  been  considered  of  more  importance  to  se- 
cure the  inner  work,  which,  from  its  tumbled-down  condition,  readily  per- 
mitted sand  to  pass  through  into  the  channel,  than  to  extend  the  piers 
into  Lake  Michigan.  Duringthe  year  just  passed  752  feet  of  the  pile 
revetment  of  south  pier  was  rebuilt.  The  piles  were  cut  down  to  the  upper 
surface  of  the  wale-streak  and  a  timber  superstructure  was  built  up  on 
them  as  a  foundation,  the  cross-ties  being  placed  8  feet  apart  between  cen- 
ters. As  it  was  evident  from  the  shoal  water  along  the  channel- face  of  the 
work  that  the  old  filling  was  not  sand-tight,  it  was  entirely  removed  and 
replaced  with  edgings  placed  parallel  to  the  axis  of  the  pier.  The  old 
filling  was  found  to  consist  of  drift  logs,  short  slabs,  and  in  fact  almost 
entirely  of  such  refuse  as  can  at  any  time  be  picked  up  on  the  lake 
beach ;  and  as  it  was  impossible  to  lay  it  regularly  there  was  an  almost 
constant  leakage  of  sand  through  the  revetment.  In  addition  to  the 
foregoing,  the  stone  filling  was  removed  for  a  distance  of  215  feet  at 
outer  end  of  south  pier,  and  aprons  put  down  behind  pile-work  to  pre- 
vent stone  from  working  out,  after  which'the  stone  was  replaced.  Four 
sand  leaks  were  closed  near  the  shore-line  on  same  side.  These  leaks 
resulted  from  the  fact  that  the  old  filling  had  never  been  put  down  to 
the  bottom.  This  work  was  done  by  hire  of  labor  and  with  purchased 
material. 

The  condition  of  the  north  pier  is  such  that  in  order  to  save  what  is 
left  of  the  old  work  above  water  it  has  become  absolutely  necessary  to 
rebuild  the  superstructure  of  the  pier- head,  which  is  40  feet  wide  by  45 
feet  long.  The  upper  surface  of  the  filling  is  8  feet  below  the  lake  level 
at  present. 

For  continuing  pier  extension  of  both  piers  and  renewing  entire  old 
superstructure  of  pile-work  above  water-line,  $50,000  can  be  expended 
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to  advQ,Dtage  daring  the  fiscal  year  ending  June  30, 1887,  and  it  is 
respectfully  recommended  that  this  amount  be  appropriated. 

The  work  is  located  in  the  Michigan  collection  district.  Michigan,  and  is  situated 
at  the  White  River  Light.    The  nearest  port  of  entry  is  Grand  Hayen,  Michigan. 

Original  estimated  cost  of  woik,  1866,  amended  1873 $220,445  56 

Whole  amonnt  appropriated  from  186i5  to  1885,  inclosive 237, 550  00 

Whole  amount  expended 231,176  58 

Money  statement, 

July  1,  1884,  amount  available $2,763  44 

Amonnt  appropriated  by  act  approved  July  5,  1884 10,000  00 

12, 763  44 
July  1, 1885,  amonnt  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1884 $5,865  09 

July  1, 1885,  outstanding  liabilities 524  93 

6,390  02 

July  1,1885,  amonnt  available 6,373  42 


< 


Amonnt  (estimated)  required  for  completion  of  existing  project 94, 225  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


8TATEMSNT  OF  COMMERCIAL  STATISTICS,   WHITE    RIVER    HARBOR,    MICHIGAN,    FROM 
^  JULY   I,  1884,  TO  JUNE  30.  1885. 

Yessels  entered  and  cleared 1,416 

Revenue  collected $476  16 


KK8. 

IMPROVEMENT  OF  MUSKEGON  HARBOR,  MICHIGAN. 

The  coDdition  of  this  harbor  at  the  close  of  the  fiscal  year  was  as  fol- 
lows : 

Depth  of  water. — Between  the  piers  and  across  the  bar  beyond  them 
an  available  depth  of  15  feet  existed. 

The  piers  and  revetments  were  in  a  serviceable  condition. 

During  the  past  year  the  following  work  was  done  by  hired  labor  and 
purchased  material:  The  superstructure  on  the  detached  section  of 
north  pier  was  placed  in  position,  filled  with  stone^  and  decked  over. 
The  section  above  referred  to  is  250.8  feet  long  and  its  construction  was 
recommended  by  a  Board  of  Engineers,  convened  by  Special  Order  No.  92, 
series  of  1880,  headquarters  Gorps  of  Engineers,  IJ.  S.  Army,  Washing- 
ton, D.  C,  with  a  view  of  increasing  the  width  of  the  entrance  from  185 
to  300  feet.  One  effect  of  the  coustruction  of  the  detached  section  has 
been  to  cause  an  eddy  just  in  advance  of  the  old  north  pier,  where  a 
hole  35.5  feet  deep  has  been  excavated.  The  end  of  the  old  pier  has 
been  undermined,  and  in  consequence  of  having  been  struck  by  a  vessel 
going  in,  is  badly  wrecked.  It  is  thought  that  when  the  new  north 
pier  has  been  carried  further  out  the  trouble  that  has  been  caused 
heretofore  by  the  seas  breaking  about  its  outer  end  and  meeting  those 
coming  in  through  the  gap  in-shore  will  to  a  certain  extent  cease. 

Under  date  of  October  21, 1884,  a  contract  was  entered  into  with  Mr. 
Hiero  B.  Herr,  of  Chicago,  111.,  to  place  two  cribs,  50  feet  long  by  30 
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feet  wide,  on  pile  foandation,  in  extension  of  the  detached  north  pier. 
The  worK  was  to  have  been  completed  by  June  30, 1885 ;  bat  under 
date  of  Jane  8  the  time  for  completion  was  extended  by  the  Chief  of 
Engineers  to  August  31, 1885. 

To  complete  the  harbor  in  accordance  with  the  present  project  it  is 
estimated  that  $113,625  will  be  required,  and  I  would  respectfully  rec« 
ommend  that  $100,000  of  this  amount  be  appropriated  for  the  fiscal 
year  ending  June  30, 1887. 

This  work  is  located  in  the  Michigan  collection  districty  Michigan,  and  is  situated 
at  the  Mnskegon  Light.    The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work  1866,  amended  1879 $168,901  75 

Whole  amount  appropriated  from  1866  to  1885,  inclusive 221, 500  00 

Whole  amount  expended SM)3,940  86 

Money  statement, 

July  1,  1884,  amount  available |2,758  80 

Beoeived  by  sale  of  crib  to  Pent  water  Harbor 2,068  63 

Amount  appropriated  by  act  approved  July  5,  1884 20, 000  00 

24,827  43 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1884 $6,760  89 

July  1, 1885,  outstanding  liabUities 507  40 

7,268  29 

July  1,1885,  amount  available 17,559  14 

{Amount  (estimated)  required  for  completion  of  existing  project ^.  113, 625  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June,  30, 1887  100, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahsiraot  of  proposals  received  and  opened  September  29,  1884,  hy  Capt,  D.  W.  Lookwood 
Corps  of  Engineers,  for  improving  harbor  at  Muskegon,  Mich,  {two  cribs  onpHefoun^ 
daOon,) 


KaterialB. 


Piles,  foandatioii,  In  plaoe,per 
Unearfoot 

Piles,  sheet,  in  place,  per  lin- 
ear foot 

Ttmber,  oak,  in  place,  per  K 
feet,B.M 

Timber,  hemlock.  In  place, 
per  Mfeet.B.M 

Timber,  pine,  in  place,  per 
Mfeet^M 

Plank,  pincL  in  place,  per  M 

8<B*ew  and  washer  bolts,  In 
place,  per  pound 

Drift>boIts,  in  place,  per 
pound 

wrought  spike,  in  place,  per 
pound  

Stone,  in  place,  per  cord 

Cedar  bark,  in  plaoe,  per  cord . 

Brush,  in  place,  per  cord 

JittSLgOig,  per  cubic  yard.  — 

Total,  fior  one  crib 


$1  00 

80 

40  00 

24  00 

27  OO' 

27  00 

05 

06 

05 

11  00 

400 

400 

00 


e,  088  00 


k 


M 


10  00 

25 

40  00 

23  00 

28  00 

18  00 

'  06 

Mi 

05 

12  00 

4  00 

400 

40 


5,088  48 


o 


$1  10 

25 

40  00 

24  00 
80  00 

25  00 

05 

04 

04 

12  00 

5  00 

5  00 

1  00 


8,845  26 


la  o  o 

P4 


$0  80 

80 

85  00 

20  00 

24  00 

20  00 

08 

04* 

04 

10  50 

8  00 

8  00 

50 


8^420  68 


I. 


M 


^ 


^n 


Ma 


e 


10  05 
20 

40  00 
24  00 
20  00 
26  00 
06 
041 

05 

11  50 
400 
400 

75 


e,  080  04 


S 


$1  00 

20 

80  00 

20  00 

88  00 

22  00 

05 

04 

05 

1100 

800 

8  00 

86 


5,868  88 


$1» 

26 

45  00 

24  00 

28  00 

22  00 

OS 

06 

06 

14  00 

600 

600 

1  00 


6^806  48 


*  Award  xecommended. 
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Contract  with  Hiero  B.  Herr,  dated  Ootober  21,  1884,  expiring  Jane  30, 1885  (ex- 
tended to  Angnat  31,  1885),  for  pier  constraotion. 


flTATBMBirr  OF  COMMBRCIAI*  STATISTICS,  MUSKEGON  HARBOR,  BaCHIGAN,  FROM  JULY 

1,  1884,  TO  JT7NB  30,  1885. 

VeBsela  entered  and  cleared 6, 112 

Revenue  collected $1,021.  34 


K  K  9. 

mPROVEMENT  OF  GBAND  HAVEN  HABBOB,  MICHIGAN. 

The  condition  of  this  harbor  at  the  close  of  the  fiscal  year  was  as  fol- 
lows: 

Depth  of  tcater. — ^There  is  an  available  depth  on  the  bar  of  fall  18  feet, 
while  between  the  piers  there  is  a  channel  of  even  greater  depth  up  to 
the  railway  docks. 

The  piers  and  revetments  are  in  a  serviceable  condition,  although 
some  repairs  are  needed  on  the  north  pier  and  the  inner  revetment  ou 
the  soath  side,  where  the  filling  has  settled  so  that  its  upper  surface  is 
generally  below  the  water-level. 

VrOBK  DUBINa  THE  YEAB. 

The  two  outer  cribs  of  south  pier  -were  refilled  with  ballast  and 
decked  over,  and  the  710  feet  of  crib- work,  beginning  at  the  shore-line 
of  same  pier,  which  had  been  resuperstructured  prior  to  July  1, 1884, 
were  refilled  with  cedar  bark  and  stone  and  decked  over. 

A  section  140  feet  long  of  inner  revetment,  south  side,  was  completely 
overhauled,  the  filling  removed  to  a  depth  of  6  feet  below  the  water 
suriBce,  and  new  filling  and  ballast  put  in. 

On  the  north  side  a  section  of  the  revetment  802.5  feet  long,  extending 
from  the  old  life-saving  station  outward,  was  completely  rebuilt  above 
the  upper  suiface  of  the  old  wale  streak  of  the  channel  row  of  piles. 
The  old  filling,  which  was  of  edgings  placed  crosswise  of  the  revetment, 
was  removed  and  new  filling  put  in,  the  edgings  being  placed  parallel^ 
to  the  axis  of  the  work.  The  new  superstructure  is  5.3  feet  high  above 
low  water.  The  work  mentioned  was  all  done  by  hire  of  labor  and  with 
purchased  material. 

Under  date  of  October  21, 1884,  a  contract  was  entered  into  with  Mr* 
Hiero  B.  Herr,  of  Chicago,  111.,  to  place  four  cribs  50  feet  long  by  SO  feet 
wide  on  pile  foundation,  in  extension  of  south  pier.  The  time  orig- 
inally fixed  for  completion  was  June  30, 1885,  but  under  date  of  June  5, 
1885,  this  was  changed  by  the  Ghief  of  Engineers,  U.  S.  Army,  to  Au- 
gust 31, 1885. 

The  permanent  completion  of  this  harbor  depends  upon  the  extension 
of  the  present  piers  so  as  to  secure  sufficient  depth  of  water  at  the  en- 
trance to  permit  vessels  to  enter  in  any  weather :  and  I  would  respect- 
ftdly  recommend  that  $150,000  be  appropriated  lor  the  fiscal  year  end- 
ing June  30, 1887,  in  order  to  cnrry  out  tiiis  plan  at  as  early  a  date  as 
possible. 
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This  work  is  located  in  the  Michigan  collection  district,  Michigan,  and  is  situated 
at  the  Grand  Haven  lights.    Grand  Haven  is  a  port  of  entry. 

Original  estimated  cost  of  work,  1866 $352,770  47 

Whole  amount  appropriated  from  1852  to  1885,  inclusive 494,366  15 

Whole  amount  expended 452,605  83 

Money  statement.    . 

July  1,  1884,  amount  availahle $1,328  43 

Amount  appropriated  by  act  approved  July  5, 1884 50, 000  00 


July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  I.  1884 19,448  11 

July  1,  1885,  outstanding  liabUitics 120  00 


51, 328  43 


9,568  11 


July  1,  1885,  amount  available 41,760  32 

Amount  (estimated)  required  for  completion  of  existing  project 210,000  00 

Amount  that  can  be  proh  tably  expended  in  fiscal  year  ending  June  30, 1887  150, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  actsof  1»66  and  1867. 


Abstract  of  proposals  received  and  opened  September  29,  1884,  by  Capt,  D.  W,  Lookwood, 
Corps  of  Engineers^  for  improving  harbor  at  Grand  Haven,  Mich,  (four  cribs  on  pile 
foundation.) 


Materials. 


Piles,  foundation,  in  place,  .per  lin.  foot. 

Piles,  sheet,  in  place do... 

Timber,  oak,  in  nlaoe .  .per  M  feet,  B.  M. 

Timber,  hemlocK,  in  place do. . . 

Timber,  pine. in  place do... 

Plank,  pme,  in  place do... 

Screw  and  washer  bolts,  in  place. .  per  lb 

Drift-bolts,  in  place do... 

Wrought  spike,  in  place do. . . 

Stone,  in  place per  cord. 

^edar  bark,  in  place do... 

^msh,  in  place do... 

Dredging per  cubic  yard. 

Total  for  one  crib 


•5*9 

h 

White  & 
Grand 
Mich. 

Hiero    B. 
Chicago 

ll 

$125 

$100 

$1  00 

$0  90 

$1  10 

26 

80 

20 

25 

25 

45  00 

40  00 

80  00 

80  00 

40  00 

26  00 

24  00 

20  00 

22  00 

24  00 

80  00 

26  00 

23  00 

28  00 

80  00 

24  00 

26  00 

22  00 

18  00 

25  00 

08 

05 

06 

06 

05 

05 

05 

04 

041 

04 

06 

05 

05 

05 

04 

12  00 

11  00 

11  00 

11  50 

12  06 

C  00 

400 

8  00 

4  00 

5  00 

6  00 

4  00 

8  00 

4  00 

5  00 

60 

60 

85 

40 

90 

6,680  90 

6,005  10 

6,853  89 

6^  814  82 

6, 815  18 

■w 

S&.S 


$0  90 

20 

80  00 

22  00 

27  00 

24  00 

05 

04 

06 

11  00 

8  00 

8  00 

46 

6,690  02 


*  Award  recommended. 

Contract  with  Hiero  B.  Herr,  dated  October  21,  1884,  expiring  June  30, 1885  (ex- 
tended to  August  31,  1885),  for  pier  construction. 


8TATXMBNT  OF  COMMERCIAL   STATISTICS,   ORAND    HAVEN  HARBOR,  BaCHIOAK,  FROM 

JULY  1,  1884,  TO  JUNE  30,  1885. 

Vessels  entered  and  cleared 1,634 

Bevenue  collected $1,965  43 
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KKio. 
IMPROVEMENT  OF  GRAND  RIVER,  BELOW  GRAND   RAPIDS,  MICHIGAN. 

The  river  and  harbor  act  approved  July  5, 1884,  appropriated  $25,000 
for  continning  the  improvement  of  this  river. 

Before  submitting  a  complete  project  for  the  expenditure  of  this 
amount,  and  in  order  to  obtain  more  accurate  information  concerniog 
the  general  character  of  the  river-bed,  I,  under  date  of  July  23,  1884, 
asked  for  authority  to  make  '*  special  surveys  to  cover  the  localities  em- 
bracing the  shoals.'' 

This  authority  having  been  granted  by  the  Chief  of  Engineers,  U. 
S.  Army,  under  date  of  July  31,  1884,  the  field  work  of  the  survey 
was  commenced  August  25,  and  closed  October  11,  1884,  the  river  hav- 
ing risen  to  such  a  height  as  to  reuder  further  work  impracticable.  The 
survey  covered  IIJ  miles  of  the  river,  measured  along  its  axis,  and  was 
in  great  detail  so  far  as  soundings  were  concerned.  Gauges  were  set 
np  at  suitable  points,  connected  by  a  continuous  line  of  levels  along  the 
left  bank,  and  read  daily  while  depths  were  being  determined.  The 
soundings  were  taken  as  near  low  water  as  was  possible;  in  fact,  the 
greatest  reduction  that  had  to  be  applied  at  any  time  to  reduce  to  this 
stage  was  six- tenths  of  a  foot  The  survey  does  not  cover  all  the  shoal 
places  in  the  river,  as  several  are  known  to  exist  further  down-stream, 
but  as  it  was  desired  to  obtain  only  the  most  reliable  datai,  it  was  closed 
as  soon  as  the  existing  stage  of  water  made  large  reductions  necessary 
in  reducing  to  low  water. 

As  the  plan  of  improvement  had,  under  previous  appropriations,  been 
to  relieve  low- water  navigation  for  light-draught  boats,  estimates  were 
made  for  securing  a  channel  60  feet  wide,  with  depths  at  low  water  of 
4.5,  5.5,  and  6.5  feet  respectively. 

To  secure  a  depth  of  4.5  feet  with  the  above  width,  the  length  of  cut 
within  the  limits  of  the  survey  (11|  miles)  was  found  to  be  6.18  milefr. 
For  a  depth  of  5.5  feet  the  length  of  cut  would  have  to  be  9.54  miles,  and 
for  a  depth  of  6.5  feet  the  length  would  be  10.57  miles,  or  nearly  con- 
tinuous throughout  the  entire  distance. 

Fnder  date  of  June  16, 1885, 1  forwarded  a  final  project  for  continn- 
ing the  improvement  of  the' river,  which  was  approved  by  the  Chief  of 
Engineers,  U.  S.  Army,  under  date  of  January  23,  1885.  fl 

The  project  was  *'  to  dredge  a  cut  60  feet  wide  and  4.5  feet  deep  on  the 
line  indicated  on  tracing  of  map  of  survey ."  This  line  followed  prac- 
tically the  line  of  deepest  water.  "The  cut  to  commence  at  a  point 
1,800  feet  below  Godfrey's  dock  and  extend  to  the  foot  of  Howlett's  Bar, 
oppositp  A  14  of  survey.  ;^ 

"  The  work  to  be  done  by  contract  after  public  advertisement  in  thie 
usual  manner." 

After  due  advertisement  proposals  were  opened  March  10,  1885,  and 
Robert  Finch,  being  the  lowest  responsible  bidder,  was  awarded  the  con- 
tract. Articles  of  agreement  were  entered  into  March  20,  1885.  The 
cost  of  dredging  per  cubic  yard  of  material  measured  on  the  lighters  is 
as  follows : 

Sandy  clay,  and  gravel,  25  cents ;  bowlders,  30  cents. 

The  contractor  commenced  work  May  13, 1885,  and  by  June  30  had 
removed  from  the  cut  material  as  follows : 

Sand,  clay,  and  gravel onbio  yards..  13,243.75 

Bowlders do....  869.05 

Length  of  cnt feet..  4,985 

Width  of  cnt  was  from do....  90toS6* 

131  BNa 
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The  material  was  dumped  on  the  bank,  or  157  feet  from  side  of  cnt 
on  slackwater  side  of  river. 

So  far  the  amount  of  material  removed,  as  measured  in  dump-cars, 
is  about  double  what  the  estimate  in  place  called  for. 

There  are  several  ways  in  which  this  difference  may  be  accounted  for, 
and  investigations  are  now  in  progress  to  determine  definitely,  or  as 
definitely  as  may  be,  what  the  actual  reason  is. 

As  the  permanency  of  the  present  cut  is  something  that  cannot  be 
definitely  determined  at  present,  I  do  not  consider  that  I  can  properly 
recommeDd  the  appropriation  of  more  money  until  another  season  has 
passed.  After  another  high  water,  and  more  especially  after  another 
ice-jam,  should  another  occur  like  that  of  last  winter,  it  will  be  possible 
to  determine  what  actual  improvement  has  been  made  to  the  navigation 
of  the  river.  I  must  state  that,  in  my  opinion,  based  upon  the  results 
of  the  work  of  previous  years,  I  do  not  consider  the  present  improve- 
ment as  permanent  in  its  character. 

Original  estimated  cost  of  dredging,  1681 |25,000  00 

Whole  amount  appropriated  from  1881  to  1885,  inclusive 50, 000  00 

Whole  amount  expended : 30,795  78 

Money  statement 

July  1,  1884,  amount  available $386  04 

Amount  appropriated  by  act  approved  July  5,  1884 25, 000  00 

25,386  04 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $3,718  &7 

July  1,  1885,  outstanding  liabilities 2,462  85 

6, 181  82 

July  1,  1885,  amount  available 19,204  22 


Ab$tract  of  proposals  received  and  opened  March  10,  1885,  by  CapU  D,  W,  Lockwoody  Corps 

of  Engineers^  for  improving  Grand  Biver,  Michigan, 


No. 

Karnes  and  reaidenoes  of  bidders. 

Dredging,  per  cubic  yard,  meas- 
ured on  lighters. 

Total 

Sand. 

Clay. 

Gravel. 

Bowlders. 

1 

Kirby  &.  Collister.  Orand  Haven,  Mich 

Cents. 
34 
28 
35 
25 
30 

Oentt. 
40 
60 
35 
25 
85 

Cents. 
34 
28 
85 
25 
30 

Genu. 

70 
75 
60 
80 
69 

$14. 772  04 
12, 640  48 
14, 901  30 

•10, 334  70 
13,207  36 

2 
8 

Carkin  Stiekney  &,  Cram. EastSaKioAw,  Mioh  ... 
Castle  Sutherland,  East  Sasinaw.  Mich 

4 
6 

Robert  Pinch,  Grand  Haven,  Mich 

Grreen  Bay  Dre^lf^e  and  Pile  Driver  Company, 
Qreen  Bay,  Wis. 

*  Award  recommended. 


Contract  witb  Robert  Fincb,  dated  March  20, 1885^  expiring  July  1, 1886,  for  dredg- 
ing Grand  River  below  Grand  Rapids,  Mich. 
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K  K  II. 

IMPROVEMEMENT  OF  BLACK  LAKE  HARBOR,  MICHIGAN. 

^  The  condition  of  this  harbor  at  the  close  of  the  fiscal  year  was  as  fol- 
lows : 

Depth  oftcater,  11  feet. 

The  piers  beyond  the  shoreline  were  in  a  serviceable  condition,  hav- 
ing been  thoroughly  overhauled,  with  the  exception  of  the  two  outer 
cribs  of  south  pier,  where  from  excessive  settling  the  superstructure  re- 
quired renewal,  the  extreme  outer  end  of  the  pier  being  between  6  and 
7  feet  below  water  surface.  During  the  past  winter  an  ice  gorge  formed 
across  the  channel,  raising  the  water  in  Black  Lake  several  feet  above 
the  water-level  of  Lake  Michigan ;  when  the  gorge  gave  away  the  heavy 
current  cut  out  the  channel  into  the  large  lake,  so  as  to  give  several 
feet  increase  of  depth,  which  has  continued  to  the  present. 

During  the  past  year  the  following  work  has  been  done : 

On  the  north  pier  general  repairs  commenced  prior  to  July  1, 1884, 
were  continued,  the  pier-head  being  filled  with  stone  and  decked  over 
for  a  length  of  73  feet.  One  hundred  and  fifty-three  running  feet  of 
timber  were  placed  in  superstructure,  and  the  sea-wall  of  the  wide  crib 
(36  feet)  was  rebuilt  on  the  line  of  the  regular  pier,  the  offset,  8  feet  wide, 
being  decked  over  with  I2iuch  by  12-inch  timber  at  the  water  surface. 

The  elevated  walk  on  the  south  pier  wa«  taken  down,  and  the  old 
superstructure  removed  to  the  water-surface  over  a  section  of  crib- work 
442^  feet  long,  and  then  rebuilt,  filled  with  stone,  and  decked  over;  227 
cords  of  stone  were  required  in  refilling  the  new  superstructure. 

From  the  end  of  this  last  work  the  same  process  was  gone  through 
with  in  rebuilding  the  superstructure  over  148^  running  feet  of  pile  pier, 
except  that  brush  was  used  in  part  for  filling.  All  the  work  done  was 
by  hired  labor  and  purchased  material. 

I  would  respectfully  recommend  that  920,000,  the  amount  estimated 
for  completion  of  this  harbor,  be  appropriated  for  the  fiscal  year  ending 
June  30, 1887. 

This  work  is  located  in  the  Michigan  collection  district,  Michigan,  at  the  Holland 
light.    The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work,  1866 $106,238  04 

Whole  amonnt  appropriated  from  1852  to  1885,  inclusive 254, 615  31 

Whole amonn^  expended 250,614  24 

Money  statement 

July  1,  1884,  amount  available $942  08 

Amount  appropriated  by  act  approved  July  5,  1884 15,000  00 

15, 942  08 
Jply  1,  1885,  amonnt  expended  during  fiscal  year,  exclusive  of 

I    oututandiug  liabilities  July  1,  1884 $11,47188 

July  1,  lt85,  outstanding  liabilities 469  13 

11,941  01 

July  1,  1865,  amount  available 4,001  07. 

{Amount  (estimated)  required  for  completion  of  existing  prefect 20, 000  00 
Amount  that  can  be  i>rofitably  expended  in  fiscal  year  ending  June  30, 1887     20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

STATKUSMT  OF  COMMERCIAL  STATISTICS,  BLACK  LAKE  HARBOR,  BaCHIGAN,  FROM  JULY 

1,  1884,  TO  JUNE  30,  1885. 

VeMels  entered  and  cleared 67 

Revenue  collected $10  57 
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KK  la. 

IMPROVEMENT  OF  SAUGATUCK  HARBOR,  MICHIGAN. 

The  condition  of  this  harbor  at  tke  close  of  the  fiscal  year  was  as 
follows : 

JJepth  of  water. — About  all  that  can  be  depended  upon  is  8.6  to  9  feet, 
and  to  find  this  the  channel  must  be  well  known. 

The  pier  and  revetments  are  in  a  dilapidated  condition,  but  so  far  are 
serviceable  inasmuch  as  they  still  retain  their  form  and  the  material: 
with  which  they  are  filled.  Extensive  breaks  are  liable  to  occur,  how- 
ever, at  any  time  during  the  heavy  weather  which  prevails  on  the  lake 
during  the  fall  and  spring  months. 

All  work  that  has  been  done  at  the  harbor  during  the  past  year  has 
been  in  accordance  with  the  instructions  contained  in  the  letter  of  the 
Chief  of  Engineers,  U.  8.  Army,  to  Major  Heap,  Corps  of  Engineers, 
under  date  of  October  14,  1882,  to  wit: 

In  carrying  od  operations  at  this  liarbor,  you  will  be  governed  by  the  saggestion 
contained  in  the  closing  paragraph  of  the  report  (Report  of  Board  of  Engineers  on 
Baugatnck  Harbor,  Michigan,  dated  Grand  Rapids,  Mich.,  June  28,  1882)  whether 
the  present  depth  is  not  sufficient  for  the  present  and  prospective  commerce,  and 
whether  the  appropriation  should  not  be  applied  merely  to  maintaining  the  existing 
condition  of  the  improvement. 

As  the  only  work  that  could  be  done  under  the  above  instructions 
was  that  of  ^'  maintaining  the  existing  condition  of  the  improvements,'' 
the  money  that  has  been  expended  during  the  past  year  has  been  ap- 
plied to  overhauling  and  refilling  the  outer  portion  of  the  south  pier^ 
to  secure  the  pierhead  beacon,  and  stop  leaks  in  the  inner  work  where 
absolutely  necessary.  In  all,  50^  feet  of  the  outer  end  of  south  pier 
was  refilled  with  brush  and  stone,  requiring  274  cords  of  the  former 
and  114.5  cords  of  the  latter.  The  work  was  done  by  hired  labor  and 
purchased  material. 

Experience  has  shown  that  to  dredge  a  cut  across  the  bar  in  advance 
of  the  entrance,  in  the  prolongation  of  the  channel,  is  useless,  as  the 
first  heavy  storms  change  the  line  of  deepest  water  to  the  south,  so  that 
on  entering  or  leaving  vessels  have  to  keep  the  two  lights  in  line.  I 
do  not  believe  that  much,  if  any,  benefit  would  follow  dodging  on  this 
last  named  line,  as  the  depth  that  exists  ordinarily  is  all  that  the  dis- 
charge from  the  river  can  maintain. 

To  repair  the  revetments  where  necessary,  refilling  them  with  brush 
and  stone,  it  is  estimated  that  $8,000  will  be  required  for  the  fiscal  year 
ending  June  30,  1887,  and  it  is  respectfully  recommended  that  this 
amount  be  appropriated. 

The  work  is  located  in  the  Michigan  collection  district,  Michigan,  and  is  situated 
at  the  Kalamazoo  Light.    The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work  1866,  modified  1869 $86, 398  56 

Whole  amount  appropriated  from  1868  to  1885,  inclusive 1^7,4:19  00 

Whole  amount  expended 123,683  94 

Money  statement 

July  1,  1884,  amount  available $1,729  59 

Amount  appropriated  by  act  approved  July  5,  1884 4,000  00 

6,729  59 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
UabiUties  July  1,  1884 1,974  53 

July  1, 1885,  amount  available 3,756  0^ 
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{Amount  (estimated)  required  for  completion  of  existinji;  project $8, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887      8, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1666  and  1867. 


STATEBffENT    OF    COMMERCIAL    STATISTICS,    SAUOATUCK    HARBOR,    MICHIGAN,    FROM 

JULY  1,  1884,  TO  JUNK  30,  1885. 

Vessels  entered  and  cleared 265 

Keyenue  collected $118  86 


KK13. 

IMPROVEMENT  OF  SOUTH  HAVEN  HARBOR,  MICHIGAN. 

The  condition  of  this  harbor  at  the  close  of  the  fiscal  year  was  as  fol- 
lows : 

Depth  of  water, — On  the  bar  outside  the  available  depth  was  14  feet, 
between  the  piers  about  9  feet,  and  in  the  river  to  the  railway  dock  10.5 
feet. 

The  improvement  here  consists  of  a  dredged  channel  connecting  Sonth 
Black  River  with  deep  water  in  Lake  Michigan,  the  channel  being  pro- 
tected by  parallel  piers,  about  180  feet  apart,  which  extend  into  the 
lake  beyond  the  shore-line,  as  follows :  north  pier,  797  feet ;  south  pier, 
660  feet.  The  entire  length  of  the  north  pier  is  1,590  feet,  of  which 
crib- work  constitutes  about  604  feet,  the  remainder  being  pile  and  plank- 
beam  revetment. 

The  south  pier  is  1,500  feet  long,  500  feet  being  crib- work,  and  the 
remaining  1,000  feet  pile  pier  and  plankbeam  revetment. 

The  end  cribs  of  both  piers  have  been  injured  by  collisions  and  ice  to 
such  an  extent  as  to  require  renewal  of  superstructure,  and  some  addi- 
tional ballast  is  required  in  other  parts  of  the  piers.         / 

During  the  past  year  the  filling  of  447  feet  of  north  pier  was  over- 
hauled, and,  where  needed,  additional  bark  was  adde<l.  In  the  south 
pier,  a  section  of  210  feet  was  treated  in  the  same  manner.  This  was 
done  with  a  view  to  stopping  the  leakage  of  sand  into  the  channel. 

All  work  was  done  by  hired  labor  and  purchased  material. 

The  old  slab  and  pile  pier  oh  the  north  side  of  channel  has  not  been 
taken  out  yet,  as  the  Government  dredge  has  been  required  elsewhere. 

To  complete  this  harbor  the  piers  should  be  extended  to  deep  water 
beyond  the  bar  outside,  and  the  piers  and  revetments  now  standing 
made  sand-tight,  and  I  would  respectfully  recommend  that  $40,000  for 
this  purpose  be  appropriated  for  the  fiscal  year  ending  June  30,  1887. 

The  work  is  located  in  the  Michigan  conection  district,  Michigan,  and  is  situated 
at  the  South  Haven  Light.    The  nearest  port  of  entry  is  Grand  Haven,  Mich. 

Original  estimated  cost  of  work  1866 $1'<>8,288  47 

Whole  amount  appropiated  from  18(M5,  to  1885,  inclusive .'. .  177,000  GO 

Whole  amount  expended 168,285  86 

Money  statement, 

July  I,  1884,  amount  available $2,841  61 

Amount  api)ropriaied  by  act  approved  July  5,  1884 7, 500  00 

10, 341  61 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  >  884 |1, 513  51 

July  1,  1885,  outstauding  liabilities 113  96 

1,627  47 

July  1,  1885,  amount  available 8,714  14 
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{Amount  (estimated)  required  for  completion  of  existing  project $82, 500  00 
Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 1887    40, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


STATEMENT   OF    COMMERCIAL   STATISTICS,    SOUTH  HAVEN   HARBOR,    MICHGAN,    FROM 

JULY  1,  1884,  TO  JUNE  30,  1885. 

Vessels  entered  and  cleared 361 

Reyenue  collected |204  50 


KK14. 

IMPROVEMENT  OF  SAINT  JOSEPH  HARBOR.  MICHIGAN. 

# 

The  available  depth  of  water  at  this  harbor  is  about  the  same  as  last 
year.  There  is  a  depth  of  14  feet  across  the  outer  bar  aud  iuside  to  the 
dock  below  the  railroad  bridge.  In  Beutou  Harbor  Canal  there  is  about 
11  feet. 

There  has  been  no  material  change  in  the  condition  of  the  piers  dur- 
ing the  past  year,  other  than  that  due  to  a  gradual  decay  of  timber. 
The  south  pier  will  require  a  new  superstructure  in  a  few  years,  while 
a  part  of  the  north  pier,  inside  of  the  shoreline,  is  in  such  condition 
that,  were  it  not  screened  in  a  measure  from  the  heavy  seas,  it  would 
be  torn  out  by  the  first  storm. 

No  work  has  been  done  at  this  harbor  during  the  past  year. 

During  the  coming  fiscal  year  it  is  proposed  to  tear  out  a  part  of  the 
old  north  pier,  commencing  at  a  point  400  feet  east  of  the  angles,  and 
replace  it  with  a  pile  revetment  14  feet  wide.  The  new  work  will  be  on 
a  line  parallel  to  the  present  south  pier. 

No  change  has  been  made  in  the  Chicago  and  West  Michigan  Bail- 
way  Bridge  during  the  past  year. 

The  available  width  of  the  south  draw  (the  only  one  used)  has,  if  any- 
thing, been  lessened  by  driving  fender  piles  at  the  abutments.  The 
obstruction  to  navigation  which  this  bridge  constitutes  has  been  so 
fully  discussed  in  former  reports  that  I  do  not  deem  it  necessary  to  do 
more  than  to  refer  to  it  now. 

So  far  the  Cincinnati,  Wabash  and  Michigan  Railway  Company  has 
shown  no  disposition  to  carry  out  fully  its  agreement  with  regard  to 
revetting  the  north  bank  of  the  Benton  Harbor  Canal. 

To  carry  out  the  present  plan  of  improvement  for  the  harbor  proper 
of  Saint  Joseph  below  the  railway  bridge,  it  is  estimated  that  $51,015 
will  be  required,  and  I  would  respectfully  recommend  that  this  amount 
be  appropriated  for  the  fiscal  >ear  ending  June  30,  1887. 

Thi.i  work  id  located  in  the  Michi^ran  collection  clistrict,  Michigan,  and  i^  situated 
mt  the  Saint  Joseph  light.     The  nearest  port  of  entry  is  Grand  Haven  Mich. 

Original  estimated  cost  of  work  as  now  being  carried  on $128, 288  47 

Whole  amount  appropriated  since  adoption  of  present  project,  from  1836 

to  1*^5,  inclusive 332,613  00 

Transferred  10  Grand  Haven  (Report  1870,  page  44) 500  00 

Whole  amoant  expended 311  j 745  80 


APPENDIX   KK — ^REPORT  OP   CAPTAIN  LOCKWOOD.  2087 

Money  statement. 

July  I,  1884,  amonot  available .-.. t6,235  31 

AmouDt  appropriated  by  act  approved  July  5,  ld84 15, 000  00 

21,235  31 
Jaly  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  ontstand- 

ing  liabilities  July  1,  1884 868  11 

July  1, 1885,  amount  available 20,367  20 


{Amount  (estimated)  required  for  completion  of  existing  project 51, 015  00 
Amount  that  can  be  prohtabl^  expended  in  fiscal  year  ending  June  30, 1887    51, 015  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acte  of  1866  and  1867. 


8TATEMSNT  OF  COMMERCIAL    STATISTICS,   SAINT    JOSEPH  HARBOR,   MICHIGAN,  FROM 

JULY  1,  1884,  TO  JUNE  30,  1885. 

Vessels  entered  and  cleared 467 

Revenue  collected 1 $361  57 


KK  15. 

IMPROVEMENT  OF  NEW  BUFFALO  HARBOR,  MICHIGAN. 

The  only  work  done  at  this  harbor  daring  the  past  fiscal  year  was 
the  completion  of  the  extension  to  the  pier  east  of  the  entrance,  which 
was  commenced  about  May  10,  1884,  and  the  work  was  closed  Jaly  12, 
1884,  when  the  appropriation  of  May  2,1882,  was  exhausted. 

There  is  less  than  3  feet  of  water  at  the  entrance,  which  enables  only 
light-draught  fishing  boats  to  enter.  So  far  as  the  commercial  impor* 
tance  of  the  harbor  is  concerned,  at  present,  it  may  safely  be  stated  as 
insignificant. 

Under  date  of  February  28,  1882,  Maj.  J.  A.  Smith,  Corps  of  Engi- 
neers, submitted  a  special  report  on  this  harbor,  in  which  he  ga^e  plans 
and  estimates  for  constructing  a  harbor  at  a  cost  of  9150,500,  and  in 
his  annual  report  for  the  fiscal  year  ending  June  30, 1882,  he  stated : 

There  li^  at  present  no  definite  project  for  the  construction  of  a  harbor  at  New 
Buffalo. 

As  I  can  find  no  record  of  any  project  having  been  approved  since 
that  date,  I  am  inclined  to  believe  that  there  exists  none  at  this  date. 

Appropriations  for  this  improvement,  to  be  of  any  value,  should  be 
large  enough  to  make  some  definite  progress  towards  opening  a  chan- 
nel and  securing  an  entrance.  Small  appropriations  will  only  be  of 
temporary  relief,  and  contribute  but  little,  if  any,  towards  lasting  im- 
provement. 

The  work  is  located  in  the  Chicago  collection  district,  and  the  nearest  li^ht-honse 
is  at  Michigan  City,  Ind.     The  nearest  port  of  entry  is  Chicago,  lU. 

Original  estimated  cost  of  work  1866,  modified  186H |500, 000 

Whole  amount  appropriated  from  1852  to  18ti5,  inclusive 83, 000 

Whole  amount  expended    83,000 

Money  statement 

July  1,  1884,  amount  availahle $729  89 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusiye  of  outstanding 
liahilitiee  July  1,  1884 729  89 
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K  K  i6. 

IMPROVEMENT  OF  MICHIGAN  CITY  HARBOR,  INDIANA. 

The  improvements  at  this  place  have  been  continued  under  the  able 
supervision  of  Capt.  J.  A.  Manning. 

OUTER  HARBOR. 

The  condition  of  this  work  at  the  close  of  the  fiscal  year  was  as  fol- 
lows: 

Depth  of  water. — At  the  entrance  between  the  piers  there  is  a  good 
channel,  not  less  than  19  feet  deep,  and  this  at  the  shore-line  holds 
good  for  18  feet,  so  that  the  largest  class  of  vessels,  barges,  and  steam- 
ers have  no  difficulty  in  entering  the  harbor.  The  depths  in  the  exte- 
rior harbor,  now  entirely  inclosed  excepting  the  entrance  from  the  west, 
remain  about  the  same  as  in  former  years. 

CONDITION   OF   PIERS,  BREAKWATER,   &0. 

The  old  west  pier  is  in  bad  shape,  and  naturally  continues  to  grow 
worse  each  year.  Under  the  present  plan  for  future  improvement  of 
the  harbnr  it  is  contemplated  to  remove  a  portion  of  the  north  end  of 
this  pier,  and  consequently  no  extensive  repairs  to  it. have  been  made 
in  late  years,  and  all  that  will  be|done  in  future  will  be  with  the  object 
of  maintaining  the  existing  state  of  affairs  until  such  time  as  the  com- 
pletion of  the  advanced  breakwater  will  permit  of  the  removal  of  this 
part  of  the  old  harbor  work.  About  200  feet  of  this  pier,  however,  near 
the  shore  line,  which  is  in  an  advanced  stage  of  decay,  and  which  is  to  be 
retained  under  the  present  plan,  will  be  thoroughly  overhauled  and  re- 
paired, as  in  its  present  condition  it  readily'  permits  the  passage  of  sand 
through  it  to  the  detriment  of  the  channel. 

The  exterior  breakwater  is  in  good  condition  and  continues  to  the 
pile  pier  which  forms  the  eiistern  line  of  protection  to  the  outer  harbor. 
The  pile  pier  is  in  effective  condition,  only  requiring  additional  ballast. 

Since  the  repairs  were  made  to  the  end  of  pier  at  west  end  of  break- 
water, little  or  no  change  has  been  noticeable  there. 

WORK  DURING  THE   YEAR. 

The  end  wall  of  the  west  harbor  pier,  having  been  seriously  injured 
by  vessels  striking  it,  was  removed  and  a  new  bulkhead  put  in  its  place. 
The  decking  of  the  break w<ater  was  repaired  from  time  to  time,  as  dur- 
ing heavy  gales  planks  are  frequently  torn  out  or  broken  by  snags  and 
logs  thrown  up  by  the  heavy  seas. 

CRIB  BUILDING. 

Three  cribs,  50  feet  long  by  30  feet  wide,  were  sunk  on  pile  founda- 
tions during  the  summer  and  fall  of  1884,  to  close  the  gap  in  the  break- 
water at  its  eastern  extremity.  These  cribs  were  superstructured,  tilled 
with  stone  and  decked  o\  er,  the  work  being  completed  December  14, 
1884.  With  the  closure  of  this  gap  in  the  breakwater,  the  shoaling  in 
the  outer  harbor  will  undoubtedly  cease,  as  there  is  now  no  current 
sweeping  through  it  to  cause  a  movement  of  sand.   , 

During  1885,  so  far  one  crib,  50  feet  long  by  30  feet  wide,  has  been 
sunk  on  pile  foundations  in  extension  of  the  new  breakwater  pier.    The 
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isrib  was  26^  feet  high.  A  second  crib  has  been  completed  to  the  nine- 
teenth coarse,  and  the  foandation  for  it  prepared. 

The  dredge  excavated  18,370  cabic  yards  of  material  from  the  chan- 
nel near  the  shore-line,  in  removing  a  shoal  that  had  been  cansed  by 
sand  breaking  throngh  the  old  west  pier. 

Daring  the  winter  the  pile-driver,  dredge,  and  scows  were  overhauled 
and  pat  in  effective  shape. 

All  work  at  this  harbor  daring  the  year  has  been  done  by  hired 
labor  and  purchased  material.  The  efficient  condition  and  completeness 
of  the  plant  owned  by  the  Government  here  rendered  this  method  more 
economical  than  that  by  contract. 

ESTIMATES. 

To  complete  the  new  east  breakwater  pier  and  construct  the  west 
exterior  breakwater,  in  accordance  with  the  report  of  the  Board  of 
Engineers,  constituted  by  Special  Orders  No.  19,  headquarters  Corps 
of  Engineers,  United  States  Army,  dated  Washington,  D.  C,  March 
2, 1882,  to  consider  and  report  upon  the  improvement  of  the  harbor 
at  Michigan  City,  Ind.,  it  was  estimated  by  Major  Smith  that  it  would 
require  $450,000  (page  1968,  Eeport  of  Chief  Engineers  for  1884),  and 
as  the  construction  of  the  breakwater  when  once  commenced  should  be 
pushed  to  completion  as  rapidly  as  possible,  I  would  respectfully  recom- 
mend that  $250,000  of  the  above  amount  be  appropriated  for  the  fiscal 
year  ending  June  30,  1887.  The  views  and  recommendations  of  the 
Board  of  Engineers,  mentioned  above,  were  concurred  in  by  the  Chief 
of  Engineers  under  date  of  July  6, 1882. 

Original  estimated  cost  of  work  1857,  amended  1870  and  1882 ■, $587,000  00 

Whole  amount  appropriated  from  1836  to  1885,  inclaalve 814, 4 18  59 

Whole  amount  expended 800,699  84 

Money  statement. 

July  1,  1884,  amount  available $4,628  47 

Beceived  by  sale  of  stone  to  New  Buffalo 308  00 

Amount  appropriated  by  act  approved  July  5, 1884 40,000  00 

44, 936  47 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1884 $24,009  34 

July  1,  1885,  outstanding  liabiUties 7,208  38 

31,217  72 

July  1,1885,  amount  available 13,718  75 

[Amount  (estimated)  required  for  completion  of  existing  project 450, 000  00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  June  30, 1887  250, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

INNEB  HABBOB. 

Owing  to  the  favorable  condition  of  the  inner  harbor,  the  dredge  was 
not  put  to  work  until  October  9, 1884,  when  she  commenced  excavating 
between  the  Packing  House  and  the  Michigan  Central  Railroad  Bridge; 
two  cuts  were  made  on  the  north  side  of  this  section,  with  the  result  of 
obtaining  17  feet  of  water  and  the  removal  of  21,890  cubic  yards  of  ma- 
terial. 

To  complete  the  dredging  in  the  inner  harbor  it  is  estimated  that 
$5,000  will  be  required,  and  it  is  respectfully  recommended  that  this 
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amount  be  appropriated  for  the  fiscal  ye&r  ending  June  30, 1887.  It  is 
more  than  likely  that  even  after  the  inner  harbor  is  cleaned  out,  as  con- 
templated by  the  present  project,  an  occasional  small  appropriation  will 
be  rei|uired  to  maintain  the  necessary  depth. 

Original  estimated  coAt  of  work  1876,  amended  1878 $100,000  00 

Whole  amount  appropriated  from  1878  to  1885,  iaclusive 95, 000  00 

Whole  amount  expended 88.965  31 

Money  statement. 

July  1,  1884,  amonnt  available |517  85 

Amount  appropriated  by  act  approved  July  5,  1884 10,000  00 

10, 517  85 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 (3,779  07 

July  1,  1885,  outstanding  liabilities 704  09 

4, 483  16 

July  1,  1885,  amount  available 6,034  69 

{Amount  (estimated)  required  for  completion  of  existing  proiect 5, 000  00 
Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  June  30, 1887      5, 000  00 
Submitted  in  compliance  ^ith  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMKRCIAL  STATISTICS. 

These  works  are  located  in  the  Chicago  collection  district^  and  are  situated  at  the 
Michigan  City,  Ind.,  light.    The  nearest  port  of  entry  is  Chicago,  111. 

STATEMENT  OF  COMMERCIAL    STATISTICS,   MICHIGAN    CITY,   INDIANA,  FROM    JULY  1, 

1»84,  TO  JUNE  30,   1885. 

Vessels  entered  and  cleared 1,334 

Revenue  collected $116  35 


KK  17. 

examination  of  ludington  harbor,  michigan,  with  a  view  to 
making  a  harbor  of  refuge  at  that  place. 

Office  op  the  Chief  op  Engineers, 

United  States  Army, 
Washingtonj  D,  0.,  January  6,  1885. 

Sir:  I  have  the  honor  to  sabinit  lierewith  a  copy  of  a  report,  with 
accompanying  papers,  from  a  Board  of  Engineer  officers  constituted 
to  comply  with  the  requirements  of  the  river  and  harbor  act  of  August 
2, 1882,  with  the  view  of  reporting  a  plan  with  an  estimate  of  cost  for 
making  a  harbor  of  refuge  at  Ludington,  Mich. 

The  views  and  recommendations  of  the  Board  meet  with  my  concur- 
rence. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 

Chief  of  Engineer 9 y 
Brig,  and  Bvt  Maj.  Oen^ 
Hon.  Robert  T.  Lincoln, 

Secretary  of  War. 
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bepobt  of  captain  d.  w.  lockwood,  corps  of  engineebs. 

United  States  Engineer  Office, 
Grand  RapidSj  Mich.,  November  29, 1884. 

General  :  I  have  the  honor  to  acknowledge  the  receipt  of  letter  of 
the  Hon.  B.  M.  Outcheou,  M.  C,  to  the  Engineer  Department,  relative 
to  a  harbor  of  refuge  at  Ludington,  Mich.,  referred  to  me  for  report, 
by  IndorRement  dated  "  OflBce  Chief  of  Engineers,  U.  S.  Army,  Novem- 
ber 17, 1884." 

In  my  report  on  this  subject,  dated  October  27, 1883, 1  had  the  honor 
of  submitting  two  plans  for  establishing  a  harbor  of  refuge  at  that 
place : 

The  first  being  to  construct  an  exterior  breakwater,  parallel  to  the 
shore,  north  of  the  north  pier,  and  this,  in  connection  with  an  arm  at 
its  northern  extremity  running  in  towards  the  shore,  and  the  extension 
of  the  south  pier,  would  inclose  a  sheltered  area  for  refuge  in  stormy 
weather. 

The  second  plan  was  to  widen  the  entrance  to  Pere  Marquette  Lake 
to  400  feet  by  constructing  a  pier  at  that  distance  south  of  the  present 
north  pier,  and  then  to  remove  the  present  south  pier,  and  dredge  out 
the  widened  channel  to  a  depth  of  18  feet. 

The  estimated  cost  of  the  two  plans  was  as  follows : 

First  plaD,  exterior  breakwater,  &c (861,260  00 

Second  plan,  widening  entrance 419,185  20 

I  would  respectfully  recommend  the  adoption  of  the  second  plan,  for 
the  following  reasons : 

1.  Because  it  will  cost  less  than  one-half  of  what  would  be  required 
for  the  first  method. 

2.  Pere  Marquette  Lake  affords  a  large  sheltered  area  for  anchor* 
age  and  wharf  facilities,  and,  once  inside,  a  vessel  would  be  perfectly 
safe  in  any  weather.  The  width  of  entrance,  400  feet,  is  considered 
ample  to  insure  a  safe  entrance. 

3.  Ludington,  being  one  of  the  Lake  Michigan  termini  of  the  Flint 
and  Pere  Marquette  Railway,  is  a  winter  harbor,  the  railway  steamers 
running  all  winter.  At  present,  except  in  exceptionally  severe  weather, 
these  steamers  manage  to  make  trips  more  or  less  regularly  through  the 
winter. 

Should  the  exterior  breakwater  be  put  in,  the  sheltered  area  would 
freeze  up  early  in  the  season,  and  the  tendency  would  be  towards  clos- 
ing the  entrance  to  Pere  Marquette  Lake  by  drift  ice  accumulating 
against  the  solid  ice  behind  and  about  the  breakwater. 

In  order  that  an  exterior  breakwater  at  this  point  should  answer  all 
the  requirements  of  affording  shelter  under  any  and  all  circumstances 
of  wind  and  weather,  it  should  be  of  such  a  character,  so  far  as  loca- 
tion and  direction  are  concerned,  that  vessels  can  take  refuge  behind  it 
in  storms  blowing  along  or  on  shore,  and  find  comparatively  quiet 
water  and  goo<l  holding  ground. 

The  area  to  be  inclosed,  from  economical  reasons,  should  be  as  small 
as  possible,  regard  being  paid  to  the  strict  requirements  of  commerce. 
This  would  necessarily  permit  of  but  a  single  entrance,  as  otherwise 
there  would  be  but  a  small  area  of  quiet  wat-er  at  most  times.  In  the 
present  case  the  entrance  near  the  piers  would  be  protected  from  drift 
ftom  the  south  by  the  prolongation  of  the  south  pier,  but  should 
another  entrance  be  left  at  the  northern  end,  drift  from  that  direction 
would  accumulate  behind  the  breakwater,  necessitating  frequent  dredg- 
ing. 
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With  the  entrance  as  located  on  the  plan  furnished  with  my  former 
report  on  the  subject,  vessels  would  have  little  or  no  trouble  getting  in- 
side with  the  wind  from  the  south  or  west,  but  with  the  wind  from  the 
northwest  there  would  always  be  a  heavy  sea  along  and  against  the 
>chaniiel  side  of  the  south  pier,  and  consequently  the  danger  of  striking 
would  be  great. 

In  short,  to  secure  a  proper  refuge  in  all  weather,  it  seems  to  me  that 
the  breakwater  should  be  extended  to  the  south,  and  the  same  arrange- 
ments made  on  that  side  of  the  piers  as  has  been  proposed  for  the  north 
side.  This  has  been  found  to  be  necessary  at  Chicago  and  Oswego,  and 
at  Michigan  City.  Major  Smith,  while  in  charge  of  that  work,  proposed 
a  like  plan. 

The  act  of  Congress  of  August  2,  1882,  required  an  examination  or 
jsurvey,  or  both,  to  be  made  of  "harbor  at  Ludington,  Michigan,  with  a 
view  to  examination  by  a  Board  of  Engineers,  and  report  of  a  plan, 
and  expense  of  same,  for  making  a  harbor  of  refuge."  In  view  of  the 
language  of  the  act,  I  prepared  the  two  plans,  although  I  was  in  favor 
of  the  second  one  only. 

In  conclusion,  I  would  say  that  it  is  of  great  importance  that  this 
questi(m  should  be  settled  at  an  early  date,  as  a  contract  has  been  made 
with  Mr.  Chauncey  E.  Mitchell  to  place  one  crib  on  pile  foundation 
during  the  coming  season,  and  it  will  depend  upon  the  definite  adoption 
of  some  plan  for  future  improvement  which  pier  is  to  be  extended. 

If  the  plan  of  an  exterior  breakwater  is  adopted,  then  the  crib  should 
be  pljiced  in  extension  of  the  south  pier,  while,  if  the  second  plan,  widen- 
ing the  entrance  to  Pere  Marquette  Lake,  is  adopted,  then  the  crib 
should  be  sunk  in  prolongation  of  the  north  pier;  and  finally,  if  a  break- 
water is  to  be  built  to  the  south  as  well  as  to  the  north  of  the  piers,  no 
further  extension  of  the  present  piers  is  required.  The  great  expense 
that  would  necessarily  attend  this  latter  plan,  is,  in  my  opinion,  suflS- 
<;ient  to  bar  its  consideration. 

Very  respectfully,  your  obedient  servant, 

D.   W.   LOCKWOOD, 

Brig.  Gen.  John  Newton,  Captain  of  Engineers. 

Chief  of  Engineers^  U,  8.  A. 


letter  transmitting  report  of  board  of  engineers. 

Ludington,  Mich.,  December  29, 1884. 

General  :  I  have  the  honor  to  transmit  herewith  the  report  of  the 
Board  of  Officers  of  the  Corps  of  Engineers  which  assembled  at  Lud- 
ington, Mich.,  on  Saturday,  December  27, 1884,  in  pursuance  of  para- 
graph 1,  Special  Orders  No.  181,  headquarters  Corps  of  Engineers,  U. 
S.  Army,  Washington,  D.  C,  December  16, 1884,  "  for  the  purposeof  ex- 
amining the  harbor  of  Ludington,  IilJch.,  and  reporting  a  plan  with 
stimate  of  cost  for  making  a  harbor  oi  refuge  at  that  place,  in  accord- 
ance with  the  requirements  of  the  rivtj  and  harbor  act  of  August  2, 
1882.'' 

The  papers  referred  to  the  Board  by  letter  from  the  office  of  the  Chief 
of  Engineers,  dated  December  17, 1884,  are  herewith  returned,  the  map 
being  in  a  separate  package. 

Very  respectlully,  vour  obedient  servant, 

O.  M.  POE, 
Lieut,  Col.  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 
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report  of  board  of  engineers. 

Office  of  Board  of  Engineers, 

Ludington^  Mich.y  December  29, 1884. 

Sir:  The  Board  of  Engineer  Officers  constituted  by  paragraph  1,. 
Special  Orders  No.  181,  current  series,  from  headquarters  Corps  of  En- 
gineers, *'for  the  purpose  of  examining  the  harbor  of  Ludington,  Mich., 
and  reporting  a  plan  with  an  estimate  of  cost  for  making  a  harbor  of 
refuge  at  that  place  in  accordaoce  with  the  requirements  of  the  river 
and  harbor  act  of  August  2,  1882,"  met  at  Ludington,  December  27, 
with  all  the  members  present,  and  have  the  honor  to  submit  the  fol- 
lowing: 

The  president  of  the  Board  submitted  the  copy  of  instructions  from 
the  Chief  of  Engineers,  Dnited  States  Army,  with  the  following  reports 
on  the  subject,  to  wit : 

1st.  Report  of  Maj.  F.  Harwood,  Corps  of  Engineers,  relative  to  the 
necessity  for  a  harbor  of  refuge  at  Ludington,  Mich.,  with  plans  and 
estimates  therefor,  and  map  accompanying  same. 

2d.  Keport  of  Capt.  D.  W.  Lockwood,  Corps  of  Engineers,  on  survey 
of  '*  harbor  of  Ludington,  Mich.,  with  view  to  an  examination  by  a 
Board  of  Engineers  and  report  of  a  plan  and  expenses  of  same  for  mak- 
ing a  harbor  of  refuge,"  as  provided  for  in  river  and  harbor  act  of 
August  2, 1882,  with  tracing  accompanying  the  same.* 

3d.  Report  of  Capt.  D.  .W.  Lockwood,  dated  November  29, 1884,  rec- 
ommending a  plan  for  proposed  harbor  ol  refuge. 

After  an  examination  of  the  harbor  and  site  of  the  proposed  work  the 
Board  met  several  lake  captains  and  obtained  their  views  with  regard 
to  the  general  subject  of  what  would  constitute  a  proper  harbor  of 
refuge  at  this  point. 

After  discussion,  the  Board  agreed  upon  the  following  conclusions: 

Ist.  That  Pere  Marquette  Lake  affords  a  much  greater  area  for  an- 
chorage than  it  is  practicable  to  obtain  in  an  outer  harbor,  and  is  ample 
to  accommodate  all  the  vessels  that  would  be  likely  to  seek  shelter  in  it 
from  stormy  weather  in  Lake  Michigan;  that  it  is  completely  protected 
from  the  heavy  seas  and  gales  that  may  prevail  on  the  larger  lake  by 
the  sand-spit  which  separates  the  two,  and  which  is  a  natural  break- 
water. 

2d.  The  smaller  lake  being  a  natural  harbor  basin,  when  connected 
with  the  larger  lake  by  a  passage  alibrding  sufficient  depth  of  water, 
and  having  an  entrance  in  Lake  Michigan  easy  of  access  in  all  weather^ 
becomes  a  harbor  of  refuge  of  such  a  character  as  to  meet  the  require- 
ments of  commerce. 

3d.  The  present  entrance  to  Pere  Marquette  Lake  is  200  feet  wide ;  this 
is  not  considered  enough,  and  an  increase  of  width  to  400  feet  is  therefore 
recommended.  In  consequence  of  the  location  of  the  piers  as  they 
now  are,  this  widening  can  only  be  effected  by  changing  the  south  pier, 
and  this  can  be  done  by  constructing  a  new  south  pier  parallel  to  and 
400  feet  from  the  present  north  pier,  and  then  removing  the  present 
south  pier  and  dredging  the  passage  so  as  to  obtain  a  depth  of  18  feet 
of  water.  The  Board  further  recommends  that  the  north  pier  be  ex- 
tended to  the  15foot  curve,  and  the  new  south  pier  be  built  out  to  the 
22-foot  curve.  These  piers  can  be  subsequently  further  extended 
should  it  be  found  necessary  to  do  so. 

*  Printed  as  Senate  £x.  Doo.  81,  Forty-eighth  Congrefls,  first  seasion. 
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An  exterior  breakwater,  ia  order  to  afford  a  sufficient  area  behind  it 
to  enable  vessels  in  storms  to  anchor  with  safety  under  its  protection, 
would  have  to  be  located  in  deep  water,  and  its  cost  of  construction 
would  therefore  be  great.  The  lake  bottom  in  this  locality  is  composed 
of  sand,  constituting  bad  holding  ground,  so  that  unless  the  structure 
was  built  well  up  above  the  water  and  practically  inclosed  the  anchor- 
age, there  would  probably  still  be  trouble  in  vessels  holding  their  own, 
even  when  anchored  behind  the  breakwater. 

The  entrances  would  have  to  be  limited  in  extent,  otherwise  the 
water  inside  would  be  much  disturbed ;  in  fact,  while  it  would  be  pos- 
sible to  locate  the  work  so  that  an  entrance  during  storms  from  a  certain 
direction  would  be  comparatively  easy  and  the  protection  sufficient,  it 
might  be  found  a  serious  matter  to  fulfill  these  requirements  through  a 
range  in  the  direction  of  the  wind  of  nearly  180^,  with  a  breakwater 
limited  in  extent,  and  under  the  varying  conditions  of  shore  currents 
and  consequent  drift  that  exists  here. 

1^  The  cost  of  the  plan  recommended  will  ])robably  be  less  than  one-half 
that  of  an  outer  harbor,  a  fact  which  has  been  given  due  weight  by  the 
Board,  as  well  as  the  additional  fact  that  in  the  ordinary  course  of  ap- 
propriations a  much  shorter  time  would  be  required  to  obtain  the  same 
extent  of  protection  to  shipping. 

f  The  detailed  estimate  of  cost  of  widening  the  present  entrance  to 
Pere  Marquette  Lake,  as  recommended  by  the  Board,  is  as  follows : 

800  feet  pile  revetment,  with  sheet  piling,  at  $37.54 $22, 032  00 

South  pier,  1,050  feet  piering,  18  feet  water,  6  feet  saperstracture,  at  |110.  115,500  00 

650  feet  piering,  20  feet  water,  6  feet  saperstnictnre,  at  |150 97,  500  00 

North  pier,  550  feet  piering,  iS  feet  water,  6  feet  saperstructure,  at  $110.  60, 500  00 

Removing  old  pier 25,000  00 

320,85  500 
10  per  cent,  contingencies....- 32,053  20 

352,585  20 
Dredging  2*^2,000  oabic  yards,  at  30  cents 66,600  00 

Total 419,185  20 

The  cost  of  removing  the  old  pier  cannot  be  estimated  with  any  great 
degree  of  accuracy ;  still  the  figures  given  above  ($25,000)  are  deemed 
large  enough  to  cover  any  contingencies. 

There  are,  it  is  estimated,  about  3,500  cords  of  stone  in  the  old  pier, 
most  of  which  can  be  dredged  up  and  saved. 
All  of  which  is  respectfully  submitted. 

O.  M.  POB, 

Lieut.  Col.  of  Engineers. 
J.  W.  Barlow, 

Lieut.  Col.  of  Engineers. 
Thos.  H.  Handbuby, 

Major  of  Engineers. 

D.  W.  LOCKWOOD, 

Captain  of  Engineers* 
The  Chief  of  Engineebs,  IT.  S.  A. 
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K  K  i8. 

PRELIMINARY  EXAMINATION  OF  LITTLE  TRAVERSE  BAY,  NEAR  THE  VIL- 
LAGE OF  PETOSKEY,  WITH  A  VIEW  tO  CONSTRUCTING  A  HARBOR  OP 
REFUGE. 

United  States  Engineer  Office, 

Grand  RapidSj  Mich,^  October  25,  1884. 

General:  I  have  the  honor  to  state  that  in  obedience  to  yoar  printed 
letter  of  September  4, 1884, 1  made  a  personal  examination  of  Little 
Traverse  Bay,  near  the  village  of  Petoskey,  September  27-29,  and  now 
respectfully  sabmit  the  following  report: 

The  claase  in  the  river  and  harbor  act  approved  July  5, 1884,  calling 
for  an  examination  or  survey  of  this  locality,  states  the  object  of  such 
examination  or  survey  to  be  ''with  a  view  to  constructing  a  harbor  of 
refuge." 

Little  Traverse  Bay,  is  between  20  and  26  miles  south  of  Waugoshance 
light,  which  marks  the  western  entrance  to  the  Straits  of  Mackinac. 
Ite  general  direction  is  east  and  west,  and  it  is  exposed  directly  to  winds 
from  the  northwest  around  to  southwest.  Its  shores  are  bold,  and  in 
most  places  rocky. 

I  do  not  consider  the  locality  worthy  of  improvement,  for  the  follow- 
ing reasons: 

1.  There  already  exists  on  the  north  shore  of  the  bay,  and  about  5 
miles  from  Petoskey,  a  natural  harbor  of  refuge,  which  is  sheltered 
from  winds  from  the  north  around  to  southwest. 

During  the  past  summer  a  light-house  was  built  to  mark  the  entrance, 
which  is  an  easy  one,  with  a  sufficient  depth  of  water  to  admit  the  larg* 
est  vessels  on  the  lake. 

2.  Little  Traverse  Bay  is  so  far  to  the  east  of  the  course  taken  by 
vessels  bound  from  the  Straits  of  Mackinac  to  the  different  ports  of 
Lake  Michigan,  or  vice  tersa^  that  in  nearly  if  not  all  cases  such  vessels 
would  find  it  more  to  their  advantage  to  seek  shelter  under  the  lee  of 
the  islands  or  in  Grand  Traverse  Bay  than  in  Little  Traverse  Bay, 
even  if  an  additional  place  of  refuge  existed  at  its  head. 

The  harbor  at  Harbor  Springs  is  sufficient  for  the  present  needs  of 

^  commerce,  and  as  its  use  is  and  will  continue  to  be  confined  to  vessels 

engaged  in  the  coasting  trade  only,  there  is  little  fear  but  that  it  will 

answer  for  years  to  come  all  the  demands  that  may  be  made  upon  its 

capacity. 

To  establish  a  harbor  of  refuge  on  the  south  shore  of  the  bay,  near 
Petoskey,  would  require  the  construction  of  an  extensive  breakwater, 
which  would  have  to  be  built  in  deep  water  in  order  to  secure  the  requi- 
site area  for  shelter.  If  located  at  Petoskey  it  would  serve  to  protect 
the  piers  used  by  steamboats  during  the  summer,  but  except  in  special 
cases  would  offer  no  advantages  over  Harbor  Springs  Harbor  as  a  refuge 
in  bad  weather. 

Very  respectfully,  your  obedient  servant, 

D.  W.  LoCKWOOD, 

Captain  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  S.  A.  * 
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IMPROVEMENT  OF  SAINT  MART'S  RIVER— ENLARGEMENT  OPj  AND  OPER- 
ATING, SAINT  MARY'S  FALLS  CANAL— IMPROVEMENT  OF  CERTAIN  HAR- 
BORS ON  LAKE  HURON,  AND  OF  SAGINAW  RIVER- CONST  RUCTION  OF 
HARBOR  OF  REFUGE  ON  LAKE  HURON,  AND  OF  ICE-HARBOR  AT  BELLE 
RIVER— REPAIR  AND  PRESERVATION  OF  SAINT  CLAIR  FLATS  CANAL- 
IMPROVEMENT  OF  DETROIT  RIVER. 


BEPORT  OF  LIEUTENANT-COLONEL  0.  M.  POE,  CORPS  OF  ENGINEERS, 
BVT  BRIG.  GEN.,  U.  S.  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL 
YEAR  ENDING  JUNE  30,  1885,  WITH  OTHER  DOCUMENTS  RELATING  TO 
THE  WORKS. 

IMPROVEMENTS. 


1.  Hay   Lake    Channel,   Saint    Mary's 

River,  MichJKan. 

2.  Saint  Mary's  Falls  Canal  and  River, 

Michigan. 

3.  Operating  and  care  of  Saint  Mary's 

Falls  Canal,  Michigan. 

4.  Dry  dock  at  Saint  Mary's  Falls  Canal, 

Michigan. 

5.  Harbor  at  Cheboygan,  Michigan. 

6.  Harbor  at  Thander  Bay,  Mich. 

7.  Harbor  at  An  Sable,  Mich. 

8.  Saginaw  River,  Michigan. 


9.  Harbor  of  refage.  Sand  Beaoh,  Lake 
Huron,  Michigan. 

10.  Ice- harbor   of  refuge,    Belle    River, 

Michigan. 

11.  Repairs  of  Saint  Clair  Flats  Canal, 

Michigan. 

12.  Operating  and  care  of   Saint  Clair 

Flats  Ship-Canal,  Michigan. 

13.  Clinton  Rivt-r,  Michigan. 

14.  Detroit  River,  Michigan. 

15.  Information  concerning  Portage  Lake 

and  Lake  Superior  Ship-Canal,  &c. 


EXAMINATIONS  AND  SURVEYS. 


16.  Mackinac  Harbor,  Michigan. 

17.  Pine  River,  Saint  Clair  Conn ty,  Mich- 

igan. 

18.  For  harbor  of  refuge  at  or  near  Cross 

Village,  Mich. 

19.  Old  locks  at  the  Saint  Mary's  Fails 

Canal  for  use  as  a  dry-dock. 


20.  Clinton  River,  Michigan. 

21.  Saint  Clair  River,  Michigan,  to  ascer- 

tain whether  the  erosion  or  the  right 
bank  i8  injuring  the  navigation  of 
the  river  and  Saint  Clair  Flats 
Canal. 


United  States  Engineer  Office, 

Detroit^  Mich.^  July  21, 1885. 

Sir  :  I  have  the  honor  to  transmit  herewith  the  annual  reports  relat- 
ing to  the  works  of  river  and  harbor  improvements  under  my  charge 
for  the  fiscal  year  ending  Jane  30, 1885. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut.  Col.  of  Engineers^ 
Bvt  Brig.  Oen.y  U.  S.A. 
The  Chief  op  Engineers,  TJ.  S.  A. 

132  BNG  2007 
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L  L  I. 

IMPROVEMENT  OF  HAY  LAKE  CHANNEL,  SAINT  MARY'S  RIVER,  MICHIGAN. 

The  original  estimates  for  this  improvement  were  based  upon  a  proj- 
ect for  a  channel  300  feet  wide  and  17  feet  deep,  leaving  the  present 
navigable  channel  of  Saint  Marys  Kiver  at  Sugar  Island  Rapids  (aboat 
2J  miles  below  the  canal),  through  these  into  Hay  Lake,  and  then,  by 
way  of  the  Middle  Neebish,  rejoining  the  present  navigable  channel  at 
th^  foot  of  Sugar  Island,  thus  saving  a  distance  of  11  miles,  and  obtain- 
ing a  route  which  it  is  practicable  to  mark  with  lights  so  as  to  be  navi- 
gable at  night,  a  condition  impracticable  with  the  present  channel. 

The  estimated  cost  of  this  improvement  was  $2,127,292. 

This  project  was  subsequently  moiritied  to  increase  the  depth  of  the 
channel  to  19  feet,  and  it  is  now  proposed  to  further  modify  it  to  20  feet 

These  modifications  will  necessarily  increase  the  cost,  but  not  to  so 
great  an  extent  as  would  at  first  be  supposed,  because  the  prices  at 
which  the  most  difficult  part  of  the  work  can  be  done  are  lower  than 
those  of  the  original  estimate. 

The  data  for  making  a  close  estimate  of  the  ultimate  cost  of  the  20- 
foot  channel  are  as  yet  undetermined,  but  it  is  hoped  that  before  the 
time  comes  for  another  annu'al  report,  these  will  have  been  obtained. 

For  the  present  purpose  of  an  approximate  estimate  it  is  deemed 
safe  to  say,  however,  that  the  increased  cost  will  not  exceed  26  per  cent, 
of  the  original  estimate,  thus  making  the  amount  $2,659,115. 

Two  appropriations  have  been  made  for  the  work,  as  follows,  viz : 

By  act  of  Congress  approved  August  2,  1882 $200,000 

By  act  of  Congress  approved  July  5,  1884 125, 000 

Total 325,000 

Except  a  few  test  pits  at  Sugar  Island  Bapids,  the  work  of  excava- 
tion has  thus  far  been  carried  on  at  Middle  Neebish  only.  This  has 
been  done  under  three  contracts  and  by  a  hired  dredge,  viz : 

(1)  With  John  Hickler  contract  dated  February  28, 1883,  in  the  up- 
per section,  for  a  width  of  100  feet  and  depth  of  19  feet,  at  72  cents  per 
cubic  yard,  bank  measurement. 

Total  amount  excavated oabicyards..    201,079 

Of  which  the  quantity  removed  from  outside  the  specified  prism,  and  there- 
fore not  paid  for,  was cubic  yards..      39,.')77.9 

Paid  for,  at  72  cents  per  cubic  yard 1^1,701.1 

Amounting  to $116,424  79 

Contract  completed. 

(2)  With  John  Hickler,  contract  dated  September  6,  1884,  in  the 
lower  section,  for  a  width  of  100  feet  and  depth  of  19  feet,  at  58  cents  i>er 
cubic  yard,  bank  measurement. 

Total  amount  excavated  (of  which  3,000  cubic  yards  are  estimated  and  snb- 

Wject  to  change  upon  final examinatiou) cubic  yards..  42,915 

hich  at  58  cents  per  cubic  yard  would  amount  to $24,890  70 

But  this  is  subject  to  change  upon  final  estimate. 

Conir  ict  completed  June  «30,  but  final  estimate  not  yet  made. 

(3)  With  Hickler  &  Green,  contract  dated  May  18,  1885,  in  the 
middle  section,  for  a  width  of  at  least  100  feet  and  depth  of  at  least  14 
feet,  at  89  cents  per  cubic  yard,  bank  measurement. 

Total  amount  (estimated)  excavated  to  July  1,  1865 cubic  yards. .        3, 000 
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(4)  Experimental  dredging  with  dredge  and  outfit  under  contract 
with  Williams  &  Upham,  dated  AnguHt  13,  1884,  at  $8  per  hour  for  the 
time  actually  working. 

Total  amoant  excavated  to  July  1,  1835,  bank  measurement cu.  yds. .        6, 650 

At  a  cost  for  dredge  and  outfit  of $5,669  07 

And  for  drilling  and  blasting  of 3,249  58 

8,918  65 
Or  |1.34i  per  cubic  yard. 

An  additional  quantity  of  material  of  unknown  amount  was  removed 
whilst  digging  test  pits  in  October,  1882,  and  May,  1883. 

And  certain  shoals  at  Sailor's  Encampment  were  removed  in  1882  and 
1883,  by  hired  dredge,  after  drilling  and  blasting. 

The  total  cost  of  this  work  was  $15,225.79,  of  which  the  sum  of 
$7,069.14  was  charged  to  the  appropriation  for  improving  Hay  Lake 
Channel,  and  the  remainder,  $8,156.65,  to  the  appropriation  for  im- 
proving Saint  Mary's  River  and  Saint  Mary's  Falls  Canal. 

The  details  of  the  work  performed  during  the  fiscal  year  ending  June 
30, 18«5,  are  given  in  the  appended  report  of  E.  S.  Wheeler,  assistant 
engineer  in  local  charge. 

The  advantages  of  this  improvement  are  fully  set  forth  in  the  report 
of  the  late  Lieut.  Col.  G.  Weitzel,  dated  January  14,  1882,  printed  as 
fiouse  Ex.  Doc.  No.  54,  Forty-seventh  Congress,  first  session,  and  at 
pages  2362  et  seq.  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
1882. 

Lieutenant-Colonel  Weitzel's  project  contemplated  a  depth  of  17  feef, 
and  his  estimates  were  based  upon  that  depth. 

It  is  now  manifest  that  the  commerce  of  the  lakes  will  not  be  satis- 
fled  with  anything  less  than  the  greatest  depth  practicable. 

This  is  fixed  by  the  practicable  depth  in  Lake  Saint  Clair,  which  may 
be  assumed  at  20  feet,  and  all  projects  for  general  navigation  should  be 
modified  to  conform  to  that  depth. 

So  for  as  the  improvement  of  the  water  communication  between  Lake 
Superior  and  the  Lower  Lakes  is  concerned,  it  can  now  be  done  to  bet- 
ter advantage,  and  at  less  cost  than  at  any  future  time. 

The  additional  cost  which  will  be  incurred  by  making  the  increased 
depth  in  the  Hay  Lake  Channel  is  stated  above,  and  the  work  should 
be  prosecuted  with  all  possible  vigor. 

Thus  far  the  appropriations  have  not  been  sufficient  to  warrant  un- 
dertaking operations  at  more  than  one  locality.  The  extent  of  the  line 
is  so  great,  however  (nearly  15  miles),  that,  with  sufficient  funds,  a  large 
plant  could  be  simultaneously  employed.  With  that  object  in  view  I 
respectfully  recommend  an  appropriation  of  not  less  than  $500,000, 
for  the  fiscal  year  1886-'87.  Even  with  such  appropriations  fully  seven 
years  would  be  occupied  in  accomplishing  the  result,  and  it  will  be  well 
to  remember  that  the  improvement  will  not  become  available  until  the 
whole  is  completed. 

It  seems  to  me  to  be  erroneous  to  consider  this  a  work  in  which  the 
State  of  Michigan  alone  is  interested.  In  fact  Michigan's  interest  is  in- 
significant in  comparison  with  that  of  New  York,  Pennsylvania,  Ohio, 
Wisconsin,  Minnesota,  and  the  Territories  of  Dakota  and  Montana. 

It  is  an  important  part  of  the  system  for  the  amelioration  of  the  gen- 
eral navigation  of  the  great  Lakes,  and  if  now  available  would  be  used 
by  vessels  carrying  no  less  than  3,000,000  tons. 
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Contract  in  progress. 

EBtiniated  cost  of  the  original  project ^ $2, 127,292 

Appropriated  to  date 325, 000 

Estimated  cost  of  the  project  now  proposed — 20-foot  channel 2, 659, 115 

Amount  required  to  oumpiete  the  work  as  proposed 2, 334, 115 

The  work  is  located  in  the  collection  district  of  Superior,  Michigan.    Marquette  is 
the  nearest  port  of  entry,  but  Sault  Saiute  Marie  is  a  subport. 
The  nearest  light-house  is  the  beacon  at  the  west  end  of  Saint  Mary's  Falls  Canal. 

Money  statement. 

July  1,  1884,  amount  available $77,220  68 

Received  from  sale  of  fuel 35  26 

Amount  appropriated  by  act  approved  July  5,  1884 125, 000  00 

202, 255  94 
July  5,  1885,  amount  expended  during  fiscal  year,  exclusive 

ofoutstaudingliabilities  July  1,1884 $74,006  12 

July  1,  1885,  outstanding  liabilities 4,042  25 

78, 048  37 

Julyl,  1885,  amount  available 124,207  57 

(Amount  (estimated)  required  for  completion  of  existing  project  modi- 
fied as  proposed 2,334,115  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1887 500,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
L     harbor  acts  of  1866  and  1867. 


Abstract  of  h%d$  for  furnishing  one  dredge,  one  tug,  and  two  dump-soows  for  dredging  in 
Half  ^^^  Channel  and  0$  dipendeneiee,  Michigan,  received  and  opened  by  Lieut,  CoL  0. 
M.  PoCf  Corpe  of  Hingineera,  on  August  6, 1884,  in  aooordanoe  with  advertieement  dated 
July  23.  1884. 


1 
2 

8 

4 


Names  and  reaidenoes  of  bidders. 

_J 

Williams  Sl  Upbam,  KAnse,  Mich 

JohnHiokler,  BaflEalo,  N.  Y 

Catkin,  Stiokney  &  Cram.  East  Saginaw,  Mioh 
George  Talbot,  Bufialo,  N.  Y 


Price 
per  hoar. 


Remarks. 


Recomni(*nded  for  acceptance. 
Dredfre  No.  4. 
Dredfce  No.  5. 


Abstract  of  bids  for  furnishing  groceries  for  subsistence  of  party  employed  in  connection 
with  the  work  for  improving  Hay  Lake  Channel,  Saint  Mary^s  Mirer,  Michigan,  re- 
ceived and  opened  by  Lieut.  CoL  O.  M.  Foe,  Corps  of  Engineers,  on  August  23,  1884,  in 
accordance  with  paragraph  1488,  United  States  Army  Regulations,  1881. 


No. 


1* 

2 

St 


Names  and  residences  of  bidders. 

G.  &  R.  McMillan,  Detroit,  Mich 

Hull  Brothers,  Detroit,  Mich 

Not  signed,  Detroit,  Mich 

*  Accepted.  t  Informal. 


TotaL 


$156  65 
170  94 
166  72 
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Ah$tract  of  hida  for  improving  Hay  Lake  Ckannelt  Saint  Mary^n  River^  Michigan,  dredg- 
ing at  Middle  JSWhish,  received  and  opened  by  Lient.  CoL  O,  M.  Poe,  Corpe  of  Engineered 
on  September  1,  1884,  in  accordance  icith  adverlieement  dated  August  13,  1884. 


yo. 


1* 

2 

8 

4 
5 
0 
7 


Names  and  reaidenoes  of  bidders. 


John  Hickler, Buffalo.  K.Y 

Carkin,  Stickney  A,  Cram.  East  Saginaw,  Mioh 

Williams^  Dpham,  L'Anse.Mich 

6r(»en  Bay  Dred;(o  and  Pile  Driver  Company,  Green  Bay,  Wis. 

Dodge  &  Pel  rie,  Little  Fall 4,  N.Y 

Cbicai^o  Dredf^infc  and  Dock  Company,  Chicago,  111 

Fitasimons  &  Connell,  Chicago,  Dl 


Price  per 

cnbio  yard 

in  bank. 


Oenlt. 


58 
61 
03 
69 
70 
70 
72 


*  Recommended  for  acoeptanoe. 

Ahetract  of  bide  for  improving  Hay  Lake  Channel,  Saint  Mary's  River,  Michigan,  exca^ 
vating  at  Middle  Neebieh,  rfceivfd  and  opened  by  Lient .  Col.  0.  M.  Poe,  Corps  of  Engi- 
neers, on  March  23,  1685,  in  accordance  with  advertisement  dated  February  21,  1885. 


Na 


1 
2 
3 

4 
5 
6 
7* 


Names  and  residences  of  bidders. 


Hickler  ft  Green.  Bnffalo,  N.  Y 

Charles  S.  Barker,  Sault  Ste.  Marie,  Mich 

Carkin,  Slickney  &  Cram,  Ea<%t  Saginaw, Mich  ... 
Chicago  ( dredging  and  Dock  Company,  Chicago,  DI 

Horatio  Truman,  Mnnitowoc,  Wis 

Charles F.  Dnnbar.  Buffalo,N.  Y 

Castle  Satherland,  East  Saginaw,  Mich 


Excavating 

Excavating 

above  20- 

above  14- 

foot  grade ; 

foot  grade ; 

price  per 

price  per 

cubic  yard 

cubic  yurd 

In  bank. 

in  bank. 

12  40 

$5  26 

250 

2  50 

2  98 

5  50 

3  50 

4  00 

4  50 

600 

500 

60 

*  Excavating  above  14-foot  grade  recommended  for  acceptance. 


Abstract  of  bids  for  furnishing  stationery,  fc,  for  use  in  improving  Hay  Lake  Channel, 
Sault  Sainte  Marie  River,  Michigan,  received  and  opened  by  Lieut.  Col.  O.  M.  Poe,  Corps 
of  Engineers,  on  April  20,  1885,  in  accordance  teith  paragraph  1488,  United  States  Army 
Regulations,  1881. 


Ka 


1* 

2 
3 


Names  and  residences  of  bidders. 


The  Richmond  and  Backus  Company,  Detroit,  Mich 

The  Detroit  News  Company.  Detroit,  Mich 

James  W.  Fales,  Detroit,  Mich , 


Total. 


$28  75 
30  06 
30  41 


*Acoepted. 


Abstract  of  bids  for  furnishing  ship  chandlery,  j-c,  for  use  in  improving  Ray  Lake  Channel 
Sault  Sainte  Marie,  Michigan,  received  and  opened  by  Lieut.  Col.  0.  M.  Poe,  Corps  of 
Engineers,  on  April  21,  1885,  in  (accordance  with  paragraph  1488,  United  States  Army 
Regulations,  1881. 


Na 


1* 
2 


Names  and  residences  of  bidders. 


H.  D.  Edwards  &  Co.,  Detroit,  Mich. . 
J.  P.  Donaldson  A.  Co.,  Detroit,  Mich. 


Total. 


$211  45 
222  84 


^Accepted. 
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Ahairact  of  bids  for  furnishing  subsistence  stores,  4'C-,  for  use  in  improving  Hay  Lais 
Channel,  Sault  Saints  Marie  River,  Michigan,  received  and  opened  by  Lieut,  Col.  O.  M. 
Poe,  Corps  of  Engineem,  on  April  28,  1885,  in  accordance  toilh  paragraph  1468,  United 
States  Army  Regulations,  1881. 


No. 


1* 

2 

3 

4 


Namea  and  residencea  of  bidden. 


Hull  Brothers.  Detroit,  Mich 

G.  dcR.  MuM.illau.  Detroit,  Mich 

David  Wallace,  Detroit,  Mich 

J.  A.  Sc  J.  Q.  WiUlams,  Detroit,  Mich 

*  Accepted. 


TotaL 


$305  77 
a07  87 
217  M 
217  21 


Abstract  of  bids  for  improving  Hay  Lake  Channel,  Saint  Mary's  Rirer,  Michigan,  exca- 
vating at  Middle  Neeois'i,  rtc^oed  and  opened  by  Lieut,  Col.  0.  M.  Poe,  Corps  of  Engi- 
neers, on  May  13,  1885,  in  accordance  with  advertisement  dated  April  23,  1885. 


No. 


1 

2* 

8 

4 
5 
6 
7 


Names  and  xesidences  of  bidden. 


Charles  S.  Barker,  Sault  Ste.  Marie,  Mich , 

Hiokler  Sc  Green,  Sault  Ste.  Marie,  Mich 

James  Roon  v,  Toledo,  Ohio 

Carkin,  Stit  A,ney  Sc  Craiu,  East  Saf^inaw.  Mich. 

Louis  P.  Sc  James  A.  Smith,  Cleveland,  Ohio 

Christian  Sch warz.  Fort  Howard,  Wis 

E.  H.  French,  Toledo,  Ohio 


Excavating 
above  20- 
foot  iprade ; 
price  per 
cabio  yard 
in  bimk. 


$1  80 
2  20 


2 
2 
2 

4 
5 


Excavating 
above  14- 
foot  grade; 
price  per 
cubic  jard 
in  bank. 


30 
30 
50 

vr 

00 


$1  80 

89 

90 

140 

95 

224 

5  00 


*  Excavating  above  14-foot  grade  recommended  for  acceptance. 


report  of  mr.  e.  8.  wheeler,  corps  of  engineers. 

United  States  Engineer  Office, 

Sault  Ste.  Mane,  Mich.,  July  1, 1885. 

Colonel:  I  have  tbe  honor  to  sabmit  the  following  report  of  operations  connected 
witli  the  Iraprovinj];  Hay  Lake  Channel,  Saint  Mary's  River,  Michigan,  for  the  fiscal 
year  ending  Jane  30,  1885. 

contract  with  JOHN  HICKLER,   DATED  FEBRUARY  28,  1883. 

This  contract  has  been  completed,  and  a  final  estimate  made.  The  following  are  the 
results: 

Total  amount  excavated,  hank  measure cubic  yards . .     291, 079 

Amount  excavated  inside  the  prism  of  the  specifications cubic  yards..     161,701. 1 

Total  cost  at  72  cents  per  cubic  yard $116,424  79 

The  amount  as  measured  in  the  scow  by  the  contractor  exceeded  the  bank  meas- 
urement by  only  2  per  cent. 

The  slight  difference  between  bank  and  scow  measurement,  is,  in  all  probability, 
caused  by  the  current,  which  is  very  rapid,  washing  away  considerable  material. 


EXPERIMENTAL  DREDGING  AND  BLASTING  IN  MIDDLE  NEEBI8H. 

• 

Dredge  No.  8,  belonging  to  Williams  &  Upham,  with  a  tug  and  two  dump-scows 
were  employed  at  $8  per  hour.  The  dredge  began  ^ork  August  18,  1884,  and  stopped 
for  the  season  November  15,  1884.  During  this  time  it  worked  708^  hours,  amount- 
ing to  $.'>,669.07. 
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The  drill  scow  was  enp^a^^ed  a  portion  of  the  time  between  August  6  and  November 
12  in  blasting.    The  total  cost  of  the  blasting  was  $3,249.58. 

The  total  amount  excavated,  scow  measurement cubic  yards. .     7, 963 

The  cost  per  cubic  yard,  scow  measurement $1  l&J 

The  bank  measurement  was  not  entirely  completed.    The  dredge  and  scows  occn- 

fiied  the  space  from  cross-section  666  to  cross-section  689,  and  this  was  not  sounded, 
t  is  estimated  that  in  this  unsounded  area  there  had  been  excavated  860  cubic  yards, 
bank  measure.  Adding  this  to  the  amount  actually  measured  in  bank  makes  a  total 
of  6,850  cubic  yards,  and  the  cost,  bank  measure,  per  cubic  yard,  11.34^.  The  scow 
measure  exceeds  the  bank  measure  by  16^  per  cent. 

CONTRACT  WITH  JOHN  HICKLER,   DATED  SBPTBIiBER  5,   1884. 

This  contract  is  for  19  feet  depth  of  water,  100  feet  wide  at  bottom  between  cross 
sections  H19  and  943.    The  contract  price  is  58  cents  per  cubic  yard,  bank  measure. 
The  following  estimates  have  been  made  : 

Enti mate  for  October,  1884 cubic  yards..  25,764 

Estimate  for  November,  1884 do 6,989 

Estimate  for  May,  1885 do....     7,162 

The  Jane  estimate  is  not  yet  completed. 

CONTRACT  WITH  HICKLER  A  GREEN,   DATED  MAT  18,    1885. 

This  contract  is  for  a  depth  of  water  of  14  feet  between  cross-sections  509  and  818. 

The  contract  price  is  89  cents  per  cubic  yard. 

The  contractor  has  two  dredges'  on  this  work.    No  estimate  has  yet  been  given. 

PRESENT  CONDITION  OP  THE  CHANNEL. 

The  channel  is  now  excavated  so  as  to  give  a  depth  of  water  of  19  feet  from  the 
Tipper  end  down  to  cross-section  509,  and  from  the  lower  end  up  to  cross-section  796, 
leaving  between  these  two  points  a  space  of  2,870  feet  undredged.  This  space  is 
covered  by  the  contract  of  May  IH,  1885. 

The  dredged  channel  is  100  feet  wide  at  bottom,  except  from  cross-section  485  to 
509,  and  from  cross-se'ction  796  to  819,  a  total  distance  of  470  feet,  where  it  has  a 
varying  width  of  from  30  to  90  feet  at  bottom.  Should  the  preseut  contracts  be  com- 
pleted within  the  specified  time  there  will  be  at  the  close  of  this  season  a  depth  of  14 
feet  of  water  through  the  Middle  Neebish  into  Hay  Lake. 

SURVEY  AT  LOWER  END  OF  HAY  LAKE. 

Soundings  were  taken  over  an  area  14,500  feet  long  and  400  feet  wide,  extending 
from  section  0,  at  the  angle  at  head  of  Middle  Neebish  Rapids,  up  to  section  290,  in 
Hay  Lake,  where  the  water  was  19  feet  deep. 

The  sections  were  50  feet  apart  and  soundings  taken  every  10  feet  on  each  section, 
making  11,931  soundings. 

In  June,  1884,  two  lines  of  tamarack  stakes,  400  feet  apart,  and  consecutive  stakes  on 
each  line  500  feet  apart,  were  driven  with  a  pile-driver  placed  on  the  drill-scow,  the 
position  of  which  was  located  by  theodolite  intersections  from  two  shore  stations. 

Nine  men  were  employed  in  making  this  survey  after  the  stakes  were  driven,  viz : 
One  assistant  engineer,  one  sub-inspector,  and  seven  laborers. 

The  method  employed  for  locating  the  soundings  was  as  follows:  Two  si€e  lines, 
each  500  feet  long  and  three  sixteenths  inch  in  diameter  and  ou  which  were  fastened 
cedar  corks  every  50  feet,  were  stretched  between  consecutive  stakes  on  the  side  chan- 
nel lines.  Two  small  boats,  in  each  of  which  were  two  men,  w^^re  anchored  at  corre- 
sponding corks  on  the  side  lines.  A  coil  of  ratline,  on  which  was  fastened,  alternately, 
cedar  corks  and  flannel  tags  every  10  feet  for  400  feet,  was  stretched  between  the  side 
boats,  and  then  the  soundings  WHre  taken  from  a  third  boat  with  a  sounding  pole  at 
each  tag  and  cork  on  the  cross-line. 

Water-gauge  readings  were  taken  quarter  hourly  at  gauge  A.  We  began  sounding 
on  July  17,  and  continued  at  odd  intervals  on  eleven  different  days  till  October  18, 
1884. 

The  continuous  stormy  weather  that  prevailed  during  the  season  added  greatly  to 
the  cost  of  the  survey. 

All  the  soundings  have  been  corrected  to  a  uniform  water-surface  of  20  feet  above 
a  gra<le-line,  that  is  21  feet  below  bench-mark  A. 

The  soundings  and  the  surface  and  grade  lines  have  been  platted  on  cross-section 
sheets. 
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The  computations  have  been  made  for  a  channel  20  feet  deep  and  300  feet  wide  at 
bottom  with  side  slopes  of  2  horizontal  to  1  vertical. 

The  amount  of  excavation  in  such  a  channel  is  912,H00  cubic  yards.  It  is  estimated 
that  this  material  coald  be  removed  at  a  cost  of  15  cents  per  cubic  yard  if  done  in 
lar^re  contracts. 

This  would  make  the  estimated  cost  $150,612. 

SURVEY  AT  LITTLE  RAPIDS. 

Two  routes  have  been  proposed  for  the  improvement  of  Little  Rapids.  With  your 
approval  surveys  of  both  of  these  routes  have  been  begun.  For  this  purpose  a  system 
of  triangulation  has  been  carried  from  Topsail  Island  down  through  Little  Rapids  into 
Hay  Lake.  Ten  points  have  been  selected  and  stations  built  and  properly  marked 
with  stones.  The  lines  of  sight  have  been  cleared  and  the  augles  at  four  stations 
measured.  The  central  line  of  one  of  the  routes  has  been  cleared  through  the  wooded 
islands  a  distance  of  about  half  a  mile. 

DOCK  AT  MIDDLE  NEEBISH. 

A  small  dock  has  been  built  on  Neebish  Island  opposite  the  cut.  It  is  about  40  feet 
long  and  extends  out  to  6  feet  of  water.  A  blacksmith  shop  has  beeu  built  near  this 
dock.  The  cost  of  the  dock  and  blacksmith  shop  is  $175.47.  The  land  on  which  the 
shop  and  dock  stand  is  owned  by  the  United  Stated  and  at  your  request  has  been  with- 
drawn from  sale  until  after  the  completion  of  the  Hay  Lake  Channel. 

FITTING  OUT. 

The  quarters'  boat  Swallow,  tug  Myra,  and  small  boats  have  been  cleaned,  calked, 
and  painted.  The  drill-soow  has  been  put  in  complete  repair ;  a  large  boiler  has  been 
put  in  place  of  the  small  one  previously  used. 
A  new  hall,  stairway,  and  entrance  door  have  been  built  in  the  warehouse. 
The  survey  at  the  lower  end  of  Hay  Lake  and  computations  have  been  done  by 
Assistant  Engineer  Ripley.  The  monthly  estimates  have  been  made  by  Assistant 
Engineers  Ripley  and  Burns. 

The  experimental  dredging  by  the  hour  was  under  the  charge  of  inspectors  CommoD 
and  Reed. 
The  drill-scow  was  under  the  charge  of  Mr.  A.  F.  Hursley. 

Mr.  A.  F.  Hursley  resigned  his  position  as  captain  of  the  United  States  tug  Myra 
on  the  8th  June,  1^^. 

Very  respectfully,  your  obedient  servant, 

E.  S.  Wheeler, 
A8si9tant  Engineer, 
Lieut.  Col.  O.  M.  Poe, 

Corpn  of  Engineer8f  U,  S,  A. 


L  L  2. 

IMPROVEMENT  OF  SAINT  MARTS  FALLS  CANAL  AND  RIVER,  MICHIGAN. 

This  improvement,  originally  projected  to  obtain  a  16-foot  navigation 
between  Lakes  Superior  and  Haron,  has  been  completed  accordingly  at 
a  cost  of  $2,405,432.83  to  June  30,  1885. 

And  scarcely  had  vessels  drawing  more  than  12  feet  begun  to  use  the 
channel  before  a  demand  sprung  up  for  a  still  greater  depth. 

The  commerce  using  it  also  increased  enormously,  until  it  is  now 
evident  that  at  an  early  day  additional  lockage  facilities  must  be  sup- 
plied to  the  canal  which  forms  part  of  the  route. 

Only  11  per  cent,  of  the  freight  passing  the  canal  during  the  season 
of  1884  was  carried  in  vessels  the  draught  of  which  would  permit  the 
use  of  the  old  locks. 

The  amount  of  freight  passing  the  canal  has  increased  from  1,567,741 
tons  during  the  season  of  1881  to  2,874,557  tons  in  1884,  or  in  the  three 
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years  an  increase  of  1,306,816  tons,  or  83f  per  cent,  in  the  amount  of 
freight  actually  passing  the  canal  in  one  season. 

Should  this  rate  of  iucrease  continue,  the  present  lockage  system 
will  be  insufficient  to  pass  the  commerce  long  before  it  can  be,  in  the 
usual  course  of  appropriations  for  river  and  harbor  improvement,  en- 
larged to  meet  the  greater  demands  upon  it. 

For  the  fifteen  years  preceding  1884  the  annual  increase  in  the  regis- 
tered tonnage  using  the  canal  was  comparatively  uniform,  and  averaged 
about  107,313  tons. 

In  1884,  however,  the  increase  was  955,578  tons.  This  increase  was 
alone  equal  to  the  entire  commerce  through  the  canal  from  1855  to 
1800 — the  first  five  years  the  canal  was  in  operation — and  is  well  calcu- 
lated to  startle  all  who  feel  any  interest  in  the  route  by  lake — between 
our  great  Northwest  and  the  sea-board. 

It  urges,  in  the  strongest  way,  that  the  work  of  preparing  to  take  care 
of  a  commerce  greater  than  the  present  canal  and  lockage  system  could 
accommodate  shall  be  entered  upon  without  delay. 

In  my  annual  report  for  the  fiscal  year  ending  June  30,  J  884, 1  sub- 
mitted a  project  with  estimates  of  the  cost  of  so  much  of  the  work  of 
enlargement  as  pertains  tQ  the  canal.  (8ee  pages  2011  et  ieq.^  Annual 
Report  of  the  Chief  of  Engineers  for  1884.) 

Upon  further  consideration  I  am  inclined  to  think  the  estimate  there 
given  is  too  small,  especially  in  the  item  for  deepening  the  canal  above 
the  locks,  and  that  the  total  estimate  ought  to  be  increased  by  such 
amount  ($140,915)  as  will  make  the  grand  total  $>, 750,000. 

I  also  desire  to  modify  the  project  then  presented  to  such  extent  as 
to  leave  open  the  question  of  the  dimensions  of  the  lock  proposed  to  be 
built  in  place  of  the  present  old  locks. 

I  further  desire  to  emphasize  the  fact  that  in  the  proposed  enlarge- 
ment every  part  of  the  present  work  will  be  utilized  without  loss  except 
the  '^old  locks,"  and  of  these  a  considerable  portion  of  the  materials,  es- 
pecially the  stoue,  can  be  used  again. 

It  is  not  proposed  to  disturb  the  present  **new  lock,"  which  is  all  that 
can  be  desired  for  no  greater  draught  than  about  17  feet. 

.When  my  annual  report  for  1884  was  submitted  I  was  strongly  im- 
pressed with  the  necessity  for  an  early  commencement  upon  the  new 
project,  but  did  not  fully  realize  the  emergency  as  it  was  shown  to  exist 
when  the  statistics  of  the  season's  commerce  were  fully  made  up. 

When  that  occurred  I  prepared  and  submitted  my  report  of  January 
8, 1885,  printed  as  House  Ex.  Doc.  No.  102,  Forty-eighth  Congress,  sec- 
ond session,  of  which  the  following  is  a  copy  : 

letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D,  C,  January  14,  1885. 

Sib  :  In  the  last  Annaal  Report  of  this  office,  for  the  fiscal  year  endiDg  June  30^ 
1884,  pai<cs  302  and  2011,  attention  was  called  to  the  rapid  increase  of  the  commerce 
passing  through  the  Sault  Saint  Mary's  Canal,  being  such  that,  should  its  rate  be 
maintained  for  the  next  eight  years,  the  period  \^'ould  be  then  reached  when  the 
present  lockage  system  would  be  found  insufficient. 

To  guard  against  this  it  was  reconmieuded  to  begin  at  once  the  construction  of  a 
new  lock  of  large  dimensions  upon  the  site  of  the  two  old  ones. 

I  have  now  the  honor  to  submit  herewith  a  copy  of  a  report  to  this  office  of  the  8th 
instant,  from  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers,  in  charge,  containing  official 
returns  lately  received  of  the  tonnage  passed  thiough  the  canal  during  the  season  of 
1884,  showing  the  increase  in  tonnage  to  have  been  beyond  all  expectation,  and  so 
largely'  in  excess  of  that  of  previous  years  that  should  the  rate  be  maintained  (of 
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which  there  Boeins  lo  b^  no  doubt)  the  iDsafficiency  of  the  preBent  lockage  system  will 
be  felt  at  the  expiration  of  one-half  the  length  of  time  above  estimated,  or,  say,  in 
four  years,  and  indicating  beyond  question  a  more  urgent  necessity  for  an  early  com- 
mencement of  this  indispensable  work. 

In  the  view  of  the  great  importance  of  this  subject,  I  beg  leave  to  suggest  the  trans- 
mission of  this  report  to  the  House  of  Representatives  for  the  information  of  the  Com- 
mittee on  Rivers  and  Harbors. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 

Chief  of  Engineerif 
Brig,  and  Bvl,  Maj,  Oem, 
Hon.  Robert  T.  Lincoln, 

Seeretai^  of  War, 


BBPOKT  of  lieutenant-colonel  O.  M.  POE,  COBP8  OF  ENOINEBB8. 

United  States  Engineer  Office. 

Detroit,  Mich,,  January  8,  1885. 

Sir:  In  mv  annnal  report  for  the  fiscal  year  ending  June  30,  1884,**  I  submitted  a 
project  for  the  enlargement  of  Saint  Mary's  Falls  Canal,  includinjjp  the  construction 
of  a  new  lock  in  place  of  the  two  old  ones,  and  urged  the  matter  in  terms  as  strong 
as  seemed  proper. 

It  was  stated  that  the  commerce  through  the  canal' during  1883  was  2,042,259  tons 
(registered);  that  the  annual  increase  in  tonnage  for  fifteen  years  had  been  quite 
uniform,  averaging  107,313  tons  per  year;  that  only  II  per  cent,  of  the  freight  pass- 
ing the  canal  during  1883  was  in  vessels  of  sufiiciently  light  draught  to  admit  of  their 
passing  through  the  old  locks,  and  that  if  these  figures  were  maintained  for  eight 
years  the  present  lockage  system,  although  in  constant  operation,  would  be  insufiS- 
cieut  to  take  care  of  the  shipping. 

We  now  have  complete  returns  for  the  season  of  1884,  and  the  annual  increase  in 
tonnage  has  not  only  been  maintained  but  largely  exceeded ;  that  is  to  say,  the  regis- 
tered tonnage  passing  through  the  canal  during  the  season  of  1884  was  2,997,837  tons, 
an  increase  of  955,578  tons,  or  nine  times  the  average  annual  increase  for  the  preced- 
ing fifteen  years.  Or,  to  state  it  possibly  with  greater  force,  this  increofie  in  1884  is 
equal  to  the  entire  commerce  through  the  canal  during  the  first  five  years  it  was  open  to  navi- 
gation, 

Shonld  this  rate  of  increase'  be  maintained,  the  full  capacity  of  the  lockage  system 
will  be  reached  within /our  years  instead  of  eighty  as  estimated  in  the  Annual  Report. 

The  following  table  affords  the  means  of  comparing,  in  detail,  the  businessjof  the 
oanal  during  the  season  of  1884  with  that  of  1883 : 

Comparative  statement  of  the  commerce  through  Saint  Mary*8  Falls  Canal,  Michigan,  for 

the  seasons  of  1883  and  1884. 


Items. 


Yeiwels nnmber. . 

Lockages do 

Tonnftge,  registered 

Do freisht.. 

Passengers number. . 

Coal tons. . 

Bailding stone do  ... 

Copper .  do 

Flour barrels . . 

Grain bushels . . 

Iron  ore tons.. 

Lnmber feet,  B.  &C . . 

Pig  and  manard  iron  — tons.. 

Salt barrels . . 

Silver  ore tons.. 

Unclassified  freights do 


1883. 


4.315 

2,331 

2, 042, 259 

2, 267, 105 

39, 130 

714,  444 

2, 405 

81.024 

687,  031 

6,  677, 025 

791.  732 

87,131,000 

109,910 

70,  H98 

814 

191, 571 


1884. 


5,689 

3,074 

2, 997. 837 

2, 874,  557 

54,214 

706,  379 

6.047 

36.062 

1. 248. 143 

12,  502.  894 

1.136,071 

122,  389,  000 

72,  428 

144.  804 

9,731 

207, 173 


Inorease. 


1,374 

723 

955. 578 

607, 452 

15,084 


3,642 

5.038 

561,112 

5,  825,  869 

344.339 

35, 258,  000 


73.906 

8,917 

15,602 


Per  cent 
age. 


Decrease. 


32 
31 
47 
27 
39 


151 
16 
82 
87 
43 
40 


104 

1,095 

■8 


8.065 


37,482 


Per  cent- 
age. 


84 


Canal  opened  April  23,  and  closed  December  10,  1884,  being  open  to  navigation  232  days. 
Canal  was  open  during  season  of  1883.  224  days. 
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The  increase  in  registered  tonnage  was  47  per  cent. ;  in  grain,  87  per  cent. ;  in  flour, 
82  per  cent.,  and  in  iron  ore  43  per  cent. 

These  are  the  great  staples  (although  a  notable  increase  in  the  lumber  traffic  was 
developed),  and  indicate  the  direction  from  which  future  increase  must  be  expected. 

It  will  be  principally  from  the  cereal  products  of  the  Northwest,  through  the  systems 
of  railways  terminating  on  Lake  Superior. 

It  is  stated  in  the  commercial  columns  of  the  newspapers  that  there  are  now  stored 
at  Daluth  alone  nearly  ri,000,000  bushels  of  grain,  and  thafc  this  will  be  increased  to 
more  than  7,000,000  by  the  time  navigation  opens. 

If  this  be  true  (and  I  do  not  doubt  it  for  a  moment),  the  canal  will  be  pushed  toward 
its  utmost  during  the  season  of  1^^. 

But  the  facts  adverted  to  do  more  than  indicate  the  necessity  for  beginning  the  en- 
largement of  the  canal  at  the  earliest  date  possible.  They  protest  in  the  strongest 
poasible  terms  against  all  propositions  to  fit  the  old  locks  for  dry-dock  purposes,  or  to 
build  a  dry-dock  anywhere  in  the  immediate  vicinity  of  the  canal,  to  be  operated  in 
connection  therewith. 

Another  point  which  I  particularly  invite  attention  to  is  the  fact  that  no  portion  of 
the  work  of  enlargement  recently  completed  will  be  lost.  On  the  contrary,  it  is  Just 
that  much  done  towards  the  project  now  so  strongly  recommended. 

I  have  to  request  that  this  report  be  fowarded  for  consideration  in  connection  with 
my  annual  report  for  the  year  ending  June  30,  1884. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  Foe, 
LieuL  Col,  of  EngineerSj 
Bvt  Brig.  Gen,,  U,  S.  A, 

The  Chief  of  Engineers,  U.  S.  A. 

Til**  table  in  the  foregoing  document  compares  the  traffic  for  the  two 
seasons  1883  and  1884. 

The  following  table  compares  the  traffic  for  the  fiscal  years  1883-'84, 
and  1884-'85: 

It  brings  the  comparison  down  by  periods  six  months  later  than  in 
the  former  case,  introducing  the  commerce  of  the  first  two  mouths  of 
the  current  year. 

Attention  is  invited  to  the  great  and  continued  increase  in  the  grain 
trade.  This  was  foreshadowed  in  the  remark  made  in  the  report  of 
January  8,  1885,  that  in  the  future  the  increase  will  be  **  principally 
from  the  cereal  products  of  the  Northwest,  through  the  systems  of  rail- 
ways terminating  on  Lake  Superior."i  I  confidently  look  for  a  continu- 
ance of  the  increase  of  this  traffic. 

Comparative  statement  of  husineee  through  Saint  Mar^s  Falls  Canal  for  the  fiscal  years 

1883-'84  and  1884-'85. 


Commoditiefl,  &c. 


YesMels Namber. 

Lock'tges do... 

ReKMtered tonnage. 

I^reight do... 

PsmeDgen number. 

Coal. tons. 

Copper do  .. 

Floor barrels. 

Grain bushels. 

Iron  oTS tons. 

Hannfactared  iron do  .. 

Lnmber M  feet,  B.M. 

Salt  .   barrels. 

Miscellaneoas  freight tons . 


1883-'84. 

4,768 

2,569 

2, 333,  257 

2.  540, 799 

49.  263 

764.915 

33.536 

891,291 

7, 490. 938 

936, 107 

93,  103 

92, 638, 000 

100, 731 

204,451 

1884>'85. 


5,629 

3.021 

2,981.786 

2, 870, 728 

44.533 

691. 174 

36.829 

1, 334, 802 

14, 130,  448 

1, 112,  828 

63.083 

131, 132,  000 

129.452 

187,  216 


Increase. 


861 

452 

648,529 

329, 929 

3,293 

443,511 

6.  639,  510 

176, 701 

38, 494, 000 
19. 721 

Decrease. 


4;  730 
73, 741 


30,020 


17,235 


Additional  statistics  of  interest  in  this  connection  are  given  in  the 
report  on  operating  and  care  of  Saint  Mary's  Falls  Canal. 

Upon  a  series  of  sheets  hereto  attached  an  endeavor  has  been  made 
to  graphically  represent  the  business  of  the  canal  by  calendar  years,  from 
its  opening  in  1866  to  the  close  of  1884.    Sheet  No.  1  shows  total  ton- 
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nage;  No.  2,  coal  and  copper;  No.  3,  iron  ore ;  No.  4,  lumber;  No.  5,  grain; 
No.  6,  the  passenger  traffic. 

The  five  articles  of  freight  above  mentioned  comprise  about  six- 
sevenths  of  the  entire  freight. 

Fully  realizing  the  necessity  and  urgency  of  the  case,  I  recommend 
an  appropriation  of  at  least  $250,000  to  begin  the  work  of  the  proposed 
enlargement  of  the  canal. 

A  much  larger  sum  could  be  put  under  contract  immediately  upon  its 
becoming  available,  but  if  the  full  amount  named  be  granted  the  work 
can  be  started  with  vigor  preparatory  to  asking  for  larger  sums  an- 
nually to  continue  it. 

The  improvement,  with  sufficient  appropriations,  can  be  completed  in 
five  years  from  the  time  of  beginning,  and  I  am  satisfied  that  it  will  be 
none  too  soon. 

Amnnnt  (estimated)  required  for  the  proposed  project $1,750,000 

Amount  that  can  be  profitably  expended  in  the  fincal  year  ending  June  30, 

1887 250,000 


LL3. 
OPERATING  AND  CARE  OF  SAINT  MARY'S  FALLS  CANAL,  MICHIGAN. 

Saint  Mar^  's  Falls  Canal  is  about  1  mile  in  length.  It  constitutes  a 
part  of  the  water  route  between  Lakes  Huron  and  Superior,  and  affords 
the  means  of  passing  the  Sault  de  Sainte  Marie,  overcoming  by  its  lock- 
age system  a  difference  of  level  of  about  18  feet. 

The  prism  is  of  variable  width  and  has  a  depth  of  16  feet  at  the  ordi- 
nary stage  of  water. 

The  lockage  system  is  double,  consisting  of  two  locks  built  when  the 
canal  was  first  constructed,  thirty  years  ago,  and  now  known  as  the 
"  old  locks,"  and  of  a  single  lock  completed  and  opened  to  navigation 
September  1,  1881.    The  latter  is  known  as  the  "new  lock." 

The  ^^old  locks"  consist  of  two  chambers,  one  immediately  up-stream 
from  the  other,  each  70  feet  wide,  350  feet  long  between  gates,  and  9 
feet  lift,  calculated  for  a' depth  of  12  feet  on  the  miter-sills,  but  really 
having  only  11^  feet  at  the  ordinary  stage. 

The  **  new  lock"  is  80  feet  wide,  narrowing  to  60  feet  at  the  gates,  515 
feet  between  gates,  and  has  a  lift  of  18  feet,  with  17  feet  of  water  on  the 
miter-sills  at  the  ordinary  stage. 

This  lock  is  a  magnificent  structure,  and  admirably  serves  its  pur- 
pose. 

Its  operation  is  rapid,  quiet,  and  efficient,  and  after  an  experience  of 
four  years  there  is  no  improvement  of  importance  to  suggest. 

The  organization  of  the  regular  force  employed  in  operating  and  care 
was  changed  on  the  1st  of  April,  1885,  by  dispensing  with  the  services 
of  one  superintendent  at  a  salary  of  $1,800  per  year,  and  four  lockmen 
at  a  salary  of  $45  per  month  for  the  season,  thus  considerably  reducing 
expenses. 

The  work  of  passing  vessels  through  the  canal  has  been  thoroughly, 
promptly,  and  satisfactorily  performed.  Only  trifling  derangements 
have  occurred,  and  these  have  been  quickly  repaired,  with  but  little 
delay  to  navigation. 

Three  men  belonging  to  vessels  were  drowned  during  the  year  and 
another  had  his  leg  broken. 
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The  groands  have  been  much  improved,  at  a  cost  of  $3,473.76. 

Electric  lights  of  the  arc  system  have  been  substituted  for  the  for- 
mer miueral-oil  lamps,  with  great  benefit  to  all  concerned  and  a  consid- 
erable saving  to  the  Government. 

A  portion  of  the  canal  grounds  between  the  ^^old  locks"  and  the 
river  wasoccupied  by  Indians,  who  inhabited  twenty-two  houses  or  huts. 
They  were  all  removed,  the  ground  having  been  leased  to  the  Michigan 
fish  commission  under  the  provisions  of  public  resolution  No.  35,  ap- 
proved June  26,  1884.  These  Indians  were  mere  squatters,  having  no 
legal  or  equitable  right  there,  but  were  afiforded  aid  in  the  removal  at  a 
cost  of  $358.37. 

Eules  and  regulations  for  the  government  of  the  canal  were  prepared 
and  after  approval  by  the  Secretary  of  War  were  published  in  accord- 
ance with  the  provisions  of  section  7  of  the  act  of  Congress  approved 
July  5, 1884. 

A  complete  set  of  drawings,  thirteen  in  number,  illustrating  the  con- 
struction of  the  canal  and  locks,  has  been  prepared  and  photolitho- 
graphed. 

Connected  with  the  canal  are  12,000  linear  feet  of  wooden  piers,  3,100 
linear  feet  of  masonry,  one  movable  dam,  fourteen  wooden  lock-gates, 
one  office,  one  dwelling-house,  one  machine-house,  two  warehouses,  one 
boat-house,  one  scow,  lock  machinery,  &c.,  to  be  cared  for  and  kept  in 
repair.  This  is  done  at  considerable  cost,  and,  since  much  of  this  prop- 
erty is  composed  of  perishable  materials,  the  necessity  for  repairs  and 
renewals  increase  with  the  lapse  of  time. 

Thus  far  the  annual  cost  has  not  exceeded  one-half  of  1  per  cent  of  the 
whole  cost  of  the  work,  but  it  must  be  expected  that  in  the  course  of 
time  it  may  amount  to  as  much  as  2  per  cent,  per  annum. 

The  estimated  cost  of  operating  and  care  during  the  fiscal  year  end- 
ing June  30,  1885,  was  $35,000 ;  the  actual  cost  was  $37,212.45.  The 
estimated  cost  of  operating  and  care  during  the  fiscal  year  ending  June 
30, 1886,  is  $32,000,  as  follows,  viz : 

Pay-roU  of  regalar  force $17,000 

Pay-roll  of  labor  party 9,000 

Pnrcliaae  of  supplies 6,000 

Total 32.000 

All  of  which  is  provided  for  by  indefinite  appropriation  under  section 
4  of  the  river  and  harbor  act  of  July  5,  1884. 
The  receipts  at  the  canal  for  the  fiscal  year  1884-'85  were : 

From  dry-dockiDg..4 ^346  00 

From  rents SiOO  00 

Total 546  00 

The  expeDdituren  were 27,242  45 

Net  cost  of  operating  and  care 26, 696  45 

Tbe  total  registered  tonnage  passing  through  the  canal  during  the^«ca{ 

year  was tons..  2,981,786 

Total  freight  tonnage do ...  2, 870, 728 

Number  of  passengers 44  53;^ 

Number  of  vessels  and  rafts 5'  Q29 

The  canal  was  open  to  navigation  during  the  fiscal  year  two  hundred 
and  nineteen  days,  or  fourteen  days  less  than  during  1883-'84. 

It  was  closed  for  the  winter  on  December  10,  1884,  and  opened  for 
the  current  season  May  6, 1885. 

The  cost  per  registered  ton  passing  the  canal  during  the  fiscal  year 
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was  eifrhty-nine  one-huudredths  of  1  cent,  and  per  freight  ton  ninety- 
two  one-hundredths  of  1  cent. 

These  items  of  cost  include  all  repairs  and  improvements,  and  all 
purchases  therefor. 

The  work  proposed  for  the  next  fiscal  year,  beyond  the  actual  oper- 
ating of  the  canal,  consists  in  continuing  the  improvement  of  the 
grounds,  rebuilding  such  portions  of  the  wooden  superstructures  as  ac- 
tually need  it,  and  the  current  repairs.  The  appejuded  report  of  Assist- 
ant Engineer  E.  S.  Wheeler,  general  superintendent  of  the  canal,  gives 
in  detail  the  facts  above  referred  to. 

An  itemized  list  of  expenditures,  as  required  by  law,  is  hereto  at- 
tached. 


report  of  mr.  b.  8.  wheeler,  general  superintendent. 

Office  of  Saint  Mary's  Falls  Canal, 

Saull  Sainle  Mane,  Mich,,  June  30,  1^85. 

Colonel:  I  have  the  honor  to  submit  the  foUowing  report  of  operations  connect<ed 
with  **  operating  and  care  of  Saint  Mary's  Falls  Canal,  Michigan,"  for  the  fiscal  year 
ending  June  30,  Lti85 : 

organization. 

The  regular  force  has,  by  your  orders,  been  diminished  by  one  superintendent  and 
four  lockmen.  It  now  consists  of  John  Spalding,  superintendent;  Andrew  Jackson, 
clerk;  Charles  H.  Spalding  and  George  Reynolds,  assistant  superintendents;  two  en- 
ginemen,  two  foremen,  four  watchmen,  and  fifteen  lockmen,  making  the  total  regu- 
lar force  number  twenty-seven.  The  following  arrangement  of  duties  has  been  ap- 
proved by  you : 

General  guperiniendent, — Duties:  Directs  improvements  and  repairs,  makes  pur 
chabes,  &.c.     Reports  to  the  engineer  officer  in  charge. 

Superintendent. — Duties :  Has  general  supervision  of  oanal  force ;  takes  actual  charge 
of  locking  in  emergencies.    Reports  to  general  superintendent. 

C/«r^.— Duties :  Keeps  the  books  and  accounts  of  the  canal ;  has  charge  of  all  office 
work  and  the  office  watchmen.     Reports  to  the  superintendent. 

Assialani  superintendent  (morning  watch). — Duties:  Has  charge  of  regular  lock  force 
during  morning  watch  (from  1  a.  m.  to  1  p.  m.) ;  looks  after  and  issues  supplies,  tools, 
and  other  canal  property;  receives  freight  from  the  warehouse,  d^o.  Reports  to  the 
superintendent. 

Jsiietant  Buperintendent  (afternoon  watch). — Duties:  Has  charge  of  regular  lock  force 
during  afternoon  watch  (from  1  p.  m.  to  1  a.  m.) ;  keeps  the  time  and  makes  the  pay- 
roll^ for  lock  force,  d^c.    Reports  to  the  superintendent. 

Fir$i  engineman, — Duties:  Has  general  charge  of  machine-house  and  machinery, 
and  special  charge  of  the  watches  from  7  a.  m.  to  1  p.  m.,  and  from  7  p.  m.  to  1  a.  m. 
Reports  to  the  assistant  superintendent  on  duty. 

Second  engineman, — Duties:  Has  special  charge  of  the  machine-house  and  machinery 
during  the  watches  from  1  a.  m.  to  7  a.  m.,  and  from  1  p.  m.  to  7  p.  m.  Reports  to 
the  assistant  superintendent  on  duty. 

Foreman  (mortiing  tratoft).— Duties:  Takes  charge  of  one  side  of  lock  ;  when  not 
engaged  on  the  lock  has  charge  of  the  extra  lockmen,  and  does  work  around  the 
canal;  takes  charge  of  diving  crew  and  apparatus,  &c.  Reports  to  the  assistant 
superintendent  on  duty. 

Foreman  (afternoon  wafvh), — Duties:  Takes  rharge  of  one  side  of  the  lock  ;  when 
not  engaged  in  locking  has  charge  of  labor  party,  &c.  Reports  to  assistant  super- 
intendent on  duty. 

Offio*'  watchmen  (two). — Duties:  Keep  alternate  watches  in  the  office;  receive  re- 
pnrt8  from  masters  and  clerks,  and  keep  the  **  Watchman's  record.''  Report  to  the 
elerk. 

kyatchman  at  the  **ffead,'* — Duties:  Lives  in  a  small  house  at  the  head  of  the  canal ; 
takes  the  lines  of  incoming  vessels ;  reads  tide-gauge  ;  cares  for  canal  property, 
&,c.     Reports  to  the  assistant  superintendent  on  duty. 

Night  watchman. — DiitieM:  Onsrds  the  canal  atni^ht;  reports  approaching  vessels ; 
calls  locknit'n,  &c.    Reports  to  the  assistant  su))erinte>ideut  on  duty. 

Lockmen  (Jiftt en). — Duties:  Passing  boats,  care  of  machinery,  &c.  Report  to  the 
assistant  superinteudent  on  duty,  or  to  the  foreman  or  engineman  to  whom  tLey  may 
be  assigned. 
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PASSING  OF  VESSELS,   ACCIDENTS  AND  DELAYS. 

The  paasiDg  of  vensels  has  been  attended  to  by  the  rei;ular  force.  This  service  has 
been  prompt  and  efficient.    The  following  accidents  and  delays  have  occurred : 

On  September  10  a  sailor  from  the  steam-barge  Chamberlain  was  drowned  in  the 
canal  Just  above  the  locks  and  another  had  his  leg  broken. 

On  October  2i>  two  men  were  drowned  just  below  the  lock.  The  lockmeu  threw 
life  pretierveis  to  them  and  attempted  to  reach  them  with  poles,  but  the  men  were 
too  drunk  to  help  themselves. 

On  the  *2l8t  of  July  one  of  the  cables  which  operate  the  gates  was  broken.  The 
cable  was  replaced  in  six  hours.  The  barge  Republic  and  tow  were  delayed  forty- 
five  minutes. 

On  the  29rh  of  September  another  wire  cable  was  broken.  Four  and  a  half  honrs 
were  occupied  in  replacing  it.  The  propellers  Nyack  and  Canada  were  each  delayed 
about  four  hours.  This  cable  was  the  only  new  one  that  has  ever  been  broken  in  the 
lock.  There  seemed  to  be  a  current  which  closed  the  gate  faster  than  the  engine 
could  take  in  the  slack,  and  the  bight  caught  on  the  point  of  the  miter-sill. 

On  the  13th  of  July  the  barge  Iron  State  ran  into  the  vessel  Our  Son,  which  was 
moored  to  the  north  pier  about  opposite  the  movable  dam.  The  damage  to  both  ves- 
sels was  estimated  at  $600. 

All  of  these  incidents  were  made  the  subjects  of  special  reports  at  the  time  of  their 
occurrence. 

IMPROVEMENT  OF  GROUNDS. 

The  stone  and  other  material  have  been  removed  from  the  south  side  below  and 
placed  on  the  north  side  above  the  locks.  The  warehouse  has  been  moved  to  the  lower 
end  of  the  canal  property.  The  ground  below  the  slope- wall  has  been  graded,  walks 
constructed,  and  520  trees  planted.  A  fountain  and  pool  have  been  constructed  on 
the  lower  grade,  lietween  the  machine-house  and  the  street.  The  cost  of  these  im- 
provements is  $3,473.76. 

MOVABLE  DAJf. 

The  movable  dam  has  been  closed  onoe  each  month  daring  the  season  of  navigation, 
and  has  been  kept  in  complete  repair. 

BLECTBIC  LIGHTS. 

The  old  kerosene  lamps  have  been  replaced  with  electric  lights,  which  were  lighted 
for  the  first  time  on  the  2dth  of  June,  1884. 

The  Brush  arc  light  is  used.  A  ten-light  dynamo  is  placed  in  the  machine-house, 
and  is  run  by  the  turbines.  Six  lights  are  placed  in  a  line  alons  the  south  wall  of 
the  new  lock  on  posts  30  feet  high,  except  one  below  the  lock,  which  is  on  a  post  4d 
feet  high.  One  light  is  placed  on  the  north  side  of  the  new  lock,  one  in  the  office, 
and  two  in  the  machine  house.  The  cost  of  the  plant  was  $2,021.30.  The  light  has 
been  very  easy  to  care  for,  is  very  mnch  better  and  cheaper  than  the  old  lights. 

N  DIVING  CREW. 

The  diving  crew  has  been  employed  two  or  three  times^eaoh  month,  and  has  done 
the  work  required  of  it  in  a  satisfactory  manner. 

SURVEYS  CONNBCTED  WITH  THE  CANAL. 

Survfj/  near  movable  datn.—ln  accordance  with  your  instructions  a  survey  of  a  portion 
of  the  canal  near  the  movable  dam  was  made,  to  show  the  tilling  in  of  soft  material 
since  the  opening  of  the  canal.  There  seemed  to  be  very  little.  A  special  report  of 
thirf  survey  was  submittecl  October  15,  1884,  by  Assistant  Engineer  Ripley  and  party, 
of  the  Hav  Lake  Channel  Improvement.     The  cost  was  $22.9H. 

Survey  for  $ite  /or  light-keepn-^H  dwtlling. — As  instrnctt^d  by  you  a  survey  was  also 
made  of  the  canal  lauds  west  of  Meridian  street  and  south  of  the  canal.  This  survey 
showed  contour  lines  1  foot  apart  vertically,  and  covered  an  area  of  about  1,000  feet 
long  and  150  feet  wide,  and  was  made  fur  the  purpose  of  computing  the  amount  of 
excavation  necetfsary  to  prepare  a  site  for  light- keepei'^s  dwelling. 

6urriry  of  map  to  accompany  report  on  title  to  canal  landn, — In  accordance  with  your 
instructions,  a  report  on  the  title  to  canal  lands  west  of  Portage  street  has  been  pre- 
pared. To  illustrate  this  report  a  map  was  made  in  the  following  manner :  Points  in 
the  United  States  land  survey  by  Whelpley  and  in  the  United  States  lake  survey  of 
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the  river  were  occupied  last  summer,  and  theodolite  pointings  taken  from  one  to  the 
other,  so  as  to  connect  the  two  surveys  by  a  system  of  triangulation.  The  two  sur- 
veys thus  connected  were  platted  in  one  map.  This  work  was  done  by  Assistant  En- 
gineer Ripley. 

SCRAP  IRON  AND  OLD  ROPE. 

A  large  amount  of  Junk  had  accumulated  about  the  canal,  and  was  very  much  in 
the  way.  By  your  order  under  express  authorfzation  of  the  War  Department  it  was 
collected,  weighed,  and  sold  to  John  Hickler.  The  sale  amouuted  to  $1,482.18,  and 
the  proceeds  were  turned  in  to  the  Treasury. 

REMOVAL  OF  THE  INDIANS. 

The  land  lying  between  the  slope-wall  of  the  old  locks  and  the  river  has  been  leased 
to  the  Michigan  State  Fish  Commission.  There  were  twenty-two  Indian  houses  on 
this  ground  and  eighteen  of  them  were  occupied  last  fall.  On  the  27th  of  September 
I  received  your  order  to  remove  the  Indians.  A  printed  copy  of  your  order  was  given 
to  each  head  of  a  family  or  owner  of  house.  Two  of  them,  who  were  employed  upon 
the  canal,  moved  away  immediately.  In  a  few  days  others  asked  to  have  their  honses 
moved  for  them,  and  this  it  was  deemed  best  to  do,  in  order  to  induce  better  feeling. 
The  regular  force  was  employed  at  this  work  at  intervals  for  several  weeks.  On  tho 
8th.  of  November  the  last  house  was  removed.    The  cost  of  this  work  was  ff35d.37. 

NEW  RULES  AND  RBQULATIONS. 

The  new  rules  and  regulations  were  received  on  the  29th  of  September,  ftnd  have 
been  enforced  since  that  dat«. 

Copies  were  posted  in  conspicuous  places  in  the  village,  at  the  canal  office,  and  locks, 
and  in  addition,  a  copy  was  issued  to  the  master  and  clerk  of  each  craft  passing  the 
canal,  and  a  receipt  taken  therefor.  This  plan  was  adopted  to  avoid  duplicating  them 
to  the  vessels,  and  also  as  evidence  that  all  masters  and  clerks  had  been  duly  intormed 
of  the  change  in  the  rules  for  the  government  of  the  canal. 

The  rules  and  regulations  as  published  by  order  of  the  Secretary  of  War  are  as  fol- 
lows : 

RULES    AND    REQI^LATIONS    FOR    THE     €K>VBRNMRNT    OF    THE    SAINT    MART'S  FALLS 

CANAL,  MICHIGAN. 

In  accordance  with  the  provisions  of  section  7  of  the  act  of  Congress  approved 
July  5,  1884. 

Bute  1.  The  movements  of  all  vessels,  boats,  and  other  floating  things  in  the  canal 
and  locks,  shall  be  under  the  direction  of  the  superintendent  and  his  assistants. 

Bul^  2.  All  steamers  desiring  to  use  the  locks  shall  signal  for  the  same  by  two  long 
and  two  short  blasts  of  the  whistle. 

Bute  3.  All  tow§  before  entering  the  locks  shall,  if  practicable,  shorten  their  tow- 
lines  to  400  feet  or  less.  All  tows  leaving  the  locks  shall  invariably  shorten  their  tow 
lines  to  400  feet  or  less. 

Bide  4.  In  passing  the  canal  vessels  or  boats  belonging  to  the  United  States  Gov- 
ernment shall  have  precedf^uce  over  all  others.  Passenger  boats  shall  in  general  have 
precedence  over  all  others,  except  those  belonging  to  the  United  States. 

Rafts  must  give  way  to  all  documented  craft.  Boats  arriving  first  at  the  canal  will 
in  general  have  precedence  over  others  of  the  same  class.  Small  vessels  or  craft  bent 
on  pleasure  only  shall  not  be  granted  a  separat*  lockage  when  others  are  waiting  to 
pass  the  locks,  but  may  be  passed  through  the  locks  in  company  with  other  vessels. 

Rule  5.  All  boats  waiting  above  the  locks  for  lockage,  must  be  kept  at  least  400  feet 
above  the  upper  gates;  and  those  waiting  below  the  locks  must  be  kept  at  least  200 
feet  below  the  lower  gates. 

liulf  6.  Masters  or  clerks  of  vessels  or  boats  shall  report  in  peraon  at  the  ofBde  of 
the  superintendent  on  each  passage,  and  make  such  statement  of  passengers,  freight, 
and  registered  tonnage  as  he  may  require. 

Bule  7.  No  business  trading  or  landing  affreight  or  baggage  will  be  allowed  on  or 
over  the  canal-piers  or  lock-walls,  except  such  small  articles  as  may  be  readily  carried 
in  the  hand,  so  as  not  to  delay  navigation  or  obstruct  the  operating  of  the  locks. 

Bide  H.  Vessels  or  boats  may  be  moored  to  the  piers  only  when  specially  permitted 
by  the  superintendent,  and  then  only  in  suoh  places  and  for  such  times  as  he  may 
direct. 

Rule  9.  No  material  of  any  kind  shall  be  thrown  into  the  canal.  Flues  shall  not 
be  cleaned  in  the  locks. 
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Rule  10.  All  persons  are  prohibited  from  willfolly  or  carelessly  damaging  the  oanal, 
or  any  part  thereof. 

Rule  11.  Al)  boats  nsing  the  canal  mast  be  free  from  projecting  irons  or  rongh  sur- 
faces that  would  be  liable  to  damage  the  lock- walls  or  canal  piers. 

RvU  12.  No  vessel  or  boat  shall  in  any  way  obstruct  the  canal  or  delay  in  passing 
through,  unless  permitted  to  do  so  by  the  propter  authority.  The  neglecting  of  any 
lawful  order  shall  be  construed  as  obstructing  the  free  navigation  ot,  the  canal. 

REPORTS  OF  FRRIOHT  AKD  PASSEMOBR  TRAFFIC. 

Statistics  relating  to  freight  and  passenger  traffic  are  collected  from  reports  fur- 
nished by  masters  and  clerks  of  vessels  when  passinp^  through  the  locks.  Blanks  upon 
which  to  make  these  reports  are  furnished  from  this  office,  and  a  return  of  cargo  and 
passengers  exacted  from  each  craft. 

It  has  been  the  custom  to  issue  blanks  printed  on  loose  sheets  of  paper,  and  it  was 
found  that  in  this  form  many  were  wasted.  With  your  approval  the  blanks  are  now 
bound  in  small  books,  containing  sufficient  for  twenty- hve  trips  for  passenger  and 
freight  boats  and  fifty  for  tug-boats.  These  books  are  issued  to  the  masters  or  clerks 
and  receipts  taken  therefor.    This  plan  has  proven  a  great  convenience  and  saving. 

DRAWINGS  OF  CANAL  AMD  LOCKS. 

The  drawings  for  publication  of  canal  and  locks  have  been  completed  by  W.  C. 
Saner,  draughtsman.    A  brief  description  has  been  prepared  to  accompany  them. 

COST  OF  OPERATING  AND  CARE  DURING  THE  PRESENT  FISCAL  YEAR. 

Pay-roll  of  regular  force (19,146  67 

Pay-roll  of  labor  party 4,523  43 

Purchase  of  supplies 3,572  35 

27, 242  45 
Less  receipts  for  rents  and  dry-docking 546  00 

Net  cosi  of  operating  and  care 26, 696  45 

ESTIMATED  COST  FOR  NEXT  FISCAL  TEAR. 

Pay-roll  of  regular  force |17,000  00 

Pay-roll  of  labor  party 9,000  00 

Purchase  of  supplies %  6,000  00 

Total 32,000  00 

For  my  report  on  the  statistics,  finances,  and  business  of  the  canal  I  append  the  re- 
port of  Mr.  Jackson,  clerk,  as  compiled  by  him  from  the  books  of  his  office. 
Very  respectfully,  your  obedient  servant, 

E.  6.  Wheeler, 
General  Superintendent 

lAent.  Col.  O.  M.  PoE, 

Corpe  of  Engineere,  U,  S.  J. 


report  of  mr.  andrew  jackson,  clerk. 

Office  of  Saint  Mary's  Falls  Canal, 

Sault  Satnie  Marie,  Mich.,  July  1,  lbd5. 

Sir:  I  have  the  honor  to  make -the  following  report  connected  with  operating  and 
oare  Saint  Mary's  Falls  Canal,  Michigan,  for  the  fiscal  year  ending  June  30, 1885. 

The  canal  was  open  to  navigation  during  the  present  fiscal  year  219  days,  14  days 
less  than  during  the  fiscal  year  of  1883-V4.  It  was  closed  for  the  winter  on  Decem- 
ber 10,  1884,  and  opened  for  the  current  season  on  May  6, 1885. 

The  statement  of  business  for  the  season  of  1884  shows  that  five  articles,  consisting 
<tf  iron  ore,  lumber,  coal,  wheat,  and  copper  comprise  84  per  cent,  of  the  entire  com- 
merce through  the  canal  for  that  year.  The  perceotage  that  each  bears  to  the  en- 
tire freight  traffic  is  as  follows :  Iron  ore,  40 ;  coal,  24 ;  wheat,  13 ;  lumber,  6,  and 
copper  1  per  c^t. 
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Three  of  these,  wheat,  coal,  and  Inmber,  are  comparatively  new  freights,  not 
been  prominent  in  the  commerce  of  Lake  Superior  until  recently.  The  first  8hi(.»— 
ments  of  wheat  and  coal  in  any  considerable  quantity  were  in  1871,  while  hunb^'r 
ship  nents  did  not  begin  until  1S75. 

Iron  ore  and  copper  have  always  been  important  items  of  the  traffic,  thongh  tho^r 
have  increased,  in  the  case  of  the  former,  from  1,447  tons  in  1885  (the  year  the  cans^l 
was  first  opened)  to  11,136,071  tons  in  1884,  and  in  the  latter  from  3,196  tons  to  36,0St2 
tons  dnrinff  the  same  period. 

The  total  amount  of  registered  tonnage  which  has  passed  through  the  canal  sine^ 
its  first  opening  in  1855  np  to  the  present  date  is  29,766,9;27  tons. 

On  July  24,  1884,  there  were  55  passages  through  the  locks,  the  largest  day's  has  i  - 
ness  in  the  history  of  the  canal.  On  Juue  1*2,  1885,  there  were  53  prissages  throng  li 
the  new  lock.  43  of  these  were  locked  between  the  hours  of  11  o'clock  a.  m.  and  IS 
o'clock  midnight,  or  during  thirteen  hours  of  the  day.  The  look  was  also  idle  during 
this  time  one  hour  and  thirty-seven  mi  notes. 

The  statement  of  bnsiness  through  the  canal  shows  the  total  freight  traffic  for  tlm« 
present  year  to  be  2,870,728  tons ;  this  is  329,929  tons  greater  than  the  freight  tonna^« 
for  the  last  fiscal  year. 

Statement  of  receipts  and  expenditures  at  Saint  Mary^s  Falls  Canal,  Miehiganf  during  the 

fiscal  year  ending  June  30,  1685. 


Receipts. 


Sonrce. 


Dry-docking. 
Rente 


Amount. 


$346  00 
200  00 


546  00 


Expenditares. 


For  what  purpose. 


Office  expenses 

GK;neral  purchases 

PhotoUtbographing  drawings 

Repairs  

Labor  (operating  canal) 

Extra  labor 

Lights  on  locks 


Amoun^- 


$71«  O? 

18,177  »f 
166  ^ 


J7.»4«  ** 


Net  cost  of  operating,  and  care  of  canal,  $26,696.45. 

Statement  of  the  number  of  vessels  passed  through  the  Saint  Mary*s  Falls  Canal,  Mio^^ 
gan  with  number,  itme,  and  cost  of  lockages,  for  the  fiscal  year  ending  June  30,  lti85. 


Items. 


Kumberof  ressels 

If  umber  of  lockages 

Registered  tonnage 

Freight   tons.. 

Time  expended  in  receiring  and  passing  Teasels : 

Per  vessel minutes.. 

Per  lockage     do 

Time  per  vessel  during  which  vessels  were  in  look do 

Cost : 

Per  vessel 

Per  lockage 

Per  ton,  register 

Per  ton,  freight 


Through 
old  looks. 


08 
67 


20 
86 
48 


Through 
new  looks. 


5,686 
^864 


10 
86 
81 


Totab»0^ 


2.870,7«» 
94 

r 


85- 

o.o(ii» 


NoTK— "Cost "  includes  all  repairs  and  improvem  ents  made  by  the  operating  faroe  and  labor  psi^ 
and  all  purchases  therefor. 

STATBMENT  OF  THE  BUSINESS  OF  THE  SAINT  MART'S  FALLS  CANAL,   BaCHIGAN,  FOE 

THE  FISCAL  YEAR  ENDING  JUNE  30,   1885. 

Nnmber  and  class  of  vessels  passed : 

Side- wheel  steamers 140 

Propellers 3,481 

Sail 1,669 

Rafts  and  nnregistered  craft 399 

Total  passages *...  5,639 

Total  registered  tonnage 8,981,78$ 
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Freight  and  passenger  traffic : 

Coal tons..  691,174 

Copper do.---  36|629 

Flour ..--. barrels..  1,334,802 

Grain ". bushels..  14,130,448 

Iron  ore tons..  1,112,828 

Pig  and  manufactured  iron do 63,083 

Lumber M  feet,  B.  M..  131,132,000 

Salt barrels..  129,452 

Miscellaneous  or  unclassified  freight tons. .  187, 216 

Total  freight tons..  2,870,728 

Passengers number..  44,533 

Very  respectfully,  your  obedient  servant, 

Andrew  Jackson, 

Vlerk. 
To  Mr.  E.  S.  Whbkler, 

General  Superintendent. 


Abstraet  ofUdefar  euppUeefor  operating  and  care  of  Saint  Mary*9  FalU  Canal,  Michigan, 
received  and  opened  by  Lieut,  Col,  O,  M,  Poe,  Corpe  of  Engineers,  on  September  23,  1884, 
in  aooordance  with  circular  letter  from  this  office  dated  September  17,  1884,  as  preseribei 
b^  paragraph  1488,  Army  Regulations,  1881. 


1 

2 

S 
4 


1 

t 


Kames  and  reaidenoeB  of  bidden. 


T.  B.  Bay]  St  Co.,  Detroit,  Mioh. 


Charles  A.  StfttUnger  Sc  Co.,  Detroit, 
Mioh. 

Buhl,  Sons  St  Co..  Detroit.  Mich 

Standard  Broe.,  Detroit,  Mioh 


Farrand,   Williama    &   Co.   Detroit, 

Mich. 
F.  H.  Hinohman  ft  Son,  Detroit,  Mioh. . 

J.  P.  Doni^dsonft  Co 

H.  D.  EdwnrdsftCo 


Hardware, 
approxi- 
mate toteL 


$163  61 


Patnta,  oila, 
Sec.,  ap- 
proximate 
total 


$42178 
480  66 


Bope,  fto., 

approxi- 
mate total 


$071  82 
1,016  04 


Bemarka. 


Beoommended  for 

acoeptanoe. 
Inoomplete. 

Do. 
Inoomplete  and  not 

signed. 
Beoommended  for 

aooeptance. 

Do. 


NOTB. — ^For  the  purpose  of  oomparinf:  the  bids,  the  approximate  quantities  giren  by  each  lowest 
idder  were  adopted  to  obtain  the  totals  of  the  other  bidders. 


bidder 


Ahetraei  of  bids  for  furnishing  14,000  blank  vessel-statements  for  use  in  "operating  and  care 
of  Saint  Mary's  Falls  Canal,  Michigan,*'  received  and  opened  by  Lieut,  Col.  O.  M,  Poe, 
Corps  of  Engineers,  on  March  30, 1885,  tn  accordance  with  paragraph  1488,  United  States 
Army  Regulations,  1881. 


Vik 

Kames  and  residenoes  of  bidders. 

Total. 

Bemarks. 

1 

2 

The  Detroit  News  Company.  Detroit,  Mioh 

Biohmond.  Backus  St  Co..  Detroit.  Mioh  ......... 

$56  00 
63  50 
77  10 
6186 

Acoepted. 

8 

J.  W.  Fales  ft  Co..  Detroit.  Mich  ' 

No.  1. 

Do 

No.  8. 
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Itemized  statement  of  expendituren  ineurred  on  account  of  appropriation  for  operating  and 
care  of  Saint  Mary^s  Falls  Canal^  Michigan^  during  the  fiscal  year  ending  June  30»  1^5. 

FOR  MONTH  OP  JULY.  1884  (PART). 


Date. 

Ko.  of 
voucher. 

From  whom  pur- 
chMed. 

Articles. 

Total*. 

1884. 
Jane   5 

8 
4 

D.R.Peiroe,  treas- 
urer. 

W.  W.  Leggett, 
agent. 

1  cast-iron  pnUey,  525  ponnds,  at  4  oenta  per  pound. 

2  set  act ews.  at  25  oODta  each 

•81  00 
50 

184  hoars*  labor,  lathe- work,  at  00  cents  per  hour  . . . 

5  hoars'  labor,  vise- work,  at  40  cents  per  hoar 

7^  bours'  labor,  common,  at  20  cents  p«r  hour 

Cartaseon  nallev.  shon  to  dock. .................... 

11  10 

200 

1  60 

50 

July  11 

Packiniz electric  lisht  machinery 

1  00 

FOR  MONTH  OF  AUGUST,  1884. 


Jaly    11 


July      2 


land2 


8 


Pay-rolls,  Jaly. 


B.  D.  Johnson . . . 


2  superintendents,  at  $150  each 

2  assistant  superintendents,  at  $100  each 

1  clerk 

2  foremen,  at  $75  each 

1  engineman 

1  enf(ineman ..«. 

4  watchmen,  at  $45  each 

21ockmen,  at  $60  each 

2  lockmen,  at  $50  each   

15  lockmen,  UM  months,  at  $45  each 

1  laborer,  194|  hours,  at  20  cents  per  hour , 

14  laborers,  3,137^  hours,  at  17|  cents  per  hour 

2  blacksmiths,  154  hours,  at  30  cents  per  hour 

1  carpenter,  255  houi-s,  at  25  cents  per  hour 

1  scrubber,  40  hours,  at  15  cents  per  hour 

1,155  feet  pine  flooring  (matched),  at  $18  per  M  feet 
Cartage  on  same  from  yard  to  canal 


300  00 

200  00 

150  00 

150  00 

80  00 

80  00^ 

180  00 

180  00 

100  00 

658  50 

38  90 

549  05 

46  20 

68  75 

6  00 

80  79 

60 


FOR  MONTH  OF  SEPTEMBER,  1884. 


Jnly     2 

land2 

8 

4 

6 
6 

Pay-rolls,  August  ■ 

W,  A.  Dennis  — 
P.M.  Church 

R.  A.  Geary,  man- 
ager. 

George  H.  Smith  . 

2  snoerintendents.  at  $150  each 

803  00 

2  assistant  suoerintendents.  at  8100  each 

200  00 

1  clerk 

150  00^ 

2  foremen,  at  $75  each 

150  00 

4  watchmen,  at  $45  each - 

180  00 

1  enirin<*man , r . 

00  00 

1  enirinemftn 

80  00 

2  lockmen,  at  $80  each 

120  00 

2  lockmen.  at  $50  each 

100  00 

15  lockmen  at  $45  rach 

675  00 

1  s<^rubber,  55  hours,  at  15  cents  ner  hour. 

8  25 

1  carpenter,  250  hours,  at  25  cents  per  hour 

62  50 

2  teams,  1961  hours,  at  371  cents  per  hour 

78  7S 

1  mason,  1G0|  hours,  at  30  cents  per  hour 

48  10 

1  blacksmith,  211i  hours,  at  30  cents  per  hour 

1  plasterer.  80  hours,  at  25  cents  per  hour 

68  40 
20  00 

1  laborer,  31  hours,  at  20  cents  per  hour    

6  20 

Ang.    30 

14  laborers,  3,095  hours,  at  17^  cents  per  hour 

10  yards  cotton  cloth,  at  10  cents  per  yard 

Ml  63 
1  00 

10  yards  red  flannel,  at  35  cents  per  yard 

8  50 

28 

3  pounds  lampblack,  at  25  cents  per  pound 

75 

I  flle - 

85~ 

10  pounds  lath  nails,  at  61  cents  per  pound 

6S 

1  harness  buckle 

4 

Sept.  26 

1  rubber  stamp,  4  lines,  at  25  cents  per  line 

1  00 

2  rubber  stamps,  2  lines  each,  at  25  cents  per  line. . . . 
1  rubber  stamp,  1  line 

1  00 
25 

-       80 

Hire  of  ooe  storage  room  from  July  I  to  September 
30,  both  dat«s  inclusive,  three  months,  at  $100  per 
year. 

2fO0L 
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lUmiued  $tatement  of  expendiiurea  incurred  on  account  of  appropriation  for  operating  and 
care  of  Saint  Mary's  Falls  Canal,  Michigan,  ^c. — Continued. 

^      POR  MONTH  OF  OCTOBER.  1884  (PART). 


Date. 


1884. 
Got.      8 


^5  • 

^1 


From  whom  pnr> 
chftaed. 


Pay-roll,  Soptem- 


Farrand,  Williams 
Sl  Co. 


Articles. 


Totals. 


2  saperintendeotft,  at  $150  each 

2  assistant  superintendents,  at  $100  each 

1  clerk  

2  foremen,  at  $75  each 

1  en^incman 

1  enginemau 

4  watchmen,  at  $45  each 

2  divers,  2  days,  at  $10  per  day 

2  lockmen,  at  $60  each 

2  lockmen,  at  $50  each 

15  lockmen.  14U  months,  at  $45 each 

50  pounds  Spanish  whiting,  at  1  cent  per  ponnd 
3.000  ponnds  white  lead,  at  5^  cents  per  pound  . 
60  gaUonM  turpentine,  at  48|  cents  per  gallon  . . 
t  dozen  No.  I  sash  tools,  at  32  cents  i>er  doxen  . 


$300  00 

200  00 
150  00 
150  00 

00  4)0 

80  00 
180  00 

20  00 
120  00 
100  00 
872  00 
50 
185  00 

20  lOx 
16 


7.951  62 


ItemiMod  statement  of  expenditures  on  account  of  appropriation  for  operating  and  care  of 
oanals  and  other  work  of  navigaiiony  applied  to  operating  and  care  of  Saint  Mary*s  Falls 
Canal,  Michigan,  during  part  of  fiscal  year  ending  June  30, 1885. 

FOR  MONTH  OF  OCTOBER,  1884  (PART). 


Bate. 


1884. 


Sept.    80 
13 


16 
29 


2 
3 


4 

5 


From  whom  par- 
chased. 


Pay-roll,  Septem- 
ber. 


Articles. 


E.M.Laoy... 
P.  M.  Charch 

W.  A.  Dennis 
George  Kemp 


27 


Dot.       3 


6 

7 

8 
9 


K.  Tattle 

C.  Corbett,   man- 

Zr. 
pt  D.  Perry  . 
T.  B.  Rayl  Sl  Co. . 


1  team,  10  hours,  at  30  cents  per  hoar 

1  team,  15  hours,  at  37|  cents  per  hoar 

1  plasterer,  50  hours,  at  25  cents  per  hour 

1  mason,  10  hourn,  at  30  cents  per  hour , 

1  carpenter,  260  hours,  st  25  cents  per  hour. 

1  blacksmith,  156  hours,  at  30  cents  per  hour , 

1  scrubber.  60  hours,  at  15  cents  per  nour 

I  laborer,  32^  hours,  at  20  cents  per  hour 

16  laborers,  3.350  hours,  at  17|  cents  per  hour , 

2i  ponnds  glycerine,  at  54  cents  per  pound 

8  ounces  machine  oil,  at  $1.50  per  pound 

1  dozen  carriage  bolts , 

1  dozen  screws 

2  ponnds  umber,  at  10  cents  per  pound 

11^  yanis  cotton  cloth,  at  10  cents  per  yard 

30  barrels  lime,  at  $1.25  per  barrel 

Freight  and  charges  from  Detroit  to  Sault  Ste. 

Miirio,  Mich.,  on  2  boxes  electric  light  fixtures; 
1  box  lamp  chimneys ;  2  boxes  carbons ;  1  box  seg- 
ments ;  1  package  printing ;  1  bag  grass  seed — for 
the  lot 

1  bag  (2  bushels)  lawn  grass  seed 

Transmission  of  one  telegram  from  "Washington, 
D.  C,  to  Detroit 

4,807  fe<>tB.  M.  pine  lumber,  at  $12  per  M 

4  cross-cut  saws,  28  feet,  at  82  cents  per  foot , 

1  try-square  (8  inch) , 

1  bevel  (8  inch) , 

1  pair  10-inch  carpenter's  dividers 

1  lO-inch  draw -knife 

1  12  inch  screw  driver 

1  wood  rasp,  half  round,  16-inoh 

1  oilstone  

1  iron  spoke-shave 

1  claw-hammer 

1  8inch  monkey-wrench 

1  pair  tinker's  shears 

1  dozen  steel  railroad  shovels 

1  ratchet  brace  and  8  bits  a. 

1  2-inch  millwright's  gauge 

1  l^-inch  millwright's  gauge 

1  |-inch  millwTight'a  gauge 


Total. 


$3  00 

562 

12  50 

3  00 

65  00 

46  80 

9  00 

6  50 

586  23 

1  35 

75 

75 

10 

20 

1  50 

87  60 

3  71 

5  75 

24 

57  68 

896 

30 

25 

40 

60 

25 

50 

25 

20 

85 

40 

1  76 

700 

286 

1  50 

1  00 

80 
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Itemized  itatement  of  expenditures  on  account  of  appropriation  for  operaOmg  and  erne  of 

canaU  and  other  work  of  navigation,  fc. — Continaed. 

FOB  MONTH  OF  OCTOBER,  1884  (PABT)— Continaed. 


DAtCb 


1884. 
Ooi.       8 


Oct. 


10 
11 


13 


From  whom  pnr* 
ohMftd, 


T.B.Bayl&Co... 


Arttoles. 


1  aei  i-inoh  bolt  dies 

1  set  }-lnch  bolt  dies 

1  pair  extension  gas-pipe  tongs,  l^-inph  to  2-inob  . ... 

1  pair  extension  gas-pipe  tongs,  4-incb  to  l-lnob 

1  tray  brass  oilers 

1  speed  indicator 

1  large  catter-wbeel 

1  small  catter-wbeel 

1  set  grate  bars,  8  pieces 

1  stove  flre-pot 

2  sets  mica,  at  $2  per  set 

lash  pan 

1  stove  grate 

1  set  mica 

6  hammer-handles,  at  6  cents  each 

6  flle-hapdles.  at  l|  cents  eacb 

2  dosen  pick-nandfes,  at  82  per  dosen 

2  dosen  axbandles,  at  $2.50  per  dozen 

1  cast-iron  balance  ball,  8-inoh  diameter 

2  expansion  Joints,  10^  inches  long,  24-inch   diam- 
eter, at  $5  each. 

6kegs8-penny  naUs,  $2.60  each 

6  kegs  12-penny  nails,  at  $2.25  each 

10  kegslO-penny  nails,  at8  2.25  each 

10  kegsOO-penny  nails,  at  $2.25  eaoh  

6  l-incbellK>ws,  at  10  cents  each 

6  l-inch  onions,  at  14  cents  each  

Oi-inch  plugs,  at8  cents  each 

6  1-inch  pings,  at  4  cents  each 

G  l^-inch  plugs,  at  6  cents  each 

6 2inch  to  li-inch  reducers,  at  16 cents  each 

6  IMnch  to  li-lDch  reducers,  at  10  cents  each 

6  l|-inch  to  1-inch  reducers,  at  7  cents  each 

2  brass  sleeves,  at  $4  each 

50  poundu  burnt  amber,  at  6  cents  per  pound 

25  pounds  chrome  yellow  in  oil,  at  16  cents  per  pound. 
25  pounds  chrome  green  in  oil,  at  14  cents  per  pound. 
5  pounds  nltramarino  blue,  at  20  cents  per  pound  . . . 

4  pound  gold  bronze,  at  $2.25  per  pound 

10  pounds  rosin,  at  2  cents  per  pound 

5  poundH  native  shellac,  at  26  cents  per  ponnd 

50  pounds  putty,  at  2i  cents  per  pound 

50  pounds  red  lead,  at  5}  cents  per  pound 

'  4  pounds  muriatic  acid,  at  8|  cents  per  ponnd 

!  4  pounds  glycerine,  at  28  cents  per  pound 

I  40  galloDSilspan  drver,  at  77^  cents  per  gallon 

10  gallons  Dammar 'vtimish,  at  $1.52i  per  gallon 

'  10  gallons  alcohol,  at  $2.42^  cents  per  gallon 

j  1  barrel  iron-ore  paint 

I  06  gallons  raw  liuseed  oil,  at  51  cents  per  gallon 

I  08A  gallons  boiled  linseed  oil,  at  54  cents  per  gallon . 

2  dozen  No.  4  super  wall  brushes,  at  $4.50  per  dozen 

I  1  dozen  (2  xx  round)  paint  brushes 

I  i  dozen  No.  8  sash  tools,  at  $1.08  per  dozen 

,  I  dozen  C-inch  seam  brushes,  at  $1.76  per  dozen  ..... 
1  dozen  9-incb  "B"  whitewash  brushes 

3  barrels  lampblack,  at  $2.72  each 

R.  W.  King  &  Son .    3  dozen  No.  1  Argand  chimneys,  at  50  cents  per  dosen. 

!  1  groRs  wicks 

FnMght  on  1  box  chimneys  returned  from  Sault 
8t(>.  Marie,  Mich. 


T.  B.  Rayl  &Co.. 
Farrand,  Williams 
A,  Co. 


TdtiO. 


FOR  MONTH  OF  NOVEMBER,  1884. 


Sept.    25 


1 
2and8 


I 


Wm.  H.   Thomp-     Job  printing 
son,  manager,      i 

Pay-rolls,  October.  I  2  superintendents,  at  $150  each 

2  assistant  superintendents,  at  $100  each. 

1  clerk 

2  foremen,  at  $75  each 

1  engiqenian 

1  engioeman 

4  watchmen,  at  $45  each 

2locl(men,  at  $60  each  

2  lockroen,  at  $50  each 

151ockmen,  at  $45  each 


•150 
150 

100 

80 

840 

ISO 
90 
16 

•  00 

2  75 
400 

75 
1  80 

lis 

88 

88 

400 

500 

3  60 
10  00 

16  00 
U  50 

28  50 

28  60 

80 

84 

18 

81 

86 

86 

60 

42 

800 

300 

400 

3  50 
1  00 
1  18 

20 
180 

1  25 

2  88 
85 

1  IS 
81  00 
15  25 
24  25 

4  00 
48  06 
53  06 

9  00 

5  63 
54 
88 

3  57 
8  16 
1  50 

60 
SO 


25  60 

300  00 
200  00 
150  00 
150  00 
80  00 
80  00 
180  00 
120  00 
100  00 
•75  00 
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ItemUfed  atotommf  of  expenditurea  on  aooouni  of  appropriation  for  operating  and  eare  of 

oanaU  and  oihor  work  of  navigation^  ^o. — Continaed. 

FOB  HOKTH  OF  NOYSMBBR.  1884-Continiird. 


Date. 


1884. 
Sept.   26 


Oct.     28 

9 
80 


25 


15 
31 


2aad3 

i 
6 
6 


8 
9 


21 


From  whom  pur- 
ohaeed. 


P»y-roUs,  October. 

Q^eorgeKemp — 
B.  D.  Johnson... 
P.  If.  Church 


H.  W.  Seymour  . 


Charles  F.  Reed, 

agent. 
George  Kemp 


10 


W.  W.   Leggett, 
agent. 


Articles. 


1  team,  IS  hours,  st  871  cents  per  hour 

1  carpenter.  200  hours,  at  25  cents  per  hour 

1  blacksmiUi,  107  hours,  at  80  cents  per  hour 

1  scrubber,  50  hours,  at  15  cents  ]>er  nonr 

15  laborers.  2.882^  houis,  at  174  cents  per  hour 

80  tons  (or  2,000  pounds)  anthracite  coal,  at  96.75 

per  ton. 

667  pine  shingles,  at  93  per  If 

Cartage  on  same 

2  calking-irons,  at  82|  cents  each 

1  pair  butts 

1  door  lock 

2  pair  of  gate  hinges,  at  35  cents  each 

2  gate  latches,  at  15  cents  each 

1  pair  strap  hinges 

1  gate  hooK 

161  cedar  fence-posts,  at  7  cents  each 

1  light  (16  by  20  inches)  window-glass 

147  feet,  B.  M.,  planed  lumber,  at  925  per  M  feet 

890  feet,  B.  M.,  common  lumber,  at  912  per  M  feet.. 
2,076  feet,  B.  M.,  planed  lumber,  at  916  per  If  feet.. 

242  feet,  B.  M.,  planed  lumber,  at  920  i>er  M  feet 

63  feet,  B.  H.,  planed  lumber,  at  915 per  M  feet 

264  feet,  B.  M.,  planed  and  clear  Inmber,  at  940  per 

M  feet. 

28  feet,  B.  M.,  flooring  boards,  at  930  per  M  feet 

1,600  feDce-piokets,  at  2  cents  each 

Cartage  on  above 

Express  charges  on  two  packages  of  field  notes  from 

LanHing,  Mich.,  to  Detroit,  Mich. 
Freight  and  charges  firom  Detroit  to  Saolt  Ste. 

Marie,  Mich.,  on  the  following  articles: 

2  boxes  diugs;  1  box  whiting;  1  box  dry  umber; 
1  box  putty ;  30  kegs  white  lead ;  1  keg  red  lead ; 
1  can  alcohol;  1  barrel  paint;  4  barrels  linseed 
oil ;  3  barrels  lamp  black ;  1  barrel  charcoal ;  3 
coils  rope;  2  boxes  hardware;  1  bundle  beltiniz; 
6  bales  oakum ;  10  barrels  salt ;  2  barrels  lard  oil ; 
1  barrel  tallow ;  4  dosen  brooms ;  5  boxes  soap ;  8 
cases  lye ;  5  bales  waste  :  32  kegs  nails  ;  2  bundles 
shovels ;  2  bundles  handles ;  1  bundle  saws ;  10 
barrels  kerosene  oil ;  2  ca^es  matches ;  4  cacs  Ja- 

ran  and  1  can  Damar  varnish ;  6  cans  turpentine ; 
jug  acid ;  1  fire-pot;  2  grates;  1  ash  pan,  and  1 
iron  balance-ball,  weight  21,404  pounds,  at  25  cents 
per  hundred- weight. 
Freight  and  charges  from  Detroit  to  Sault  Ste. 

Marie,  Mich.,  on; 
1  bundle  packing 

1  box  lamp  chimneys 

40  feetohHiu 

2  barrels  iron  clampa 

1  reel  wire  rope,  from  Chicago  to  Sault  Ste.  Marie, 

Mich..  2,000  pounds,  at  22^  cents  per  hundred- 
weijjht. 
1  cask  el  ass  globes,  from  Cleveland,  Ohio,  po  Sault 
Ste.  Marie,  Mich.,  225  pounds,  at  46)  cents  per 
hundred-weight. 

1  reel  lead  cable,  from  Ansonis,  Conn.,  to  SanltSte. 
Marie,  Mich. 

26  glatfs  globes,  at  91*35  each 

2  pounds  insulated  wire,  at  50  centfi  per  pound 

Freijiht  on  package  wire  ft*om  Cleveland,  Ohio,  to 

Sault  Ste.  Marie,  Mich. 
Freight  on  1  cask  of  globes  from  Sault  Ste.  Marie, 

Mich.,  to  Cleveland,  Ohio  (returned). 

1  pair  small  pliers 

1  pair  medium  pliers 

1  pair  large  pliers j 

1  pair  pole-climbers i 

1  screw-driver  (small) 

1  brush  (electri^  liKht  plant) 

2,00«  copper-coateu  caroons,  at  932.50  per  M 

1  set  commutator  segments,  Ko.  5 

1  set  btusbes,  No.  5 

DO  sheets  crocus  cloth,  at  6  cents  each 

i  yard  gum  cloth,  at  91'25  per  yard 


Total. 


$5  62 
65  00 
88  10 

7  50 
504  42 
202  50 

2  00 
20 

1  66 

10 
46 
70 
30 
45 
06 
11  27 
18 

8  67 
10  78 
88  21 

4  84 

06 

10  66 

84 
82  00 

2  90 
50 


53  51 


45 

45 

1  42 

1  30 

4^50 


1  05 


27  00 

1  00 

50 

3  05 

70 

90 

1  60 

2  25 

20 

25 

65  00 

4  00 

2  00 

2  50 

62 

2120      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Itemized  statement  of  eatpenditures  on  account  of  appropriation  for  operating  and  care  of 

canals  and  other  work  of  navigation,  ^*c. — Coutinued. 

FOB  MONTH  NOVEMBER,  1684-^ontiiiaed. 


Bftto. 

1884. 
Oot.     21 

10 

From  whom  par- 
chased. 


Sept.   26 
Nov.      7 


11 
12 


W.  W.  Leggett, 
agent. 


J.  P.  Donaldson  & 

Co. 
Andrew  Jackson, 

clerk. 


Articles. 


241  feet  lead  cable,  at  12  cents  per  foot 

50  insulators,  at  8  cents  each 

50  knobs,  at  7  cents  each 

18  connectors,  at  30  cents  each 

3  re«ls  for  transporting  cable,  2  at  $2  and  1  at  $2.60 

Packing  globes,  &c  

2  feet  snap-tabing  (rubber),  at  60  cents  per  foot . . 

Traveling  expenses  from  Sanlt  Ste.  Marie,  Mich, 
to  Detroit,  Mich. 


Total. 


$28  92 

4  00 

8  50 

540 

650 

226 

1  00 

10  00 


FOR  MONTH  OF  DECEMBER,  1884. 


Nov.    30 
Oct        1 


1 
2 


3  and  4 


Andrew  Jackson . . 
J.  P.  Donaldson  &, 
Co. 


Pay-rolls,  Novem- 
ber. 


Nov.    29 


19 
Nov.     30 

Dec.     31 


6 

7 

8 
9 


P.M.  Church. 


E.  M.  Lacy 

C.    H.    Chapman 
&Co. 

Andrew  Jackson . 
George  H.Smith.. 


Services  as  clerk,  November,  1884 

200  pounds  tallow,  at  8^  cents  per  pound 

1,177  pounds  manilla  rope,  at  14^  cents  per  pound . . . 

20i  pounds  marliue,  at  14  cents  per  pound  

817  pounds  (--inch  chain,  at  5  cents  per  pound 

2  pounds  cotUm  packing,  at  25  cents  per  pound 

32f  pounds  square  rubier  packing,  at  32  cents  per 

pound. 
16  pounds  g  tsket  packing,  at  20  cents  per  pound .. . . 

5  pounds  candle  wioking,  at  25  cents  per  ponnd 

528  pounds  cotton  waste,  at  0)  cents  per  pound 

06  ^  gallons  lard  oil,  at  60  cents  per  gallon 

508|  gallons  kerosene  oil,  at  13  cents  per  gallon 

8  coses  concentrated  lye,  at  $3  each 

2  cases  matches,  No.  9.  at  $2.70  each 

5  cases  Qii^en  Anne  soap,  at  $5  each 

1  i-inch  single  block 

1  l-inch  double  block 

2,055  feet  |-inch  sieel  wire  rope,  at  19  cents  per 

foot. 
100  clamps  for  wire  rope,  at  40  cents  each 

2  duMt-pans,  at  10  cents  each  - 

62  feet  7-inch  double  leather  belting,  at  89  cents  per 

font. 
1  side  lace  leather 

1  barrttl  charcoal  

6  bales  oakum,  at  $3.75  each 

10  barrels  salt  at  $1.20  each  

4  dozen  btooms,  at  $2  per  dozen 

2  superintendents,  at  $150  each  

2  assist-ant  superintendents,  at  $100  each 

2  firemen,  at  $75  each 

1  engiueman 

1  engineman 

4  watchmen,  at  $45  each 

2Iockmen,  at  $60  each 

2  lockmen,  at  $50  each 

15  lockmen,  at  $45  each 

1  mason,  30  hours,  at  30  cents  per  hoar  

1  carpenter,  250  hours,  at  25  cent«  per  hour 

1  blacksmith,  66}  hours,  at  30  cents  per  hour 

1  tinner,  61^  houra,  at  25  cents  per  hour. 

1  scrubber,  50  hours,  at  15  cente  per  hour 

1  laborer.  25  hourH,  at  17|  cents  per  hour 

1  team,  7^  bouts,  at37i  cents  per  hour 

1  light  8  by  10  inches  window  glass 

1  pair  butt  hinges 

2  sets  gate  latches  and  hinges,  at  50  cents  per  aet. . . 

1  pair  strap  hinges , 

1  nook 

1  package  zinc  points 

221ight«  1 6  by  30  inches  window  glass,at36  cents  each . 

2  thumb  latches,  at  10  centa  each 

1  pair  bntt  hine:ea  

I  quart  Arnold^  writing  fluid 

500  blank  vessel-statements 

« 

Services  as  clerk  for  month  of  December  1884 

Hire  of  store-room  in  Detroit,  three  monUis,  at  $100 
per  year. 


150  00 

17  00 

167  72 

287 

15  95 

50 

10  40 

3  20 

1  25 

50  16 

68  16 

66  10 

9  00 

640 

25  00 

120 

225 

390  45 

40  60 

20 

55  16 

2  50 

75 

22  50 

12  00 

8  00 

800  00 

200  00 

150  00 

90  00 

80  00 

180  00 

120  00 

100  00 

676  00 

9  00 

62  50 

19  92 

15  30 

7  50 

4  37 

281 

05 

13 

1  00 

32 

05 

15 

7  92 

20 

10 

75 

1  25 

150  00 

26  OO 

APPENDIX   lili REPORT   OF   GENERAL   POE. 


2121 


Jt€mised  Biatement  of  eocpenditvres  on  eicoonnt  of  appropriation  for  operating  and  care  of 

canals  and  other  work  of  navigaiionf  ^c. — Continued. 

FOR  MONTH  OF  JANUARY,  1885. 


9««6. 


1884. 
Dm.     31 


1685. 


9 
18 

21 


81 


6 


I 


From  whom  parf 
chased. 


Articles. 


Paj-roll«   Decem- 
ber, 1884. 


P.  M.  Charch 

Charles  F.  Reed  . . 

W.  W.  Leggett, 
agent 

Pay-roll,  January, 
office  superin- 
tending engin- 
eer. 

Andrew  Jackson . . 


2  superintendents,  at  $150  each 

2  assistant  superintendents,  at  $100  each , 

1  enginoman 

1  engineman,  10  days,  at  $80  per  month 

2  foremen,  20  daj's,  at  $75  per  month 

4  watchmen,  2  months ,  at  $45  per  month 

2  lockmen,  20  days,  at  $00  per  month 

2  lockmen,  20  days,  at  $50  per  month 

15  lockmen,  4  months  and  2di  days,  at  $45  per  m<mth 
1  diver.i  day,at$10  per  day 

1  drip-pan 

Ezprerts  charges  on  lockage  register  from  Sault  Ste. 

Marie  to  Detroit.  Mich. 

12  cut-out  armatures  (complete),  at  $1.10  each 

Express  charges  on  same  from  Cleveland,  Ohio,  to 

Detroit,  Mich. 

2  clerks,  at  $175  each 

1  clerk 

1  copyist 

1  messenger -. 

1  scrubber,  2  davs,  at$l  per  day 

Services  as  clerk  for  month  of  January,  1885 


Total. 


$300  0» 

200  00 

00  00 

26  67 

50  00 

M  06 

40  00 

S3  84 

224  n 

500 

SO 

1  10 

13  20 

25 

850  00 

100  00 

85  00 

50  00 

2  00 

150  00 


FOR  MONTH  OF  FEBRUARY,  1885. 


Feb.     28 


Pay-roll,  January, 
1885. 


Andrew  Jackson . 


2  superintendents,  at  $150  each 

2  assistant  superintendents,  at  $100  each 

1  engineman 

1  watchman 

Services  as  clerk  for  month  of  February,  1885 


SOO  00 

200  00 

90  00 

45  Of 

ISO  00 


FOR  MONTH  OF  MARCH,  1885. 


FeV.     S8 


FelK     23 


81 


3 

4 


Pay-roll,     Febru- 
ary. 1885. 


2  i  J.  H.  Green . . 
8     P.  M.  Church. 


Andrew  Jackson, 
George  H.  Smith. 


2 superintendents,  at $150 each  ...  

2  assistant  superintendents,  at  $100 

1  engineman i 

1  engineman,  %  days,  at  $80  per  month 

1  foreman,  9  days,  at  $75  per  month 

2  watchmen.  1  month  and  16 days,  at  $45  per  month. 

2  lockmen,  29  days,  at  $60  per  month 

1  lockman,  9  days,  at  $45  per  month 

51?  fc  hours'  blacksmith  work,  at  30  cents  per  hour . 

1  set  grindstone  fixtures 

1  brass  water  faucet 

4i  pounds  strap  hinges,  at  10  cents  per  pound 

Hock 

Services  as  clerk  for  month  of  March,  1885 

Rent  of  storage  room  from  January  1, 1885,  to  March 

31,  1885,  three  months,  at  $100  per  year. 


800  00 

200  00 

90  00 

53  88 

22  60 

69  00 

58  00 

13  50 

IT  9T 

Ti 

6» 

41 

60 

150  00 

25  00 

FOR  MONTH  OF  APRIL,  1885. 


Apr.      8 


Mar.    U 
Apr.    21 


8 


Pay-roll*  March, 
1885. 


Charles  F.  Reed, 

agent. 
J.      A.     Marsh, 

treasurer. 


2  superintendents,  at  $150  per  month 

2  assistant  superintendents,  at  $ tOO  per  month , 

1  engineman 

1  enginemui,  14  days,  at  |80  per  month 

1  lockman,  14  days,  at  $60  per  month 

I  watchman 

Freight  on  drawings  from  Detroit,  Mich.,  to  Wash- 
ington. D.  C. 

10, 000  blank  vessel-statements  bound  in  books  of 
25,  at  $i  per  M. 

4,000  tug-statements  bound  in  books  of  60,  at  $3.75 
perM. 


800  00 

200  00 

90  00 

37  88 

28  00 

45  00 

1  80 

40  00 

15  00 
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Itemized  staiemeHt  of  erpendUmree  on  account  of  appropriatUm  for  operatin§  and 
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FOR  MONTH  OF  APRIL,  1685--Oontinaed. 


Of 


^^ 

Date. 

188S. 
Apr.    22 

4 

22 

80 

5 

From  whom  piir« 
ohaaed. 


Harmon  De  Graff, 
treaaarer. 


Andrew  Jackaon . . 


Artiolea. 


1  index  book 

2  boxes  pena  ( Isaacs) ,  at  $1 .50  each 

2  doaen  sneete  blottiDg-paper,  at  $1  per  dosen 

1  stamp  ribbon 

1  dozen  time  booka  (small) 

2  quarts  paste,  at  10  cents  per  quart 

Servioea  as  clerk,  April  i  to30,  uiolusiTe,  1  month. 


Total. 


#0  n 
SCO 
200 
100 
2  00 
20 

180  00 


FOR  MONTH  OF  MAY.  1885. 


Apr.     80 


land  2 


Pay-roll,  Apill. 


Mar.    30 

Apr.    14 


3 


20 


May     10 


8 


B.  S.  Wheeler . . 
H.  W.  Seymour 

P.  M.  Church-. 

Brady  &Co 


1  superintendent 

2  assistant  superintendents,  at  $100  each 

1  engineman 

1  engineman 

2  foremen,  at  $75  per  month 

4  watchmen,  3|  months,  at  $45  per  month 

2  lookmen,  at  $80  per  month 

2]ockmen,  at  $50  per  month 

11  lockmen,  at  $45  per  month 

1  team,  30  hours,  at  87|  cents  per  hour 

1  blacksmith,  105|  hours,  at  30  cents  per  hour 

1  carpenter,  40  hours,  at  25  cents  per  nour 

1  tinner,  4  hours,  at  25  oentx  per  nour < 

Traveling  expenses  from  Detroit  to  SaultSte.  Marie, 

Mich. 

507  feet,  B.  M.,  pine  plank,  at  $12  per  M 

Cartaseon  same 

2  buochesiatb,  at  10  cents  each 

500  lath,  at  20  cents  per  100 

Cartage  on  same 

6  bolts,  i^-iuch,  at  50  cents  per  dosen 

5  yards  itnck,  at  28  cents  per  yard 

1  pound  copper  tacks 

1  dozen  screw-hooks    

1|  pounds  solder,  at  30  cents  per  pound     

Freight  and  cbiirges  from  Sault  Ste.  Marie  to  De- 
troit, Mich.,  on  oua  box  negatives. 


FOR  MONTH  OF  JUNE,  1885. 


30 


land2 


20 


30 


Pay-roll,  May. 


1  superintendent , 

2  assistant  superintendents,  $100  each 

1  clerk 

2  foremen,  at  $75  each 

1  pugineman 

1  engineiuan 

2  watchmen,  at  $50  each 

2  watchmen,  at  $45  each 

2  lockmeii,  at  $60  each 

2  lockmen,  at  $ni}  each 


3     OeorgeKemp. 


4  :  P.M.  Church 


11  lockmen,  lUU  months,  at  $45  per  month. . . 
2  divers,  one-half  day  each,  at  $5  per  day.... 

1  plasterer,  22U  hours,  at  25  cents  per  hour  .. 

2  teams,  130  hours,  at  37^  cents  per  hour 

1  carpenter,  270  hours,  at  25  cents  per  hour. . 
1  blacksmith,  220  hours,  at  30  cents  per  hour. 
1  tinner,  7  houii»,  at  20  cents  per  hour. 


1  scrubber,  HO  hours,  at  15  cents  ito*  hour 

14  laborers,  2,533  hours,  at  17^  celts  per  honr 

3  barrels  lime,  at$1.25  each 

1,000  shingles , 

Freight  on  750  pounds  public  property  from  Detroit  to 

Sault  Ste.  Mai-ie,  Mich.,  at20cent8  per  100  pounds. 

2  pairs  buttn,  at  7  cents  per  pair 

2  locks,  at  35  cents  each 

1  door-catch 

3  knobs,  at  3  cents  each 

2  dozen  C.  and  H.  hooks,  at  30  cents  per  dozen 

2  papers  tacks,  at  8  cents  each 

1  light  (24  by  34  inches),  window  glass 


uooo 

200  00 

00  00 

80  00 

150  00 

157  50 

120  00 

100  00 

405  00 

11  25 

58  65 

10  00 

1  00 

20  40 

e  08 
80 
20 

1  00 
15 
25 

1  40 
65 
10 
45 
45 


150  00 

2U0  00 

1.V0  00 

150  00 

00  00 

80  00 

100  00 

80  00 

120  00 

100  00 

460  50 

10  00 

55  00 

48  75 

67  50 

66  00 

1  40 
12  00 

443  59 
3  75 

2  75 
1  50 

15 
70 
10 
00 
60 
16 
1  03 
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iUmkMtd  9ULi9ment  of  oBpeniiUmres  on  account  of  appropriation  for  operating  and  earo  of 

canaU  and  other  work  of  navigakom^  fc, — Continued. 

FOB  MONTH  OF  JUNB,  1885— OoBtinaed. 


Bule. 

^1 

if 

FMm  whom  pur- 
ehued.' 

Article*. 

Total. 

1886. 
MKf     30 

4 

5 

6 

7 
8 

9 

10 
11 
12 

P.]ff.Chiireli 

Bobert  D.  Perry, 
'  Agent. 

Jamee  Rutherford. 

Charlea  F.  Beed, 

agent 
C.8.  Turner 

H.  W.  Seymour  . . . 

P.  M.  Church 

H.  W.  Seymour.. 
George^  Smith..  1 

i  pound  English  vermilion,  at  70  cents  per  pound  .. 
8  ounoee  oil  vitriol,  45  cents ;  and  bottle,  6  cents — 
h  pint  sweet  oiL  at  il.70  uer  nint  

$0  8f 
60 

8i 

1  pound  rotten-stone,  pulverised,  at  30  cents  per 

pound. 
1  ooor-knob ; 

16 

SO 

1  pair  butts 

IS 

10  pounds  naUis.  4-penny,  at  4^  cents  per  pound 

2  Dsirs  butts,  at 8 cents ner nair 

4§ 

16 

1  locV  knob ,,-,,.^, ..........................  r,- 

6$ 

loatch 

2  latches,  at  124  cents  each 

10 
1               ti 

t3 

1 

12 

2 

7 
14 
28 

2  yards  oil-doth ,  at  35  cen ts  per  yard 

2  feet  chain,  at  1 5  cen  tn  per  foot   

107  feet,  B.  M.,pinelumber,2  by  4  inches,  at  $12  per  M. 

600  feet,  B.M.,  pine  lumber,2  by  4  inches,  at  $10  per  M . 

4, 000  feet,  B.  H.,  pine  lumber,  2  by  4  inches,  at  $12 
perM. 

341  feet,  B.M.,pine  lumber,  2  by  4  inches,  at  $12  per  M . 

12  negatives  illustrating  the  work  of  construction, 
&o.,  at  Saint  Mary's  FsUs  Canal,  Micliigan,  for  an 
agreed  price  of. 

Express  charges  on   12  negatives  from  Detroit, 
Mich.,  to  Washington,  D.  C. 

Cartage  ofpublic  property  from  United  States  en- 
gineer office,  Detroit,  Mich.,  as  follows : 

To  Lake  Huron  steamer  dock  (single  horse  load) . . . 

To  Lake  Superior  steamer  dock  (oouble  team  load) . 

To  Lake  Superior  stesmer  dock  (single  horse  load). 

450  feet  pine  flooring,  at  $30  per  M 

50  feet  pine  boards  (planed),  at  $40  per  M. 

1  28 

eoi 

48  00 

40f 

60  00 

9* 

60 

100 
60 

13  SO 

2  00 

12  feet  nand  rail,  at  3  cents  per  foot 

36 

28  feet  U  cove,  at  1  cent  per  foot 

60  feet  l|  moldinff,  at  1  cent  per  foot 

28 
-60 

46  feet  24  moldinir.  at  li  cents  per  foot 

69 

06  feet  1-foot  cove,  at  4  cent  per  foot 

S 

200  feet  oak  flooring;,  at  $35  per  M 

7  00 

60  feet,  B.  M.,  pine  mmber,  A-inch,  at  $20  per  M 

150  feet  ceiling,  at  $35  per  M  

1  20 
5  25 

100  feet  sidins,  at  $20  per  M 

2  00 

536  feet,  B.  M,  pine  lumber  (aborted),  at  $12  per  M. 
100  feet,  B.  &f .,  pine  lumber  (planed),  at  $30  per  M . . . 

50  feet,  B.  M.,pine  lumber  boards 

1  door  (pine) 

643 

3  00 

60 

2  00 

Cartase  on  above,  mill  to  canal 

85 

JUB*     17 

3  yanis  oil-cloth,  at  35  cents  per  yard 

1  05 

6  dozen  bnMa-head  tacks,  at  3  cents  per  dozen 

6  sate  latches,  at  20  cents  each 

18 
1  20 

6  pairs  hinees,  at  15  cents  per  pair 

00 

1  gate  hook * 

05 

2  bay  rakes,  at  50  cents  each 

1  00 

20  yards  cotton  cloth,  at  9  conts  per  yard 

1  80 

5 

5  yards  flannel  cloth,  at  40  cents  per  yard 

21i  pounds  Babbitt  metal,  at  12^4;ent8  per  pound . . . 
14  pieces  4  by  4  inches  by  14  feet ;  30  pieces  2  by  10 

inches  by  16  feet  (1,06L  feet,  B.  M.,  pine  lumber), 

at  $12  per  M. 

50  feet,  B.  M.,  planed  pine  boards,  at  $30  per  M 

100  n)und  top  fence-pickets,  at  2)  cents  each 

6  cedar  fence-posts,  at  10  cents  each 

10  pieces  2  by  4  inches  by  16  feet  planed  boards,  107 

feet,  at  $16  per  M. 
Cartage  on  above,  mill  to  canal 

2  00 

2  68 

12  73 

1  50 

2  50 
60 

I  71 

70 

30 

Kent  of  one  storage  room  in  Detroit,  Mich.,  from 
April  1  to  June  30,  1885  (both  dates  inclusive), 
being  three  months,  at  $100  per  year. 

25  00 
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Itemized  statement  of  expenditures  on  account  of  appropriations  for  operating  and  care  oj 

canals  and  other  work  of  navigalionf  4^c. — Continaed. 

POR  MONTH  OF  JT7LY,  188S. 


Date. 


1885. 
June    22 


80  '  2axid3 


From  whom  pur- 
chased. 


Noniii  Peters. 


Articles. 


Total. 


Pay-rollst  June 


For  photolithographing  and  printinfT  500  copies 
each  of  14  sheete,  of  detail  drawings  of  Saint 
Mary's  Falls  Canal  and  locks. 

1  superintendent  

2  assistant  superintendents,  at  $100  per  month 

1  clerk 

1  engineman 

1  enginemui 

2  foremen,  at  $7.5  ner  month 

2  vatohmen,  at  $^  per  month 

2  watehmen,  at  $49  per  month 

2  lookmt-n,  at  $60  per  month 

2  lockmen,  at  $50  per  month 

11  lockmen.  10  months  and  25^  days,  at  $45  per  month . . 

1  carpenter,  260  hours,  at  25  cents  per  hour 

1  team,  45  honrs,  at  37)  cents  per  hour 

1  scrubber,  50  honrs,  at  15  cents  per  hour 

1  blacksmith,  172|  hours,  at  30  cents  per  hour 

1  tinner,  6  honrs,  at  20  cents  per  hour 

15  laborers,  3,455  hours,  at  171  cents  per  hour 


$S75  00 


150  00 

200  00 

150  00 

M  00 

80  00 

150  00 

100  00 

M  00 

120  00 

100  00 

488  25 

65  00 

16  87 

7  50 

51  70 

1  20 

604  60 


10.200  93 


RECAPITULATION. 


Bzpended  fh>m  appropriation  for  operating  and  care  of  Saint  Mary's  Falls  Canal,  Michigan  . 

Xnended  from  appropriation  for  operation  and  care  of  canals  and  other  works  of  nayiga- 

tfon,  applied  to  operating  and  care  of  Saint  Mary's  Falls  Canal,  Michigan 


$7,951  52 
*19,t90  93 


27. 242  45 


*Inclades  June  pay-rolls  and  amount  paid  Peters  paid  in  July. 


Lf  L  4. 

DRY-DOCK  AT  SAINT  MARY'S  FALLS  CANAL.  MICHIGAN. 

With  my  report  for  the  fiscal  year  eudiiig  June  30, 1884, 1  presented  a 
full  report  upon  this  subject,  which  was  printed  at  pages  2030  et  seq,  of 
the  Annual  Eeport  of  the  Chief  of  Engineers  for  that  year.  I  endeav- 
ored to  show  why  a  dry-dock  should  not  be  built  and  operated  in  direct 
connection  with  the  canal,  but  suggested  that  one  might  be  built  at  or 
near  the  east  end  of  the  area  transferred  from  the  Fort  Bradj'  military 
reservation  to  the  canal  reservation. 

The  river  and  harbor  act  of  July  5, 1884,  directed  that  certain  exam- 
inations be  made  at  the  canal  in  connection  with  this  question,  and  that 
certain  reports,  with  plans  and  estimates,  be  prepared,  including  the 
proposed  alteration  of  the  old  locks  to  fit  them  for  dry-dock  purposes. 
Except  so  much  as  relates  to  the  alteration  of  the  old  locks,  all  the 
information  called  for  is  to  be  found  in  the  printed  report  already  re- 
ferred to,  and  it  is  supposed  to  be  unnecessary  to  repeat  it. 

The  following  report*  was  submitted  by  me  in  obedience  to  the  re- 
quirements of  the  act  of  July  5, 1884. 

*  For  report  see  Appendix  L  L  19. 
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In  accordance  with  the  statement  contained  in  the  closing  paragraph 
of  the  report  of  No%'ember  13, 1884, 1  have  caused  to  be  made  a  plan  with 
specifications  for  so  modifying  the  upper  chamber  of  the  old  locks  (of 
1855)  as  to  fit  it  for  dry-dock  purposes,  together  with  an  estimate  of  the 
probable  cost  of  doing  so.    They  are  transmitted  herewith. 

Perhaps  1  have  performed  my  whole  duty  in  submitting  these  various 
plans  and  estimates,  but  I  am  so  anxious  lest  something  should  be  done 
that  would  interfere  with  the  operation  of  the  lockage  system,  that  I 
venture  to  repeat  the  often-expressed  opinion  that  on  no  account  should 
this  transformation  of  the  old  locks  be  made,  nor  should  a  dry-dock  be 
built  in  such  immediate  connection  with  the  locks  or  canal  as  to  embar- 
rass their  operation.  If  anything  is  done  by  the  General  Government, 
the  dry-dock  should  be  located  where  there  can  be  no  possible  danger 
of  such  embarrassment,  and  I  have  pointed  out  how  this  may  be  done. 

Amoant  (estimated)  reqnired  for  completion  of  existing  project $323, 872  00 

Ajnonnt  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1887    150, 000  09 

Which  should  be  added  to  the  $65,000  (more  or  less)  which,  it  is  understood,  the 
State  of  Michigan  holds  in  readiness  to  transfer  to  the  United  Stated  for  the  purpose 
of  eonstructiug  a  dry-dock  at  Saint  Mary's  Falls  Canal. 


LBTTER  OF  MR.   E.  C.   BURNS,  ASSISTANT  BNQINKER. 

Detroit,  Mich.,  April  28, 1885. 

Colonel  :  I  have  the  honor  to  transmit  herewith  an  estimate  of  the  cost  of  trans- 
forming the  upper  chamber  of  the  old  locks  of  the  Saint  Mary's  Falls  Canal,  so  that 
it  can  be  used  as  a  dry-dock.  Also,  general  specifications  covering  the  work  to  be 
done. 

The  estimate  provides  for  doing  the  work  in  such  a  manner  that  vessels  of  16-feet 
draught  of  water  can  be  docked. 

Should  it  be  Judged  best  to  limit  the  draught  of  vessels  to  the  present  depth  of  the 
old  canal,  12  feet,  a  saving  of  ftbont  $30,000  would  be  made  in  the  cost  of  doing  the 
work. 

Very  respectfully,  your  obedient  servant, 

£.  C.  Burns. 
Ifieut.  Col.  O.  M.  PoE, 

Corps  of  Engineer$f  U,  8,  A, 


specifications  for  transforming  upper  chamber  of  old  locks  into  a  dry* 

DOCK. 
GENERAL  DESCRIPTION. 

I  tThe  work  to  be  done  consists  in  cutting  down  the  upper  miter-wall  and  head-wall, 
and  in  excavating  the  bed  of  the  old  canal  above  the  locks  so  as  to  give  a  clear  depth 
of  16  feet  of  water ;  building  a  removable  dam  at  the  foot  of  the  lock ;  building  a 
pump  well  and  connecting  culvert ;  building  a  new  set  of  gates  for  the  head  of  the 
lock;  furnishing  pumping  machinery  and  building  house  for  same,  and  in  rebuilding 
pier  revetment  above  the  lock  for  a  distance  of  about  240  feet  on  either  side  of  the 
canal. 

MITER  AND  HEAD  WALLS. 

Miter  and  head  walls  to  be  cut  down  about  4  feet,  and  the  upper  courses  remaining 
in  to  be  rebuilt,  if  the  same  shall  be  deemed  necessary. 

GATE  RECESSES  AND  HOLLOW  QUOINS. 

The  face  stone  in  gate  recesses  and  hollow  quoins  below  the  present  level  of  miter- 
sill  to  be  smoothly  dressed,  and  made  to  contorm  to  the  lines  of  the  masonry  above 
that  level,  to  such  a  depth  as  the  increased  height  of  gate  renders  necessary. 

PUMP  WELL  AND  CULVERT. 

Pump  well  to  be  6  feet  in  diameter ;  walls  to  be  3  feet  thick,  of  cement  concrete 
coped  with  stone ;  bottom  of  well  to  be  of  concrete  not  less  than  2  feet  thick ;  floor  of 
well  to  be  not  less  than  3  feet  below  lock  floor. 
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Cnlvert  to  be  4  feet  by  4  feet  10  inches  in  completed  section ;  to  be  capped  with 
stone  not  leas  than  2  feet  thick,  well  bonded  into  lock- walls.  In  excavating  throagh 
lock-wall.for  cnlvert  great  care  mast  be  nsed  and  sides  of  excavation  left  smooth.  If 
deemed  necessary  the  excavation  for  culvert  must  be  of  sufficient  width  so  that  the 
side  walls  of  culvert  can  be  built  up  in  a  good  and  substantial  manner. 

REMOVABLE   DAM. 

Dam  will  be  built  as  shown  on  drawing.  All  timber  to  be  of  good,  sound  white 
pine  free  from  impertections.-  Framing  to  be  done  in  the  best  manner.  Bottom  tim- 
Ders  of  dam  to  be  well  bolted  to  lock  floor.  All  removable  parts  to  be  neatly  dressed. 
Recesses  to  receive  ends  of  dam  to  be  cut  in  the  masonry  as  shown. 

GATES  AND  SILL. 

Gate  to  be  built  after  the  general  plan  of  those  now  in  use.  All  timber  of  the  best 
white  oak.  All  iron  work  to  be  of  the  best  quality.  Dimensions  to  conform  to  draw- 
ings to  be  furnished. 

Miter-sill  to  be  oak.  Miter  wall  to  be  capped  with  12  inches  by  12  inches  timber 
bolted  throagh  to  the  solid  rook.  A  course  of  3-inoh  planking  then  laid  on  upon 
which  the  miter-sill  will  rest.    Miter-sill  to  be  well  bolted  to  the  underlying  timbers. 

EXCAVATION. 

The  material  to  be  excavated  consists  of  earth  and  bowlders  in  nnknown  propor- 
tions. The  cross-section  of  excavation  to  conform  to  the  section  of  the  improved  ca- 
nal.   The  work  must  be  so  done  as  to  give  a  clear  depth  of  16  feet  of  water. 

PIER  KBYBTMBNT. 

Pier  revetment  will  be  of  the  same  design  and  built  in  the  same  manner  as  the  re- 
vetment of  the  improved  canal. 

PUMP  AND  PUMPING  MACHINBRT. 

Pump  to  be  a  centrifugal  pump  of  approved  make,  capable  of  pnmping  10,000  gal- 
lons a  minute  to  a  height  of  30  feet ;  to  be  provided  with  suitable  inlet  and  discharge 
pipes  and  the  necessary  valves  and  fittings. 

Engine  and  boiler  to  be  of  sufficient  power  to  obtain  the  required  duty  from  the 
pump  without  crowding 

Engine  house  for  inclosing  engine  boiler  and  pump  will  be  of  brick,  with  iron  roof^ 
to  be  built  in  accordance  with  plans  to  be  furnished. 

KEEL  BLOCK  TIMBERS  AND  BILGE  BLOCK  WATS. 

Keel  block  timbers  will  be  of  three  pieces  of  12  inches  by  12  inches  nine  timber 
placed  side  by  side  through  the  center  of  the  lock  and  bolted  to  the  lock  floor. 

Bilge  block  ways  will  be  of  10  inches  by  12  inches,  timber  laid  about  12  feet  apart 
and  well  bolted  to  lock  floor ;  with  channel  to  receive  bilge  block  steps  in  either  side^ 
and  provided  with  a  suitable  racking  well  spiked  on. 

SHORE  RESTS. 

Rests  or  steps,  to  receive  the  ends  of  shores  nsed  in  supporting  vessels,  will  be  cut 
in  the  look  walls ;  to  be  placed  as  directed,  and  will  be  in  number  about  three  to 
each  12  linear  feet  of  wall. 

DRAINAGE. 

The  contractor  will  be  required  to  build  the  necessary  coffer-dams  to  keep  the 
works  free  from  water,  and  to  remove  the  same  upon  completion  of  the  work. 

FINALLY. 

The  contractor  will  be  obliged  to  furnish  all  of  the  workmanship  and  materials  re- 
quired for  the  completion  of  the  work,  and  must  make  his  work  conform  to  the  draw- 
ings  which  will  be  furnished  him,  which  drawing  shall  form  part  part  of  these  speci- 
floations,  and  to  the  directions  of  the  engineer  officer  in  charge. 


/ 
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■SUM ATE  OF  COST  OF  TRANSFORMINQ  UPPER  CHAMBER  OF  OLB  LOCKS  INTO  A  DRY- 
DOCK. 

* 

BemoTiDg  raiter  and  head  walls  and  stone  cutting  and  setting  stone: 

Removing  1&5  cnbic  yards  stone-work,  at  (2 $310 

400  8qaare  feet  stone  cutting,  at  fl 400 

80  cubic  yards  stone  reset,  at  $10 80O 

1,510 

Remoyable  dam  : 

4,625  feet,  B.  M.,  of  timber  and  plank,  at  $40 185 

350  pounds  of  iron  (bolts  and  spikes),  at  6  cents 21 

Stone  cutting  (recesses  at  ends  of  dam) 44 

250 

Gates  and  sills : 

Estimated 10,000 

Excavation  above  locks : 

5,000  cubic  yards,  at  $1 5,000 

Pier  revetment : 

4«0  linear  feet,  at  $50 24,000 


■■» 


Pamp  well,  culvert,  and  drainage  sluice : 

1,350  cubic  yards  excavatiou,  at  40  cents 540 

96  cnbic  yards  concrete  masonry,  at  $10 960 

1,V00  cubic  yards  back  filling,  at  25  cents 300 

lOOlinear  feet  of  paved  sluice,  at  $3.25 325. 

15  linear  feet  culvert  (tunneled),  at  $25 375 

2,500 

Pumping  machinery,  house,  &c. : 

Estimated 12,000 

Keel  block  timbers  and  bilge  block  ways : 

21,000feet,  B.  M.,  timber,at$40 840 

1,600  pounds  drift-bolts,  at  6  cents 96 

11,280  pounds  cast-iron  racking  and  spikes,  at  5  cents 564 

1,500 

Shore  rests : 

300  shore  rests,  at$l 30O 

Drainage : 

Drainage  during  construction 5,  OOO 

RECAPITULATION. 

Removing  miter  and  head  walls,  stone  cutting  about  gate  recesses  and  reset- 
ting stone $1,510 

Removable  dam 250 

Gates  and  sill 10,000 

Excavation  above  locks 5,000 

Pier  revetment 24,000 

Pump  well,  culvert,  and  drainage  sluice 2,500 

Pumping  machinery,  house,  dtc .* 1:^,000 

Keel  block  timbers  and  bilge  block  ways 1,500 

Shore  rests 300 

Drainage 5,000 

62,060 
Contingencies  10  per  cent 6,206 

Total 68,266 
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LL5. 
IMPROVEMENT  OF  HARBOR  AT  CHEBOYGAN,  MICHIGAN. 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1871, 
the  object  being  to  afford  a  channel  from  the  original  month  of  the 
river,  200  feet  wide  and  not  less  than  14  feet  in  depth. 

This  project  was  modified  in  Augost,  1682,  to  provide  tor  the  deepen- 
ing of  the  basin  opposite  the  steamboat  landing,  and  the  entire  channel 
to  the  15-foot  curve  in  the  Straits  of  Mackinac,  thus  making  the  depth 
16  feet  for  the  full  width  of  200  feet. 

At  the  date  of  the  Annual  Report  for  the  fiscal  year  ending  June  30, 
1883,  the  basin  had  been  deepened  to  15  feet,  and  this  depth  with  a 
width  of  200  feet  carried,  downstream  to  the  slip  between  McArthur, 
Smith  &  Go.'s  and  the  railroad  dock,  thence  by  a  channel  of  the  same 
depth  and  110  feet  wide  for  a  length  of  1,600  feet,  and  finally  a  cut  90 
feet  wide  on  the  axis  or  range  line  out  to  the  15  foot  curve  in  the  Straits 
of  Mackinac. 

No  appropriation  was  made  for  the  fiscal  year  1883-'84,  and  no  work 
was  done. 

By  act  of  Congress  approved  July  5,  1884,  the  sum  of  $5,000  was 
appropriated  for  continuing  the  work.  Meanwhile  no  complaints  of 
the  insufficiency  of  the  channel  have  been  received,  and  it  has  been 
deemed  prudent  to  reserve  this  appropriation  until  a  sufficient  sum  is 
added  to  it  to  make  it  worth  while  for  contractors  to  undertake  further 
work,  and  thus  through  competition  give  to  the  Government  the  ad- 
vantage of  lower  prices,  or  some  pressing  necessity  arises  in  the  ab- 
sence of  such  additional  appropriation  as  will  justify  the  payment  of 
the  higher  rates  for  dredging,  which  the  small  amount  of  the  funds  at 
present  available  would  compel  contractors  to  charge.  Consequently 
the  appropriation  of  July  5. 1884,  still  remains. 

I  think  that  the  estimate  heretofore  submitted  of  $50,000  for  the  com- 
pletion of  the  project  is  entirely  too  small,  and  after  consideration  name 
$100,000  as  the  probable  cost. 

The  original  estimate  for  tbis  work  was f395, 000 

Amount  thus  far  appropriated 118^000 

Received  from  sale  of  fuel 3 

fie  vised  estimate  of  amount  required  to  complete  the  project 100, 000 

Total 218.003 

Di£ference 176,997 

The  foregoing  estimate  indicating  that  the  work  may  be  finished  for 
so  much  less  than  the  original  estimate  is  based  upon  the  possibility 
that  the  long  pier  provided  for  and  intended  to  protect  the  channel 
may  be  omitted.  Should  this  not  prove  to  be  the  case  the  original  es- 
timate will  be  found  not  to  have  been  too  great. 

The  reasons  for  undertaking  this  improvement  have  been  frequently 
stated  in  Annual  Reports,  and  it  is  deemed  unnecessary  to  repeat  them,  but 
merely  to  say  that  the  extension  of  railroads  to  and  beyond  .Cheboygan 
has  increased  the  importance  of  the  point  even  more  rapidly  than  was 
anticipated,  and  the  amount  necessary  to  push  the  project  to  comple- 
tion is  submitted,  and  an  appropriation  of  $50,000  for  the  fiscal  year 
1886-'87  is  recommended. 

The  work  is  located  in  the  Michigan  collection  district,  Miohigau.  The  nearest 
port  of  entry  is  Grand  Haven,  Mich.,  and  the  nearest  light-house  is  the  beacon  on  th* 
pier-head  marking  the  outer  end  of  the  channel. 
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Money  statement, 

Anionnt  appropriated  by  act  approved  Jnly  5,  1884 $5, 000  00 

July  1,  ld85,  amount  available '.  5,000  00 


r  Amount  (estimated)  required  for  completion  of  existing  project 100,000  00 

^  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    50, 000  00 
]  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 


LL6. 

IMPROVEMENT  OF  HARBOR  AT  THUNDER  BAY,  MICHIGAN. 

The  project  for  the  improvemeot  of  this  harbor  was  adopted  in  1876, 
the  object  being  to  obtain  an  entrance  channel,  from  the  bay  into  the 
river,  of  navigable  width,  and  of  not  less  than  13  feet  in  depth.  The 
project  was  sabsequently  modified  with  a  view  to  obtaining  a  depth  of 
14  feet.  This  had  been  practically  accomplished  at  the  date  of  the  last 
Annual  Eeport,  when  it  was  stated  that  the  improvement  is  of  such  a 
character  that  it  will  require  attention  from  time  to  time,  and  as  the 
nature  and  extent  of  this  could  not  be  foretold,  it  was  recommended  that 
a  sufficient  appropriation  be  made  to  render  available  the  sum  of 
$10,000. 

This  recommendation  I  now  respectfully  renew.  The  sum  required 
is  $5,405.9^. 

At  the  beginning  of  the  fiscal  year  the  sum  of  $4,541.96  was  avail* 
able. 

No  demand  has  arisen  for  extensive  work,  and  only  $7  have  been  ex- 
pendedy  leaving  $4,534.96  still  available  to  meet  any  sudden  emergency. 

The  commerce  directly  benefited  by  this  work  is  that  to  and  from 
Thunder  Bay  Biver,  at  the  mouth  of  which  is  situated  the  important 
and  rapidly  growing  town  of  Alpena. 

The  improvement  made  gives  great  satisfaction. 

It  is  located  in  the  collection  district  of  Huron,  Mich.  The  nearest  port  of  entry  is 
Port  Huron,  Mich.,  and  the  nearest  light- house  is  at  the  work. 

Money  statement, 

July  1,  1884,  amount  available $4,541  96 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 7  00 

Julyl,  1885,  amount  available 4,534  96 


{Amount  (estimated)  required  for  maintenance  of  existing  project 10,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
bor  acts  of  1866  and  1867. 

134  ENa 
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LL7. 

IMPROVEMENT  OF  HARBOR  AT  AU  SABLE,  MICHIGAN. 

The  preseDt  project  for  tbe  improvement  of  the  barbor  was  adopted 
in  1866,  and  modified  in  1879,  the  object  bein^c  to  obtain  a  channel  of 
not  less  than  10  feet  in  depth  for  a  width  of  100  feet  from  the  Lake  to 
the  State  Eoad  Bridge  at  Au  Sable. 

1  have  always  had  serioas  doubts  as  to  whether  an  improvement  of 
any  substantial  value  is  practicable  at  this  harbor  at  reasonable  cost. 

During  the  past  year  I  have  examined  the  history  of  the  work,  and 
submit  herewith  in  an  appendix  marked  '^A''  my  notes  upon  the  sub- 
ject. 

My  study  of  the  matter  has  forced  upon  me  the  conclusion  that  it  is 
not  possible  to  make  any  permanent  improvement  of  the  harbor  at  any 
cost  at  all  commensurate  with  the  advantages  to  be  gained. 

A  balance  of  (4,900.55  remaining  from  appropriations  heretofore  made 
has  been  available  during  the  entire  fiscal  year,  and  I  have  stood  ready 
to  propose  its  expenditure  in  any  alleviative  measures,  should  complaint 
reach  me  concerning  the  condition  of  the  harbor,  but  none  has  been  made. 

The  present  condition  of  the  work  is  as  follows :  Beginning  at  the 
State  Eoad  Bridge  and  going  downward  for  a  distance  of  about  3,200 
feet,  the  main  channel  i8  separated  by  the  north  revetment  from  a  net- 
work of  smaller  channels  fed  by  the  river  and  used  to  store  logs  and 
float  them,  as  required,  to  the  mills  below. 

The  entrance  to  these  log  channels  just  below  the  bridge  supplies 
them  with  a  quantity  of  water  greater  than  that  which  the  chutes  be- 
low can  discharge  without  considerably  increased  velocity  of  flow. 

The  revetment  is  tLerefore  exposed  to  a  pressure  from  the  rear  tend- 
ing to  force  it  into  the  channel  at  the  same  time  that  its  hold  on  the 
bottom  is  weakened  by  increased  scour. 

It  is  constructed  of  piles  backed  by  slabs  and  edgings  from  the  mills. 
The  upper  part,  for  about  1,800  feet,  is  what  is  known  as  the  Backus 
Revetment,  constructed  originally  by  private  parties  and  subsequently 
turned  over  to  the  Government. 

It  consists  of  a  row  of  piles,  backed  by  edgings,  and  is  supported 
throughout  the  greater  part  of  its  length  by  a  narrow  bank  of  sand, 
whicli  separates  it  from  the  log  channels. 

Prior  to  May,  1883,  a  portion  of  it  just  below  the  bridge  was  forced 
away  by  the  pressure  and  scour  of  the  water  in  the  log  channels,  and 
the  remainder  was  subsequently  strengthened  by  an  additional  row  of 
piles  along  its  front. 

This  row  shows  a  gap  where  two  or  three  piles  have  been  washed 
out,  but  has  served  its  purpose  up  to  the  present  time. 

The  complete  repair  of  this  revetment,  including  the  construction  of 
a  suitable  entrance  chute,  was  estimated  in  the  Annual  Beport  for  1882 
to  cost  $4,500. 

Below  the  Backus  Bevetment  and  connecting  with  it,  is  a  pile  and 
edging  wall  built  under  Major  Harwood's  direction  in  1880-'81.  This 
consists  of  two  rows  of  piles  7J  feet  apart,  the  inner  row  capped  and 
waled,  and  the  space  between  the  rows  filled  with  slabs  and  edgings. 

There  is  no  sandbank  in  rear.  It  extends  about  1,550  feet  down- 
stream, and  is  pierced  by  four  chutes  aflbrding  connection  between  the 
log  booms  and  the  main  channel. 

It  is  in  good  condition  along  the  greater  part  of  its  extent  with  the 
following  exceptions:  The  filling  has  sunk  below  the' level  of  the  cap 
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timbers,  although  not  below  the  water  level,  and  the  scouring  action  of 
the  water  escaping  throngh  the  two  lower  chutes  has  caused  the  revet- 
ment to  lean  outwards  at  these  places. 

Continuing  down  the  north  bank  the  space  of  about  600  feet  between 
the  pile  and  edging  revetment  and  the  north  pier  is  occupied  by  the 
saw- mill  and  docks  of  J.  E.  Potts  &  Co.  Below  these  is  the  pier  of 
crib- work,  about  400  feet  long.  The  superstructure  is  generally  in  good 
condition ;  one  crib  near  the  shore  end  of  the  pier  has  sunk  about  1^ 
feet  out  of  level,  but  is  still  well  above  the  water's  edge. 

The  last  crib,  upon  which  the  light-house  stands,  was  badly  charred 
by  a  fire  which  occurred  May  iO,  1885,  but  is  injured  more  in  appear- 
ance than  in  strength. 

Passing  to  the  south  side  of  the  river  at  this  point,  the  south  pier 
and  its  extensions  are  next  in  order. 

The  pier  itself  was  originally  built  of  crib- work,  subsequently  re- 
newed And  repaired,  and  in  1881  extended  by  a  row  of  piles  3  feet  apart, 
capped  and  waled,  and  stretching  in  prolongation  of  the  inner  face 
of  the  pier  to  the  14- foot  curve  in  the  lake,  a  distance  of  about  875  feet 
from  the  pier. 

Mr.  J.  C.  Gram,  who  owns  an  extensive  lumber-mill  here,  carried  a 
lumber  dock  out  to  within  300  feet  of  the  end  of  this  row  of  piles,  fill- 
ing in  the  rear  of  the  piles  with  slabs  and  endings.  To  the  end  of  his 
dock  the  structure  was  practically  a  pile  and  edging  revetment,  and 
beyond  his  dock  a  simple  row  of  piles. 

About  150  feet  of  this  unsupported  portion  was  wrecked  in  1882.  On 
the  16th  May,  1885,  a  fire,  starting  in  the  lumber  stored  on  the  dock  of 
J.  C.  Gram  &  Co.,  burned  the  superstructure  of  ihe  last  crib  of  the  south 
pier  and  its  extension  to  the  end  of  the  dock,  that  is,  to  within  150  feet 
of  the  end  of  the  unwrecked  portion. 

For  this  distance  all  the  timbers  above  water  are  destroyed  or  so 
burned  as  to  be  worthless.  The  piles  below  water  are  apparently  sound, 
and  the  backing  of  edgings  in  rear  of  them  is  still  in  place.  The  struct- 
ure, owing  to  the  absence  of  capping  or  string  pieces,  would  offer  but 
little  resistance  to  a  displacing  force.    * 

The  pier  itself  was  uninjured,  with  the  exception  of  the  crib  at  the 
lake  end:  the  stone  of  this  is  still  in  place,  but  the  superstruction  is 
destroyed. 

The  fire  did  no  damage  on  the  north  side  of  the  stream  beyond  scorch- 
ing the  light-house  and  charring  the  crib  on  which  it  stands. 

A  stretch  of  about  450  feet  of  this  south  pier  was  restored  and  re- 
paired in  1881.    This  portion  is  now  in  good  condition. 

The  remainder  of  the  revetment  of  the  south  bank  consists  of  a  plank 
beam  wall,  built  in  1881. 

This  is  simply  two  rows  of  piles  2  feet  apart  from  center  to  center, 
and  capped,  the  space  between  them  being  filled  with  planks  placed  on 
their  side,  one  above  another,  so  as  to  form  a  wall  extending  from  the 
bottom  of  the  stream  to  the  top  of  the  cap.  This  portion  of  the  revet- 
ment, about  1,300  feet  long,  is  in  good  condition.  The  plank  wall  has 
Hunk  an  average  distance  of  1^  feet  below  the  cap,  but  is  still  above 
water. 

Above  the  plankbeam  wall  to  the  State  Eoad  Bridge  the  bank  on  the 
south  side  has  not  been  revetted  by  the  Government.  The  length  of 
this  stretch  is  about  1,750  feet. 

A  few  soundings  taken  at  ten  different  places  along  the  channel  show 
a  somewhat  greater  depth  than  was  found  at  the  detailed  examination 
made  in  1883.    There  is  ample  depth  in  the  channel  itself,  but  any  ben- 
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efit  which  might  arise  from  this  is  neutralized  by  the  bar  at  the  moath 
of  the  river. 

The  position  of  this  remains  practically  the  same  as  in  1883,  with  pos- 
sibly a  slight  approach  to  the  pier,  but  the  depth  of  water  over  it  has 
diminished. 

It  is  stated  that  a  vessel  drawing  8  feet  has  recently  passed  over  the 
bar,  bnt  this  is  doubted.  The  water  is  higher  than  usual,  but  hardly 
sufficiently  so  to  permit  that  drau£:ht. 

The  principal  industry  of  the*place  is  the  manufacture  and  shipment 
of  lumber.  Kearly,  if  not  quite,  all  the  shipments  are  now  made  from 
piers  or  docks  built  out  into  the  lake.  Some  inconvenience  arises  from 
this  arrangement,  as  vessels  are  sometimes  driven  away  by  heavy 
weather. 

If  the  river  were  available  as  a  harbor,  they  would  find  ready  shelter, 
and  if  this  could  be  accomplished  at  a  reasonable  cost  the  expenditure 
would  be  justifiable. 

But  holding  the  opinion  expressed  above,  I  am  compelled  to  refrain 
from  recommending  any  appropriation  for  the  fiscal  year  1886^'87. 

I  am  not  quite  prepared  to  recommend  the  abandonment  of  the  im- 
provement, lest  further  experience  should  show  me  to  be  in  error,  but 
suggest  that  the  amount  dow  available  be  retained  in  hand  to  meet  auy 
emergency  that  may  arise. 

This  work  is  situated  in  the  collection  district  of  Haron,  Mich.  The  nearest  port 
ot  entry  is  Port  Huron,  Mich.,  and  the  nearest  light-house  stands  on  the  north  pier. 
About  130.000,000  feet  B.  M.  of  lumber,  45,000,000  lath,  and  a  quantity  of  salt  are 
annually  snipped  from  this  point. 

Money  statement 


July  1,  1884,  amount  available $4,900  55 

July  1,  1885,  amount  available 4,900  55 

Ajuonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887      4, 900  55 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


\ 


A. 

NOTES  ON  THE  HISTORY  OF  THE  IMPROVEMENT  AT  THE  HARBOR  OF 

AU  SABLE,  MICHiaAN. 

In  his  report  of  October  16, 1866  (Appendix  Q,  Annual  Beport  of  the 
Chief  of  Engineers,  1866),  General  William  F.  Baynolds  sabmitted  the 
first  project,  with  estimates,  for  the  improvement  of  the  mouth  of  Aa 
Sable  Biver.  At  that  time  the  mouth  of  the  river  was  about  150  feet 
wide,  with  5  feet  of  water  on  the  bar.  Above  the  mouth  from  7  to  10 
feet  could  be  carried  for  a  distance  of  about  a  quarter  of  a  mile,  in  a 
channel  from  50  to  175  feet  in  width.  Above  that  point  not  over  5  or  6 
feet  could  be  carried. 

The  project  provided  for  two  parallel  piers  of  crib- work,  100  feet  apart^ 
extending  out  from  the  shore  line  to  the  12-foot  curve,  the  material  to 
be  afterwards  removed  to  that  depth  by  dredging,  and  the  dredged  cut 
extended  up-stream  to  the  6-foot  curve.  The  piers  to  be  in  lengtJi  700 
feet  on  the  north  side  and  1,100  feet  on  the  south  side.  The  estimate  of 
cost  amounted  to  $114,754.40,  and  only  provided  for  filling  the  cribs 
with  stone  to  the  height  of  the  water  line. 
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By  act  approved  March  2,  1867,  the  sain  of  $50,000  was  appropriated 
for  the  work,  and  on  the  28th  the  charge  of  it  was  assigned  to  General 
T,  J.  Cram,  who  concurred  in  the  general  features  of  the  project  which 
had  been  submitted  by  General  Rayuolds,  but  recommended  that  it  be 
modified  to  such  an  extent  as  to  provide  for  10  feet  of  water  instead  of 
12  feet,  with  a  cheaper  mode  of  construction  and  shorter  piers,  which 
reduced  the  estimate  to  $(>9,:^67  for  the  10-foot  harbor  and  $82,892.72 
for  one  of  12  fpet. 

At  the  same  time  General  Cram  emphatically  expressed  the  opinion 
that  the  "harbor,"  •  •  •  ''however  well  we  may  construct  it,  will 
need  in  a  few  years  much  dredging  from  the  enormous  quantities  of 
SHnd  which  the  river  brings  along  from  the  interior  into  the  lake  to  be 
deposited  at  the  mouth."  (Annual  Report  Chief  of  Engineers,  1800, 
page  147.)    And  again  : 

*  *  *  I  am  satisfied  that  to  maintain  even  that  depth  (10  feet)  we  shall  have 
to  report  to  dredging,  or  extend  the  pievs  iudctiiiitely  beyoiid  ilic  picsou t  proposed 
limits.  A  bar  will  form  across  the  mouth  in  a  few  year»  after  constructing  the  piers. 
(Annual  Report  Chief  of  Engineers,  1866,  page  149.) 

Proposals  for  the  work  were  opened  May  31,  1867,  but  owing  to  con- 
tention amongst  the  bidders  arising  from  <iiii'erent  constructions  of  the 
laws  relating  to  awarding  (contracts,  it  was  not  until  the  16th  Decem- 
ber following  that  the  articles  of  agreement  were  finally  completed  and 
approved.  It  was  then  too  late  in  the  season  to  do  more  than  begin 
preparation  of  the  requisite  materials,  and  all  work  was  necessarily  de- 
ferred until  the  opening  of  the  following  season.  Meanwhile  a  resurvey 
was  made  of  the  locality,  and  a  proper  bench-mark  established. 

Upon  the  opening  of  the  season  of  1808  active  operations  were 
begnn,  and  in  his  Annual  Report  for  the  fiscal  year  ending  June  30, 1868, 
General  Cram  remarks: 

This  will  always  be  an  expi^nsive  harbor  to  keep  open,  owing  to  the  enormous 
quantity  of  sand  coming  down  the  river  and  floating  lake-shorewise.  The  annual 
expenditures  to  keep  it  in  oi-der  will  not  be  less  than  $6,000. 

These  opinions  in  regard  to  the  difficulty  of  maintaining  the  requisite 
depth  of  water  at  this  harbor,  expressed  before  the  work  had  made  any 
progress,  have  been  so  amply  fulfilled  that  special  attention  is  invited 
to  them. 

By.  the  close  of  the  fiscal  year  1868-'69  the  north  pier  had  been  ex- 
tended 240  feet  and  the  south  pier  660  feet,  a  length  sufficient  to  indi- 
cate whether  the  predictions  in  regard  to  the  refilling  of  the  channel 
were  well  founded.  The  effect  of  the  spring  freshets  of  1869  was  to 
scour  out  the  shoal  between  the  piers  from  a  depth  of  2^  or  3  feet  to 
full  7  feet,  and  to  move  the  10-foot  curve  310  feet  farther  out,  showing 
that  the  result  of  the  scour  was  simply  to  move  the  deposit  farther  out. 
The  short  time  was  not  sufficient  to  fully  build  up  the  bar,  but  the 
process  was  rapidly  going  on.  In  his  Annual  Report  for  that  year 
General  Cram  refers  to  the  matter  in  the  following  terms,  viz : 

This  river  is  long,  rapid,  and,  as  its  name  imports,  is  full  of  sand,  which,  being 
washed  down  from  all  tiie  way  for  120  miles  up,  forms  an  everlasting  deposit  at  its 
mouth. 

Having  had  another  year's  experience  at  the  locality,  he  now  reports 
that ''  the  annual  expense  of  keeping  this  harbor  open,  after  complet- 
ing it,  will  be  $3,000."  There  was  no  special  appropriation  made  in 
18i69  for  the  work,  but  the  sum  of  $2,970  was  allotted  to  it  under  the 
act  approved  April  10, 1869. 

The  progress  made  during  the  fiscal  year  1869-70  extended  the  work 
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80  that  on  the  30th  June  the  north  pier  had  a  length  of  392  feet  and 
the  south  pier  842  feet. 

The  annual  report  for  1869-'70  was  prepared  by  General  O.  M.  Poe, 
who,  after  a  careful  consideration  of  all  the  data  upon  the  subject,  re- 
marked in  regard  to  the  maintenance  of  the  harbor : 
•  > 

•  *  •  I  deem  it  prudent  to  anticipate  a  necessity  for  dredging  more  or  leas  every 
vear,  and  do  not  think  the  estimate  of  the  probable  annual  cost  of  maintenance 
heretofore  submitted  by  General  Cram,  namely  $3,000,  at  all  too  large. 

By  act  approved  July  11, 1870,  $15,000  were  appropriated  for  the 
work,  and  by  that  of  March  3, 1871,  the  further  sum  of  $10,000. 

The  annual  report  of  General  Poe  for  the  year  1870^'71  contains  the 
following  paragraph,  viz  : 

Comparing  the  depth  of  water  in  the  channel  with  that  of  previous  years,  the  har- 
bor shows  a  marked  im^irovement.  Closing  the  gap  G.  H.  has  increased  the  current 
so  much  that  it  has  entirely  removed  the  bar  in  front  of  the  harbor  month,  and  made 
a  channel  of  10^  to  11  feet  in  depth.  The  river  inside  sliows  au  average  depth  of  11^ 
feet. 

This'condition  of  the  improvement  was  hopeful  in  the  highest  degree, 
and  seemed  to  indicate  a  littoral  current  of  sufficient  power  to  carry 
away  the  sand  and  other  matter  brought  beyond  the  ends  of  the  piers 
by  the  river  current.  But  this  favorable  condition  was  not  continued, 
since  the  annual  report  for  the  year  1871-'72  contains  the  following,  viz : 

By  referring  to  the  chart  of  the  harbor  transmitted  herewith,  it  will  be  seen  that 
the  10 'foot  curve  is  now  distant  from  the  outer  end  of  the  piers  420  feet,  an  increase 
of  280  feet  during  the  year.    This  is  largely  in  excess  of  the  increase  in  former  years, 

and  makes  a  much  less  hopet'ul  exhibit  mr  the  future  of  the  improvement. 

• 

This  was  at  the  time  attributed  to  the  fact  that  cuts  had  been  made 
across  points  in  the  river  above.  These  cutoffs,  of  course,  had  an  in- 
creased current  through  them,  which  in  some  instances  was  used  to 
scour  out  the  greater  portion  of  the  material  removed.  This  was  done 
by  opening  a  small  cut,  and  leaving  the  current  to  do  the  rest.  In  a 
similar  manner  mill-ponds  and  boom-cuts  were  scoured  out,  and  alto- 
gether a  very  large  amount  of  material  was  dislodged  and  carried  by 
the  current  to  the  outer  end  of  the  piers.  But  instead  of  being  then 
all  carried  along  shore  by  a  littoral  current,  much  of  it  was  deposited 
beyond  the  ends  of  the  i)iers  with  the  effect  stated. 

Under  this  state  of  affairs  it  was  proposed  with  the  appropriation  of 
$10,000  made  by  act  approved  June  10,  1872,  to  extend  the  north  pier 
(except  the  superstructure)  a  distance  of  150  to  200  feet,  with  the  hope 
of  throwing  the  current  more  to  the  eastward,  and,  by  its  scouring  ac- 
tion, improve  the  condition  of  the  bar  along  the  line  where  the  best 
water,  was  then  found.  At  the  same  time  the  engineer  felt  constrained 
to  say  that  the  sanguine  expectations  concerning  the  value  of  this  im- 
provement originating  in  the  excellent  showing  of  the  previous  year 
had  not  been  realized,  and  that  he  felt  at  a  loss  what  to  recommend  for 
the  future.  He  further  remarked  that  the  proposed  extension  of  the 
north  pier,  if  carried  out,  would  be  at  best  an  experiment,  and  might 
result  only  in  further  illustrating  the  never-ending  operation  of  the  pier- 
extension  system,  and  expressed  the  opinion  that — 

If  the  action  should  not  prove  t4»  be  more  favorable  than  during  the  last  twelve 
months,  it  would  be  cheaper  to  dredge  a  channel  across  the  bar  annually  after  the 
winter  and  spring  freshets  have  done  their  work  than  to  further  extend  the  piers. 

1  instructed  the  local  agent  to  extend  his  surveys  of  this  season  sufficiently  far  out- 
ward to  determine  whether  or  not  a  bar  of  sand  reported  to  exist  off  the  month  of  the 
harbor   was  actually  there.    It  was  found  at  a  distance  of  about  a  mile  from  the  outer 
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end  of  the  piers,  with  a  maximum  depth  of  18  feet  ot  water,  aud  on  the  greater  portion 

of  it  only  13  feet.  ^..    , 

The  general  depth  of  water  inside  this  har  is  from  ^  to  4i  fathoms.  This  bar  is 
not  wen  defined  on  the  lake  survey  published  charts,  and  is,  I  fear,  in  process  of  for- 
mation. 

The  indications  thus  developed  were  of  the  gravest  character.  If 
such  a  bar  was  in  process  of  formation  at  so  short  a  distance  from  the 
ends  of  the  piers,  it  could  only  be  a  question  of  a  short  time  when  the 
pier  extension  would  have  to  be  carried  out  to  and  beyond  it  or  the 
attempt  to  improve  the  harbor  by  that  method  abandoned. 

The  proposed  extension  of  the  north  pier  was  not  made,  and  the  an- 
nual report  for  1872-'73,  by  General  G.  Weitzel,  informs  us  that "  the  10- 
foot  curve  is  now  distant  from  the  outer  end  of  the  piers  680  feet,  or  an 
increase  from  last  year  of  260  feet.  This  shows  a  decrease  of  20  feet 
from  that  of  the  year  previous,  but  with  a  greater  amount  of  bar,  there 
being  but  5  and  6  feet  of  water  this  year  where  there  was  7  and  8  feet 
last  year.'' 

The  localities  whence  the  material  came  to  form  this  deposit  are  de- 
scribed in  the  report.  But  the  great  point  was  not  the  places  from 
which  the  material. was  brought,  but  where  deposited,  since  the  river  is 
essentially  a  sand-bearing  one,  and  the  drift  must  either  be  carried  clear 
of  the  harbor,  or,  in  a  greater  or  less  time,  form  an  obstruction. 

It  was  determined  to  give  immediate  relief  by  dredging  the  bar  at 
the  mouth  of  the  river.  This  would  also  serve  as  an  experiment  to  de- 
termine the  length  of  time  it  would  keep  open,  and  thus  compare  the 
relative  cost  of  dredging  and  pier  extension. 

At  the  same  time  General  Weitzel  stated  his  intention  to  ask  for  au- 
thority to  make  a  survey  to  determine  the  feasibility  and  cost  of  an  arti- 
ficial connection  with  Tawas  Bay. 

He  did  not  recommend  any  appropriation  for  the  work  for  the  next 
fiscal  year. 

The  operations  during  the  year  1873-'74  consisted  in  keeping  the 
works  already  executed  in  repair,  and  in  dredging  a  cut  to  10  feet 
in  depth  across  the  bar  which  had  formed  during  the  spring  of  1873. 
The  Annual  Report  for  the  year  gives,  in  detail,  a  description  of  the 
encroachments  on  and  abuse  of  the  channel  referred  to  in  the  report  for 
the  preceding  year,  which  tended  in  a  great  degree  to  neutralize  the 
work  that  the  Government  was  doing. 

By  act  of  June  23,  1874,  it  was  directed  that  a  resurvey  of  Au  Sable 
Biver  be  made  and  dock-lines  established.  This  was  completed  by  the 
latter  end  of  Sei)tember,  1874,  and  it  was  found  that  the  channel  dredged 
in  the  fall  of  1873,  to  a  depth  of  10  feet  and  width  of  100  feet,  had 
filled  to  such  an  extent  that  there  was  but  6J  to  7  feet  on  the  bar.  As 
this  cut  had  been  dredged  more  particularly  for  purposes  of  experiment, 
it  is  to  be  regretted  that  it  hardly  had  a  fair  test,  because  the  encroach- 
ments and  abuse  before  referred  to  had  aided  in  filling  the  cut  more 
rapidly  than  would  have  been  the  case  under  the  operation  of  natural 
causes  alone.  The  local  engineer  recommended  the  extension  of  the 
north  pier  a  distance  of  300  feet,  and  that  the  channel  across  the  bar 
be  again  dredged  out,  at  the  same  time  remarking  that  this  would 
be  of  little  use  unless  the  encroachments  and  abuse  by  individuals  and 
corporations  were  stopped.  General  Weitzel,  the  engineer  in  charge, 
declined  to  recommend  any  appropriation  for  further  attempt  at  im- 
provement until  the  local  or  State  authorities  should  take  the  requisite 
steps  to  stop  these  lawless  acts,  and  only  asked  for  $2,500  to  keep  ex- 
ist in  gworks  in  repair. 
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During  the  year  1875-'76  no  work  was  done,  and  no  steps  were  taken 
by  either  local  or  State  authorities  to  put  a  stop  to  the  lawljBss  acts 
previously  referred  to.  Meanwhile,  the  main  interests  centering  at 
Au  Sable  abandoned  the  river,  and  moved  to  piers  and  docks  built 
out  into  the  lake  and  asked  for  a  breakwater  in  the  lake  in  front  of 
them  to  protect  these  docks  (or  piers)  and  to  serve  as  a  harbor  of  refuge. 

General  Weitzel  again  declined  to  do  more  thau  recommend  an  ap- 
propriation of  $2,500  to  keep  the  existing  works  in  repair. 

By  act  of  August  14,  1876,  the  sum  of  $1,000  was  appropriated  for 
this  harbor,  but  during  the  year  1876-77  nothing  was  done  beyond  an 
inspection  of  and  report  upon  it  by  Capt.  A.  N.  Lee,  Corps  of  Engineers, 
General  WeitzePs  assistant,  who  appears  to  have  visited  the  harbor  in 
October,  1876,  and  again  in  June  or  July,  1877.  At  the  latter  visit  he 
found  the  work  in  a  much  worse  condition  than  at  the  former.  Sound- 
ings between  the  piers  showed  10  to  13  feet  of  water  from  the  angle 
in  the  south  pier  to  the  heads  of  the  piers.  Outside  the  piers  he  found 
nothing  less  than  8^  feet  of  water,  showing  the  bar  to  be  in  about 
the  same  condition  as  in  July,  1875.  From  the  angle  in  the  south  pier 
to  the  upper  end  of  the  same,  the  depth  shoaled, from  lOJ  feet  to  6 J 
feet.  Above  that  the  river  was  practically  useless  for  vessels,  as  there 
were  only  3  feet  of  water  in  some  places.  Captain  Lee  further  remarked 
that— 

This  state  of  affairs  has  been  caused  by  the  gradual  encroachmeat  od  and  changing 
of  the  channel  by  the  lumbermen  in  driving  piles,  building  docks,  cutting  passages 
through  the  river  banks  for  their  own  convenience  in  reacbiug'their  niiUs  with  their 
logs,  in  fact,  using  the  river  in  every  way  as  if  it  wore  their  own  private  property, 
and  not  a  common  highway'. 

General  Weitzel  thereupon  reported  that  unless  he  received  instruc- 
tions to  do  so  he  would  not  expend  another  cent  on  this  work. 

On  the  27th  April,  1878,  the  charge  of  this  work  was  transferred  to 
Maj.  F.  Harwood,  Corps  of  Engineers.  In  his  annual  report  for  1877-'78 
he  states  that  he  had  visited  the  work  and  found  it  in  substantially  the 
same  condition  as  reported  to  Major  Weitzel  by  Captain  Lee,  but  he  did 
not  agree  with  him  as  to  the  extent  of  the  damage  done  to  the  river  by 
the  encroachments,  &c.,  often  spoken  of.  However,  he  concurred  in 
the  general  conclusions  of  his  predecessor,  and  in  his  policy  of  refrain- 
ing from  fnrther  attempts  at  improvement  until  the  conditions  were 
changed. 

He  expressed  the  opinion  that  if  the  channel  were  confined  to  a  uni- 
form width  of  100  feet  it  would  soon  scour  to  a  uniform  depth  of  10  feet 
clear  to  the  mouth  of  the  harbor,  and,  with  a  slight  aid  In  dredging  the 
bar  and  removing  the  river  obstacles  in  Au  Sable,  it  could  be  made  nav- 
igable to  Oscoda. 

In  conclusion,  however,  he  recommended  that  the  harbor  be  aban- 
doned until  such  a  time  as  the  United  States  should  be  in  position  to 
assume  jurisdiction  over  the  river  fronts  to  that  point. 

The  repetition  of  these  conclusions  appears  to  have  had  its  eftect,  for, 
by  an  instrument  in  writing  this  jurisdiction  was  ceiled  to  the  Unitesd 
States  by  the  owners  pf  the  river  fronts.  This  being  satisfactory,  steps 
were  taken  to  make  further  attem])t«  to  improve  the  harbor. 

Under  date  of  February  8,  1879,  Major  Harwood  submitted  a  project 
for  restoring  and  improving  the  harbor,  and  estimated  that  it  would  cost 
$35,000  to  carry  it  into  eflFect.  The  project  was  approved,  and  by  act  of 
March  3,  1879,  the  sum  of  $7,000  was  appropriated  towards  it.  Subse- 
quently, for  reasons  given  in  the  Annual  Report  for  that  year  (1878-'79), 
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Major  Harwood  reduced  his  estimate  to  $26,000.    It  is  doubtful  whether 
this  redaction  in  bis  estimate  was  warranted. 

During  the  year  1879-'80  operations  were  carried  on  in  pursuance  of 
the  approved  project,  and  resulted  in  the  completion  of  a  plank  beam 
revetment  on  the  southwest  bank  of  the  river,  and  the  construction  of 
a  pile  and  edging  revetment  on  the  northeast  bank  as  far  down-stream 
as  the  Au  Sable  Bridge. 

By  act  of  June  14, 1 880,  a  further  sum  of  $7,000  was  appropriated 
for  the  work. 

In  closing  his  annual  report  for  the  year  Major  Harwood  remarks 
that  when  the  river  banks  are  revetted,  from  Oscoda  Bridge  to  the  Lake, 
the  interior  improvement  will  have  been  completed,  but  that  "other 
measures  of  improvement  will  probably  be  needed  in  the  event  of  the 
formation  of  a  bar,  as  is  most  probable,  from  the  sand  deposit  carried 
down  by  the  current." 

During  the  year  1880-'81  the  revetting  of  both  banks  of  the  river  was 
completed  from  Oscoda  Bridge  to  a  connection  with  the  former  United 
States  piers,  and  the  angle  in  the  old  south  pier  was  improved,  by 
making  it  less  abrupt. 

The  river  being  now  confined  within  a  channel  of  from  80  to  100  feet 
in  width,  the  high  water  of  the  spring  of  1881  scoured  it  down  to  the 
bed  gravel,  giving  in  general  a  depth  of  10  feet,  and  not  less  than  9 
feet  at  any  place.  As  was  to  have  been  expected,  the  sand  was  deposited 
at  the  mouth  of  the  river  forming  a  bar  with  only  6  feet  on  it. 

By  act  of  March  3, 1881,  $6,000  were  appropriated  for  the  work,  which, 
together  with  balances  from  previous  appropriations,  was  expended  in 
1881  in  extending  a  pile  and  edging  revetment,  from  the  outer  end  of 
the  old  south  pier,  a  distance  of  about  850  feet,  to  the  14-foot  curve,  and 
in  May,  1882,  in  dredging  the  channel  to  a  depth  of  10  feet. 

The  result  of  these  operations  was  to  obtain  an  entrance  channel 
available  for  vessels  drawing  from  9  to  10  feet  of  water,  and  a  channel 
of  8  feet  as  far  as  Oscoda  Bridge. 

By  act  of  August  5, 1882,  $5,000  were  appropriated  for  the  work. 

One  hundred  and  fifty  feet  of  the  pile  and  edging  revetment  con- 
structed in  1881,  in  extension  of  the  south  pier,  was  wrecked  in  the  fall 
of  1882.  It  had  been  expected  that  this  extension  would  guide  the 
drift  current  of  the  river  in  such  a  manner  that  the  10-foot  channel 
dredged  in  May,  1882,  would  receive  the  benefit  of  a  scour  and  thus  hold 
that  dejith.    Such  was  not  the  result,  however. 

An  examination  made  in  May,  1883,  established  the  fact  that  no  scour- 
ing effect  can  be  produced  by  the  extension  of  the  south  pier  alone; 
that  the  bar  is  continually  and  gradually  increasing  in  size,  directing 
the  river  current  to  the  northward,  and  that  this  will  continue  until  the 
north  pier  has  been  extended  to  an  equal  or  greater  distance. 

At  the  time  of  the  examination  there  was  but  little  more  than  a  depth 
of  4  feet  available  on  the  bar,  although  fully  8  feet  could  be  carried 
thence  to  Oscoda  Bridge. 

O.  M.  P. 
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LL8. 

IMPROVEMENT  OP  SAGINAW  RIVER,  MICHIGAN. 

The  project  for  this  improvemeut  was  adopted  in  1874,  and  modified 
in  1878,  the  objecc  then  being  to  attain  a  depth  of  not  less  than  10  feet 
over  the  bars  in  the  river.  The  natural  channel  was  torturous  and  ob- 
structed by  numerous  bars,  having  not  more  than  7  feet  of  water  at  the 
sboalest  part.  As  time  passed  and  the  lake  harbors  generally  were 
improved,  the  commerce  at  Saginaw  Biver  became  clamorous  for  a 
greater  depth  of  channel,  and  in  1882  a  new  project  was  adopted,  the 
aim  of  which  was  to  secure  a  channel  of  200  feet  in  width  with  a  depth 
of  14  feet  from  Saginaw  Bay  to  Baj^  Oity,  and  12  feet  thence  to  the  head 
of  the  river,  a  total  distance  of  about  23  miles. 

The  details  of  the  project  are  given  at  pages  1863  et  seq.  of  the  An- 
nual Report  of  the  Chief  of  Engineers  for  the  year  ending  June  30, 
1883,  to  which  I  beg  to  refer. 

At  the  beginning  of  the  present  fiscal  year  there  were  no  contracts  in 
force.  By  the  river  and  harbor  act  of  July  5,  1884,  the  sum  of  $50,000 
was  appropriated  for  continuing  the  work,  of  which  one-half  was  to  be 
used  "opposite  Bay  City  for  deepening  the  channel  from  the  river  into 
the  bay,"  and  remainder  on  the  '*  river  above  Bay  City."  A  project  was 
submitted  for  the  application  of  this  appropriation,  and  contracts  were 
entered  into  as  follows  : 

(1)  On  August  29,  1884,  with  Carkiu,  Stickney  &  Cram,  for  dredging 
above  Bay  Oity,  at  27^  cents  per  cubic  yard,  scow  measurement,  to  be 
completed  on  or  before  August  1,  1885. 

(2)  On  October  2, 1884,  with  Louis  P.  and  James  A.  Smith,  for  dredg- 
ing opposite  Bay  City,  for  23  cents  per  cubic  yard,  scow  measurement, 
to  be  completed  on  or  before  September  1,  1885, 

(3)  On  October  2,  1884,  with  Carkin,  Stickney  &  Cram,  for  dredging 
on  bar  at  the  mouth  of  Saginaw  River,  for  38  cents  per  cubic  yard,  scow 
measurement,  to  be  completed  on  or  before  September  1, 1885. 

Under  the  first  contract  operations  were  begun  at  Bast  Saginaw  Sep- 
tember 10  and  completed  November  22, 1884,  when  35,145  cubic  yards 
of  matei-ial  had  been  removed. 

They  were  begun  at  Carrollton  October  17  and  closed  for  the  season 
November  28,  1884.  They  were  resumed  April  25  and  completed  June 
17,  1885,  when  43,542  cubic  yards  had  been  removed. 

Under  the  second  contract  operations  were  begun  opposite  Bay  City 
October  15  and  closed  for  the  season  November  26, 1884.  They  were 
resumed  April  28  and  completed  June  18,  1885,  when  40,036  cubic 
yards  of  material  had  been  removed. 

Under  the  third  contract  operations  were  begun  on  the  bar  at  the 
mouth  of  the  river  October  15  and  closed  for  the  season  November 
25, 1884.  They  were  resumed  April  29,  1885,  and  were  in  progress  at 
the  close  of  the  fiscal  year,  13,832  cubic  yards  of  material  having  been 
removed. 

The  details  of  the  foregoing  are  given  in  the  appended  repoii)  of  Mr. 
B.  H,  Muehle,  assistant  engineer  in  local  charge,  to  which  I  beg  to  re- 
fer, as  well  as  for  information  touching  the  area  as  dredged  and  the  re- 
sults attained. 

It  will  be  observed  that  these  results  are  not  altogether  encouraging. 
The  channel  dredged  at  East  Saginaw  appears  to  have  been  filled  up 
by  the  spring  freshets,  and  that  opposite  Bay  City  to  have  been  refilled 
almost  as  rapidly  as  it  was  dredged.    The  results  at  other  localities  seem 
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to  have  beeu  better.  An  examination  daring  the  coming  winter  may 
show  that  the  obstructions  at  East  Saginaw  and  Bay  City  have  not  been 
reformed  as  rapidly  as  we  now  fear. 

In  further  prosecution  of  the  work  it  may  be  found  necessary  to  ex- 
tend the  revetments  at  CarroUton  and  Grow  Island,  the  effect  of  which 
would  be  to  give  the  channel  at  those  points  a  greater  degree  of  perma- 
nence. At  East  Saginaw  and  Bay  City,  owing  to  the  local  conditions,  it 
seems  to  be  practicable  only  to  remove  the  bars  by  dredging  wherever 
they  form  to  such  extent  as  to  constitute  material  obstruction.  It 
must  not  be  forgotten  that  the  original  project  provides  for  annual 
dredging,  though  the  estimate  of  the  amount  necessary  is  probably  too 
small. 

Notwithstanding  the  temporary  character  of  the  benefits  derived  from 
this  annual  dredging,  I  recommend  that  it  be  continued,  as  giving  relief 
to  a  commerce  of  nearly  2,000,000  tons,  having  a  value  of  $20,000,000. 
The  cost  of  this  relief  will  be  much  less  when  those  portions  of  the 
channel  which  admit  of  permanent  improvement  shall  have  been  com- 
pleted. 

I  concur  in  the  greater  portion  of  the  recommendations  contained  in 
Mr.  Muehle's  report,  but  differ  in  regard  to  the  purchase  and  mainte- 
nance of  a  snag-boat,  and  am  of  opinion  that  a  greater  amount  should 
be  expended  on  the  bar  at  the  mouth  of  the  river.  Accordingly,  I  sub- 
mit the  following  modification  of  his  estimate  for  the  next  fiscal  year,  viz : 

Repairs  to  levetment  at  CarroUton $9,000 

Extension  of  revetments  at  CarroUton ^ 10, 000 

Dredging  at  CarroUton 18,000 

Revetment  at  Crow  Island 3,000 

Dredging  at  Crow  Island 10,800 

Continuing  dredging  opposite  and  l>elow  Bay  City 100, 000 

Dredging  at  other  places  for  immediate  relief 15,000 

Total 165,800 

Of  the  foregoing,  portions  would  be  applicable  as  follows: 

Above  Bay  City |50,800 

Opposite  and  below  Bay  City 100,000 

For  general  use  on  the  whole  river 10,000 

Total 165,800 

The  Saginaw  River  improvement  is  located  in  the  collection  district  of  Huron, 
Mich.  The  nearest  light-house  is  at  the  mouth  of  the  river.  The  nearest  port  of 
entry  is  Port  Huron,  Mich. 

Money  statement 

July  1,  1884,  amount  available $1,606  63 

Received  from  sale  of  fuel 16  13 

Redeposit  (error  in  voucher  13,  second  quarter,  1884) 6  00 

Amount  appropriated  by  act  approved  July  5,  1884 50, 000  00 

51,628  76 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1884 $-10,483  43 

July  1, 1885,  outstanding  liabilities 2,036  21 

43, 119  64 

July  1,  1885,  amount  available 8,509  12 

r  Amount  (estimated)  required  for  completion  of  existing  project 371, 000  00 

I  Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1887  165, 800  00 
^  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abstract  of  bide  for  dredging  Saginaw  River ^  Michigan^  above  Bay  City,  received  and  opened 
by  Lieut.  Col.  0.  M.  Poe^  Corps  of  Engineers,  on  August  ^5,  18H4,  in  aeoordance  with 
advertisement  dated  Atigust  6,  1884. 


No. 


Names  and  residences  of  bidders. 


Price  per 
cubic  yard, 

scow 
)  measure. 


'1 
2 
3 

4 
5 
6 


Carkin,  Stickney  &  Cram,  East  Saginaw,  Mich 

Chicago  Dredging  and  Dock  Company,  Chicago,  111 

FitKsimons  dtConnell,  Chicago,  In 

Junes  Rooney ,  Toledo,  Ohio 

Louis  P.  and  James  A.  Smith,  Cleveland,  Ohio 

Castle  Sutherland,  East  Saginaw,  Mich 

*  Recommended  for  acceptance. 


Cents. 


271 

32 

35 

37 

38 

60 


Abstract  of  bids  for  dredging  Saginaw  Eiver.Miohigant  opposite  Bay  City,  received  and 
opened  by  Lieut.  Col.  0.  M.  Poe,  Corps  of  EngineerSf  on  September  29,  1884,  in  accord- 
ance tciih  eUlvertisement  dated  September  10, 1884. 


No. 


Names  and  residences  of  bidders. 


*1  ! 

2  ; 

3  I 
4 
5 
6 
7 


Louis  P.  and  James  A.  Smith,  Cleveland,  Ohio . 
Carkin,  Stickny  Sc  Cram,  East  Saginaw,  Mich.. 

Thomas  M.  Hubbell,  East  Saginaw,  Mich 

James  Rooney,  Toledo,  Ohio 

George  Talbot,  Buflfalo,  N.  Y 

Castle  Satherland,  East  Saginaw,  Mich 

Dodge  &  Petde,  Little  FaUs,  N.  Y 


I       Price 
i  per  cubic 
I  yard,  scow 
'  measure. 


Cents. 
23 
23^ 
25 
25 
26 
30 
30 


"^  Recommended  for  acceptuice. 


Abstract  of  bids  for  dredging  bar  at  mouth  of  Saginaw  Biver,  Michigan,  received  and  opened  by 
Lieut.  Col,  0.  M.  Poe,  Corps  of  Engineers,  on  September  29, 1884,  in  accordance  with  ad- 
vertisement dated  September  10, 1884. 


No. 


1* 

2 

3 

4 

5 

6t 

7 

8 


Names  and  residences  of  bidders. 


Price 

per  cubic 

yard,  scow 

measure. 


Carkin,  Stickney  &  Cram,  East  Saginaw,  Mich. 

George  Talbot,  Buffido,  N.  Y  

Castle  Sutherland,  East  Saginaw,  Mich 

James  Rooney,  Toledo,  Ohio 

Louis  P.  and  James  A.  Smith,  Cleveland,  Ohio. . 

C.F.Dunbar,  Buffalo,  N.  Y 

Dodge  &  Petrie,  Little  FaUs,  N.  Y.      

Thomas  M.  Hubbell,  East  Saginaw,  Mich 


$0  36 
48 

49 
49 

51 
58 
60 
60 


*  Recommended  for  acceptance. 


t Informal;  bid  by  telegnun. 


REPORT  OF  MR.   B.   H.   MUEHLE,   ASSISTANT  ENGINEER. 

East  Saginaw,  Mich.,  July  1,  1885. 

General  :  I  have  the  honor  to  sabmit  the  following  report  of  operations  on  the 
improvement  of  Saginaw  River,  Michigan,  for  and  daring  the  fiscal  year  ending  June 
30,  1885. 

On  the  5th  of  July,  1884,  an  appropriation  of  |50,000  was  made  by  Congress  for  con- 
tinuing the  improvement  of  Saginaw  River,  of  which  snm  $25,000  were  to  be  used 
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opposite  Bay  City  for  deepening  the  channel  from  the  river  into  the  bay,  and  remain- 
der on  the  river  above  Bav  City. 

By  advertisement  dated  August  6,  1884,  bids  for  dredging  Saginaw  .River  above 
Bay  City  were  invited.  They  were  received  and  opened  August  25,  and  contract 
awarded  to  the  lowest  bidders,  Messrs.  Carkin,  Stickney  &  Cram,  of  East  Saginaw, 
at  27i  cents  per  cubic  yard,  scow  measurement.  This  contract  was  dated  August  29, 
1884. 

In  response  to  advertisements  dated  September  10,  1884,  bids  for  dredging  Saginaw 
River  opposite  Bay  City  were  received,  opened  September  29, 1884,  and  contract  given 
to  Messrs.  Louis  P.  and  James  A.  Smith,  of  Cleveland,  Ohio,  at  23  cents  per  cubic 
yard,  scow  measurement,  contract  being  dated  October  2,  1884.  On  the  29th  Sep- 
tember bids  were  also  received  for  dredging  bar  at  mouth  of  Saginaw  River,  and  con- 
tract awarded  to  the  lowest  bidders,  Messrs.  Carkin,  Stickney  &  Cram,  at  38  cents 
per  cubic  yard,  scow  measurement,  date  of  contract  being  October  2, 1885. 

On  the  26th  of  August,  1884, 1  was  assigned  to  the  local  charge  of  the  improve- 
ments of  Saginaw  River  and  received  your  verbal  instructions  in  regard  to  the  gen- 
eral conduct  of  the  work. 

DREDGING. 

The  operations  during  the  fiscal  year  ending  June  30,  1885,  under  the  several  con- 
tracts above  mentioned,  consisted  of  dredging  only,  and  are  given  below  in  tabular 
form,  specifying  the  different  localities  where  dredgjing  was  done,  the  dates  between 
which  the  work  was  carried  on,  the  number  of  cubic  yards  excavated,  and  the  cost 
of  removal,  as  follows : 


LocaUties. 


Date. 


Cubic  yarda. 


Cost 


TotaL 


1.  Above  Bay  City : 

'  At  Saat  Baginaw 

At  Canollton 

Sept  10  to  Nov.  22, 1884 

Oct  17  to  Nov.  28. 1884 

35.146 
4,674 

$0,664  87 
11, 074  06 

tl.2f»  BS 

Do 

April  25  to  June  17. 1885  . ... 

88, 868          ioi  688  70 

78,687 

Total 

21,688  92 

Oct  15  to  Nor.  26, 1884 

April  28  to  Jane  18. 1885 

2.  Opposite  Bay  City 

16. 416            3. 545  68 

24, 620            5, 662  60 

Total 

40,036 

9,208  28 

Oct  15  to  Nov.  26, 1884 

April  29  to  Jane  30, 1885  .... 

3.  Bar  at  month 

5.019 
8,813 

1,007  22 
3,848  04 

Total 

18,882 

5,356  16 

Total  oppoaite  and  below  Bay  City $14,464  44 

Total  above  Bay  City 21,638  92. 

Grand  total 86.103  86 

The  C4mtracts  for  dredging  above  and  opposite  Bay  City  were  closed  on  the  17th 
and  18th  of  June,  1885,  respectively,  by  reason  of  exhaustion  of  the  portion  of  the 
appropriation  allotted  to  these  localities.  At  the^  mouth  of  the  river  dredging  was 
continued  until  the  end  of  the  fiscal  year. 


AREAS  DRBDGED. 

In  front  of  East  Saginaw  the  channel  was  dredged  between  the  Genesee  Avenue 
Bridge  and  the  Flint  and  Pere  Marquette  Railroad  Bridge,  with  two  cuts,  20  feet  wide 
and  about  2,900  feet  long  each,  completed,  and  ooe  cut,  1,920  feet  long,  unfinished. 
Below  the  railroad  bridge  there  were  four  dredge-cuts  made,  giving  a  coannel  12  feet 
deep  and  80  feet  wide  across  the  bar,  an  average  length  of  1,^0  feet. 

At  Carrollt>on,  a  shoal  above  the  up-stream  end  of  the  plank-beam  wall  was  en- 
tirely removed  by  making  seven  dredge-cuts  through  it  and  removing  7,384  cubic 
yardlB  of  sand.  Across  the  lower  end  of  the  CarroUton  Bar  a  channel  was  dredged  1'^ 
feet  deep  and  100  feet  wide  between  the  bottom  of  the  slopes.  One-half  of  the  area 
dredged  included  a  part  of  the  channel  made  in  the  fall  of  1883.  and  which  had  filled 
again  with  sand  from  the  adjacent  bar.  Two  tracings,  markea  I  and  II,  are  herewith 
respectfully  submitted,  illustrating  ti.e  dredging  operations  at  East  Saginaw  and 
CarroUton. 

Opposite  Bay  City  four  complete  dredge-cuts  were  made,  giving  a  channel  14  feet 
in  fiepth  and  about  90  feet  wide  between  the  Portsmouth  Bridge  and  the  foot  of 


2142      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

Sixth  street,  Bay  City.  The  channel  dredged  during  the  previous  year  had  filled  up 
so  that  the  westerly  boundary  Hue  was  di£cnlt  to  find,  but  the  present  channel  has 
been  made  in  continuation  of  the  project,  on  lines  as  originally  laid  out.  A  part  of  a 
fifth  cut  was  made  along  the  westerly  line  of  the  new  channel ;  it  is  2,510  feet  long 
and  extends  across  the  shoalest  area,  called  the  *'  Bradley  Bar/'  giving  105  feet  width 
in  that  reach  of  the  dredged  channel. 

The  dredge  at  the  mouth  of  the  Saginaw  River  began  a  new  cut  at  the  shore  end  of 
the  bar,  being  the  second  cut  east  of  the  range  line,  and  up  to  June  30,  1H85,  had 
moved  a  distance  of  about  5,592  linear  feet.  A  second  dredge  was  placed  in  commis- 
sion on  the  22d  of  June,  1885.  It  started  another  cut  east  of  the  range  line,  and  had 
moved  410  linear  feet  at  the  end  of  the  fiscal  year. 

PRESENT  CONDITION  OF  IMPROVEMENTS. 

Careful  examinations  have  Just  been  made  of  the  channels  at  East  Saginaw,  Carroll- 
ton,  and  Zilwaukie  ;  the  latter  for  the  purpose  of  obtaining  data  for  laying  out  work 
for  the  next  season  in  continuation  of  the  general  project,  of  improvement.  The 
Bonndings  are  platted,  and  tracings  of  these  surveys  accompany  this  report,  marked 
III,  IV,  and  V,  respectively.  The  channels  in  front  of  Bay  City  and  at  the  mouth  of 
the  river,  where  dredging  has  been  done,  as  well  as  all  other  shoal  areas  comprised 
in  the  general  project,  have  not  been  examined  at  this  time.  Owing  to  the  shifting 
nature  of  the  sand  bottom  at  most  of  those  places,  it  is  advisable  to  de/er  further  ex- 
amination until  such  time  as,  with  a  liberal  appropriation  at  command,  they  may  be 
selected  for  improvement  in  the  order  of  their  importance  for  the  benefit  of  naviga- 
tion. However,  I  urn  enabled  to  state  that  complaints  are  especially  made  of  the 
shoals  above  the  Mackinaw  Street  Bridge  and  near  the  Bristol  Street  Bridge  at  Sag- 
inaw City.  The  water  having  been  averaging  2  feet  high  above  United  States  datum 
level  since  the  opening  of  navigation,  and  no  complaints  having  reached  me  touching 
the  dredged  channels  at  New  York  Works  and  Willow;island,  it  is  presumed  that  these 
are  in  good  navigable  condition.  The  map  of  soundings  taken  at  East  Saginaw, 
Sheet  111,  shows  that  the  channel  dredged  in  the  fall  of  1^84  has  filled  up  again.  This 
has  doubtless  occurred  during  the  spring  freshet,  but  whether  by  accretions  of  sand 
brought  down  the  river,  by  the  caving  in  of  the  banks  or  slopes,  or  by  a  general  lev- 
eling process,  it  is  difficult  to  determine  without  more  frequent  and  careful  examioa- 
tions.  My  own  opinion  inclines  to  the  latter  cause  for  the  following  reason :  In  Sep- 
tember, 1879,  there  were  removed  from  the  channel  in  front  of  East  Saginaw  4,128 
cubic  yards  of  sand,  completing  two  dredge-cuts  between  the  bridges.  This  was  done 
to  afford  temporary  relief  to  navigation,  and  a  uniform  depth  of  10  feet  was  made. 
In  less  than  a  month  afterward  the  river  bottom  was  found  to  be  as  level  as  before 
dredging.  Heavily  loaded  vessels,  drawing  even  more  water  than  the  depth  of  the 
channel  permits,  are  almost  constantly  passing  the  East  Saginaw  River  front  and  plow 
through  the  fine  sand  of  which  the  river  bed  is  composed.  Tugs  and  river  steam- 
boats also  stir  up  the  water  in  a  manner  to  lift  up  and  move  the  sand,  so  that  it  is  im- 
possible to  make  a  permanent  improvement  of  tne  channel  by  dredging  only,  and  all 
efforts  in  that  direction  will  be  neutralized  by  the  disturbing  elements  above  described. 

The  shoal  above  the  Can-oUton  Channel  was  removed  partly  in  the  fall  of  1884, 
and  the  greater  portion  during  the  month  of  May,  1885.  On  examination  of  the  chart, 
Sheet  IV,  it  will  be  seen  that  the  part  which  was  completed  before  the  freshet  shows 
onmistakable  signs  of  beginning  a  new  growth.  However,  as  there  is  a  good  channel 
of  sufficient  width  alongside,  the  danger  of  obstructing  navigation  is  not  imminent. 

Below  the  gap  in  the  revetmenty  where  a  uniform  depth  of  12  feet  was  made,  the 
new  channel  has  remained  in  good  condition,  showing  nearly  its  original  width  be- 
tween slopes  down  to  the  ends  of  the  revetments.  Beyond  these  the  channel,  which 
was  completed  as  late  as  the  17th  of  June,  1885,  has  a^ain  filled  up  to  a  considerable 
extent,  on  the  west  side  principally,  by  the  caving  in  ot  the  bank  of  sand  which  forms 
the  lower  end  of  the  CarroUton  Bar. 

On  the  map  of  soundings  taken  opposite  the  Crow  Island  wing-dam  (Sheet  V)  not 
a  trace  can  be  found  of  the  channel  dredged  12  feet  deep  along  the  boom  on  the  west 
side  of  the  river  during  the  spring  of  1884. 

The  new  channel  in  front  of  Bay  City,  which  is  over  1.  mile  in  length,  is  reported 
by  the  inspector  in  local  charge  of  the  dredging  as  having  filled  op,  even  while  the 
work  was  in  progress,  lo  such  an  extent  that  in  some  places  it  was  difficult  to  find 
the  west  line  of  a  cut  just  completed  while  establishing  the  east  line  or  range  of  the 
next  or  adjoining  cut.  On  account  of  the  width  of  the  river  in  this  locality  and  the 
frequency  of  interruption  from  passing  vessels  and  rafts,  accurate  soundings  cannot 
well  be  obtained  in  summer  except  at  considerable  expense.  A  survey  on  the  ice  can 
be  made  better  and  cheaper,  and  I  therefore  recommend  that  such  examination  be 
made,  if  funds  are  available  for  the  purpose. 

A  like  survey  should  also  be  ma<le  of  the  channel  across  the  bar  at  tho  mouth  oi  the 
river  in  order  to  obtain  correct  information  as  to  the  condition  of  the  imph>vements 
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made  under  the  last  two  appropriations.  This  survey  is  of  even  greater  importance 
than  one  at  Bay  City,  because  it  is  necessary  that  several  unfiqi^ed  dredge-outs  on 
the  west  side  of  the  range  line  be  correctly  located  and  their  termini  instrumentully 
connected  with  the  transit-stations  on  the  west  shore  of  Saginaw  Bay,  thereby  facilitat- 
ing the  work  of  placing  dredges  in  summer. 

PROPOSED  OPERATIONS. 

Dredging  the  channel  above  and  opposite  Bay  City  having  been  discontinued,  by 
reason  of  exhaustion  of  the  appropriations,  there  will  be  no  work  done  in  continua- 
tion of  the  present  project  of  improvement  at  these  localities  during  the  fiscal  year 
ending  June  30,  1886. 

It  is  expected  that  with  the  aid  of  the  two  dredges  now  at  work  on  the  bar  at  the 
mouth  of  Saginaw  River,  the  contractors  will  be  able  to  finish  the  amount  of  dredg- 
ing contemplaled  on  or  before  the  Ist  of  September,  1885,  on  which  day  their  contract 
expires.  The  ice  surveys  hereinabove  recommended  may  be  mad^  if  sufficient  funds 
are  reserved  from  the  balance  of  the  present  appropriation  for  that  purpose. 

During  the  last  session  of  Congress  no  appropriations  were  made  for  the  improve- 
ment of  rivers  and  harbors  during  the  fiscal  year  ending  June  .30,  1886.  Consequently 
the  proposed  operations  on  Saginaw  River  for  that  year  are  reduced  to  a  minimum  as 
above  set  forth,  and  this  report  might  here  be  conclnded. 

In  anticipation,  however,  of  the  posHible  passage  of  a  river  and  harbor  bill  during 
the  next  session  of  Congress,  by  which  appropriations  may  become  available  for  the 
resumption  of  works  of  iipprovement  on  this  river  during  the  season  of  1886, 1  beg 
leave  to  submit  a  few  facts  and  figures,  compiled  in  a  brief  illustrated  history  of  the 
Carrollton  and  Zilwaukie  bars,  and  which  I  present  as  a  basis  for  recommendations  in- 
volving amendments  of  the  present  approved  project.  In  this  connection,  and  fortbis 
purpose,  I  have  prepared,  for  ready  comparison,  reduced  copies  of  the  principal  maps 
of  surveys  of  these  bars,  which  were  made  since  the  time  the  Government  was  first 
called  upon  to  take  in  hand  the  improvement  of  the  river  for  the  benefit  of  commerce. 
The  maps  are  shown  on  the  accompanying  tracings  marked  Sheets  VI  and  YII. 

THE   "CARROLLTON  BAR''  » 

is  located  in  Saginaw  River,  16  miles  from  its  mouth,  and  about  2  miles  below  the 
city  of  East  Saginaw.  After  the  county  and  city  authorities,  during  several  seasons, 
had  expended  over  $100,000  in  an  endeavor  to  maintain  a  navigable  channel  of  uni- 
form depth  across  the  bar,  but  without  material  success,  the  attention  of  the  United 
States  Engineer  Department  was  called  to  this  the  most  serious  of  all  the  obstructions 
to  navigation  in  the  upper  reaches  of  the  Saginaw  River  in  the  year  1873.  A  survey 
was  made  under  the  direction  of  Maj.  6.  Weitzel,  Corps  of  Engineers,  United  States 
Army,  by  Assistant  Engineer  Henry  Gillman,  with  a  view  to  the  permanent  improve- 
ment of  the  channel  in  this  locality.  This  report  is  dated  No.vember  7,  1873,  and 
is  found  in  the  Report  of  the  Chief  of  Engineers  for  1874.  Figure  1  of  the  accom- 
panying drawing,  Sheet  VI,  is  a  reduced  copy  of  the  part  of  the  map  of  this  sur- 
vey embracing  tne  Carrollton  Bar.  In  his  report  Mr.  Gillman  refers  to  the  probable 
origin  of  the  great  impediment  to  navigation  and  its  growth,,  also  to  the  location  of 
Wicke's  and  McLane's  docks  as  exerting  *' an  injurious  influence  in  this  direction." 
Yet  he  proposes  as  a  remedy  the  construction  of  a  pile  work,  3,930  feet  long,  with 
its  initial  point  or  up-stream  end  immediately  adjoining  the  same  Wicke's  Dock,  the 
location  or  which  he  deems  injurious.  The  pier  was  designed  to  reach  above  high- 
water  mark  and  to  *' conform  as  much  as  possible  to  the  general  direction  of  the  east 
shore  of  the  river."  It  was  deemed  advisable,  *Uhat  some  dredging  should  be  done 
in  the  channel  to  perfect  the  work,"  and  it  was  then  believed  *'  that  the  If  rst  spring 
freshet,  confined  to  the  river-bed  in  the  manner  proposed,  would  sweep  away  the  en- 
tire obstruction  complained  of,  and  make  a  permanent  channel  of  sufficient  depth 
throughout."  The  cost  of  the  pier  was  estimated  at  |23, 143.25,  and  of  dredging  a 
channel  100  feet  wide  and  12  feet  in  depth,  58,000  cubic  yards,  25  cents,  at  f  14,500. 

This  original  project  was  submitted  and  approved,  and  under  the  first  Government 
appropriation  of  $15,000,  June  23,  1874,  the  work  was  begun.  By  December  1,  1874, 
7(j0  feet  of  the  revetment  were  completed. 

March  3,  1875,  $:)0.000  were  appropriated  and  the  pier  was  extended  2.255  linear 
feet  during  the  fiscal  year  1875-'76.  In  his  annual  report  of  July  8,  1876,  Capt.  A.  N. 
Lee,  Corps  of  Engineers,  United  States  Army,  says:  *^The  asked-for  appropriation 
of  $11,000  will,  if  granted,  build  about  950  feet  of  revetment.  This  will  make  the  total 
length  of  the  work  3,905  feet.  It  will  probably  require  1,000  feet  more  to  bring  the 
wonc  to  deep  water."  During  the  same  fiscal  year  33,643  cubic  yards  of  sand  were 
dredged  at  37  cents  per  cubic  yard,  costing  |12,447.91,  and  the  6-foot  curve  is  reported 
to  have  moved  down-stream  150  feet,  at  the  head  of  the  bar,  and  down  from  the  re- 
vetment^ from  75  to  150  feet. 
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In  Figure  1 1  have  also  traced  apian  for  a  middle  ground,  designed  and  submitted 
by  the  inspector  on  the  work  in  1875 ;  but  as  no  reference  is  made  to  it  in  the  official 
report  of  that  year,  this  project  was  doubtless  abandoned  in  irs  incipiency. 

Figure  2  shows  the  condition  of  the  improvement  at  the  beginning  of  the  working 
season  of  1877  and  previous  to  the  expenditure  of  the  appropriation  of  $11,000  made 
August  14.  1876. 

The  result  of  an  examination  in  May,  1877,  having  shown  that  there  was  a  strong 
current  setting  in  behind  the  revetment  on  account  oi  its  peculiar  location  near  the 
axis  of  the  river,  a  bulkhead  connecting  the  head  of  the  revetment  with  the  east 
shore  was  projected  by  M^j.  F.  Harwood,  Corps  of  Engineers,  United  States  Army, 
which  was  approved  and  built  in  1877.  Five  hundred  feet  were  added  to  the  lower 
end  of  the  revetment  complete,  and  330  feet  more  partially  finished.  This  addition 
making  the  revetment  as  long  as  originally  designed,  without  obtaining  in  any  marked 
degree  the  hoped  for  results,  viz,  a  deepening  of  the  channel  in  front  of  it  by  scour, 
it  was  deemed  advisable  to  connect  the  lower  end  of  the  revetment  with  the  shore  bj 
an  arm  115  feet  long,  thus  confining  the  area  behind  the  revetment  between  fixed 
boundaries  in  order  to  make  dead  water  therein,  and  seeking  to  obtain  an  increased 
scouring  action  in  the  channel  in  front  of  the  revetment.  This  was  also  partiallj 
completed  in  1877,  and  in  August  of  that  year  the  channel  was  dredged  90  feet  wide 
and  10  feet  deep,  removing  3,871.5  cubic  yards  of  sand  at  35  cents  .per  cubic  yard, 
costing  $1,355.03. 

A  portion  of  the  appropriation  of  $25,000,  June  18,  1878,  was  used  in  the  completion 
of  the  revetment  in  the  fall  of  that  year,  and  redredging  the  channel  to  10  feet  depth 
and  100  feet  wide,  removing  7,286  cubic  yards  at  14  cents  per  cubic  yard  and  costing 
$1,020.04. 

In  Januarv  and  February,  1879,  elaborate  and  accurate  surveys  were  made  and 
soundings  taking  through  the  ice  at  all  points  needing  improvement,  including  the 
Carrollton  Bar,  a  reduc^  map  of  which  is  shown  at  Figure  3,  sheet  VI.  Then  it  was 
discovered  *'  that  owing  to  the  slaggish  current  of  Saginaw  River  and  occasional  slack- 
water,  and  sometimes  even  an  up-current  making  across  the  Carrollton  Bar,  there  was 
not  sufficient  scour  in  the  new  channel  to  maintain  it  in  the  face  of  the  drift  of  light 
sand  from  the  river  above  and  from  off  the  face  of  the  Carrollton  Bar.  A  new  work 
was  therefore  projected  to  fence  in  the  Carrollton  Bar  and  confine  the  channel  to  a 
wiflth  of  200  feet,  so  as  to  obtain  the  maximum  scouring  effect  of  any  down-stream 
current  without  confining  too  much  the  channel  limits.  This  work  consists  of  a  plank 
beam  training- wall"  (extract  from  M^jor  Harwood's  aunual  report  of  1879),  whion  pro- 

Sosed  structure  is  shown  in  dotted  lines  on  Figure  3.  This  beam  wall  was  constructed 
uriug  the  season  of  1879  with  a  portion  of  the  appropriation  of  $8,000  made  March  3, 
1879.  It  is  3,500  feet  long ;  its  initial  point  opposite  the  oar  factory  was  built  in  8  feet 
depth  of  water,  and  its  lower  end  crossing  near  the  crest  of  the  Carrollton  Bar,  with 
only  2  or  3  feet  over  it.  The  total  cost  of  this  structure  was  $6,420.65,  or  $1.83  per 
linear  foot. 

From  September  to  October  15 1879,  a  dredge  was  employed,  renewing  the  Carrollton 
channel  to  100  feet  width  and  10  feet  depth,  removing  11,113  cubic  yards  of  sand  at  a  cost 
of  11  cents  per  cubic  yard,  a  tiotal  of  $1,222.43.  In  the  spring  of  1880  there  was  an  ex- 
ceptionally high  freshet,  lasting  several  weeks,  with  a  strong  current  rushing  through 
the  channel,  between  the  revetment  and  beam  wall.  The  effect  on  the  channel-bed  was 
immediate  and  positive,  to  give  a  description  of  which  I  beg  leave  to  quote  from  a  re- 
port made  by  me  to  Major  Harwood,  under  date  July  30,  1880,  after  an  examination 
of  the  Carrollton  channel  and  beam  wall :  "The  first  or  upper  section  of  the  plank  beam 
wall  at  Carrollton  Bar,  being  built  on  a  line  drawn  diagonally  across  the  axis  of  the 
river  channel,  and  receiving,  as  it  does,  the  greater  and  central  portion  of  the  bgdy  of 
water  descending  at  that  point  •  *  •  lias  proved  inade<jnate  in  strength  to  resist 
that  force,  and-on  account  of  its  peculiar  construction  ^rmits  the  scouring  action  of 
the  current  to  undermine  it,  greatly  diminishing  its  utility  as  a  water-tight  oulkhead. 
This  section  when  built,  in  August,  1879,  was  in  8  to  9  feet  of  water.  Soundings 
taken  March  18,  1860,  show  an  average  depth  on  both  sides  of  12  feet ;  on  April  5, 13 
feet,  and  on  July  24, 1880,  over  15  feet.  If  this  scouring  action  underneath  the  plank 
beam  continues  the  entire  structure  is  liable  to  fall  over  for  the  want  of  sufficient 
d<»pth  of  penetration  of  the  piles  which  hold  it  upright.  •  •  •  The  chiuinel  he- 
tween  the  United  States  revetment  and  beam  wall  (July  24,  1680)  is  in  very  good 
condition,  comparing  it  with  its  cross- section  of  late  in  the  fall  of  1879  and  the  spring 
of  1880.  In  the  old  channel  originally  made  near  the  revetment  there  is  good  10  feet 
of  water ;  and  even  close  to  the  beam  wall,  a  width  of  75  feet,  7  to  8  feet  of  water  has 
been  made  by  the  scouring  action  of  the  current  through  this  canal.  Unfortu- 
nately, the  great  bulk  of  the  sand  thus  moved  was  deposited  immediately  below  the 
revetment  "  •  •  *  forming  an  extensive  and  growing  bar  in  that  locality. 
In  fact,  the  old  Carrollton  Bar  had  shifted  its  position  to  thelower  end  of  the  canal, 
which  seemed  to  indicate  that  the  revetments  were  not  extended  far  enough  down- 
stream past  the  tail  of  the  bar. 


APPENDIX   LL — BEPOBT   OP   GENERAL   POE.  2145 

The  apper  section  of  the  beam  wall  above  referred  to  was  re-enforced  by  takin|[^  np 
{he  plank  beam,  driving  two  rows  of  piles,  and  filling  the  interval  with  edgings  and 
t  top  layer  of  stone.  This  was  done  in  September  and  October,  IddO,  at  au  expense 
«f  $936.16.  The  other  3,000  linear  feet  of  plank  beam  had  also  settled  considerably 
on  account  of  the  deepening  of  the  channel  by  scour,  and  had  to  be  built  to  its  orig- 
inal height  above  water-level,  which  was  done  at  the  same  time,  costing  $473.85.  Of 
the  appropriation  of  $15,000,  June  14,  1880,  but  $.'),000  were  by  the  terms  of  the  act 
illowed  to  be  expended  on  the  improvement  of  Saginaw  River  above  Bay  City,  and  as 
this  allotment  was  nearly  exhausted  in  October,  1880,  further  repairs  were  diinson- 
tinued,  and  the  balance  used  in  redredging  the  channel  at  the  lower  end  of  the  bar, 
to  feet  wide  and  12  feet  deep,  under  contract  with  T.  M.  Hubbell,  at  a  cost  of  $16  per 
boar  for  au  outfit,  which  included  double  handling  of  the  dredged  material,  the  lat- 
ter being  thrown  by  means  of  a  clam-shell  dredge  from  deck-scows  over  the  upper 
lection  of  the  beam  wall.  This  work  was  done  in  one  hundred  and  fort^-nine  and 
one-half  hours,  aud  cost  $2,392.  * 

With  the  aid  of  the  appropriation  of  $10,000,  made  March  3, 1881,  a  new  work  was 

projected  and  built,  which  consisted  of  a  slight  pile  and  edging  structure,  1»000  feet 

:Iong,  in  prolongation  of  the  Uuit'Cd  States  revetment,  principally  for  the  purpose  of 

jindnctug  a  scour  over  the  channel  heretofore  barred.   This  extension  was  constructed 

in  June  and  July,  1881,  at  a  cost  of  $1,921.90,  or  nearly  $2  per  linear  foot.    A  portion 

jof  the  same  appropriation  was  used  in  further  repairs  to  the  Carrollton  Works;  the 

beam-wall,  which  had  settled  still  more  during  the  spring  freshet  of  1881,  was  built 

np  again  by  adding  plank  to  the  top,  at  an  expense  of  $7:3.88,  and  some  minor  repairs 

were  made  on  the  revetment  pier,  costing  $218.40. 

Up  to  this  time  (the  summer  of  1881)  all  the  efforts  of  the  Engineer  Department 
bad  been  in  the  direction  of  making  aud  maintaining  a  navigable  channel  of  10  feet 
depth  of  water,  and  all  the  dams  and  revetments  projected  and  constructed  during 
the  preceding  eight  years  were  intended  to  aid  in  the  attainment  of  that  object.  In 
▼hat  measure  these  efforts  proved  successful  may  be  judged  from  the  facts  above  re- 
f  lated.  Although  the  original  project  could  not  be  considered  as  completed,  at  the  in- 
'  itigatiou  of  the  East  Saginaw  Board  of  Trade  a  new  and  more  extensive  project  was 
proposed,  and  the  United  States  Engineer  Department  requested  t-o  makeau  examina- 
tion of  the  river,  from  its  head  to  Bay  City,  with  a  view  of  making  and  maintain- 
ing a  navigable  channel  of  12  feet  in  depth.  This  preliminary  examination  and  survey 
was  made  in  the  autumn  of  1881,  under  the  direction  of  Major  Harwood,  and  a  de- 
tailed report  and  project  with  estimate  of  cost  presented  by  him  to  the  Chief  of  En- 
gineers under  date  November  29, 1881.  All  operations  under  the  old  project  were  neo- 
Msnrily  suspended  with  the  exception  of  some  minor  repairs  to  existing  works,  which 
were  made  in  July,  1882,  at  an  expenseof  $846. 12.  August  2, 1882,  the  sum  of  $125,000 
was  appropriated,  $60,000  of  which  to  be  expended  on  the  improvement  of  the  river 
ibove  Bay  City,  including  the  Carrollton  Bar.  Major  Harwood's  survey  and  projects 
ITS  shown  in  Figure  4  of  the  accompanying  drawing.  Sheet  VI.  These  were  submit- 
ted to  a  Board  of  Engineer  Officers,  whose*  report  to  the  Chief  of  Engineers,  under 
date  October  19,  1882,  may  be  found  in  the  Annual  Report  of  1883,  Part  II,  on  page 
1863.  The  conclusions  of  this  Board  regarding  the  further  improvement,  of  the  Car- 
rollton Channel  under  the  new  project  were  against  the  construction  of  any  new 
revetments  as  channel  protections  generally,  and  the  extension  of  the  existing  revet- 
ments to  deep  water  in  particular ;  and  it  was  decided  that  a  channel  of  12  feet  depth 
sod  200  feet  wide  could  and  should  be  maintained  by  dredging  only.  In  lien  of  the 
ixtension  of  the  piers,  the  construction  of  a  dam  across  the  Carrollton  Bar.  connecting 
the  beam-wall  with  the  westerly  shore,  was  determined  upon,  and  is  included  in  the 
general  projeet.  This,  however,  has  not  yet  been  bnilt,  and  serious  objebtions  and 
emphatic  protests  on  the  part  of  the  mill'Owners  along  the  Carrollton  village  front| 
which  were  made  when  a  site  was  selected,  will  probably  interfere  with  its  construc- 
tion. 

In  the  proposition  submitted  by  Mi^*  F*  U.  Farqnhar.  Corps  of  Engineers,  United 
States  Army,  for  the  expenditure  of  the  allotted  $60,000,  it  was  unfortunately  over- 
looked that  the  existing  works  at  Carrollton  required  improvements  or  reinforcemenl 
in  view  of  the  close  proximity  of  the  proposed  12  foot  channel,  aud  no  provision  was 
made  in  that  direction. 

Dredging;  was  begun  at  Carrollton  in  the  fall  of  1883,  and  during  the  fiscal  year 
28,825  cubic  yards  of  sand  were  removed,  at  a  cost  of  37^  cents  per  cubic  yard,  and  a 
total  of  $10,809.38.  All  the  dredged  material  was  deposited  behind  the  lower  end  of 
the  United  States  revetment  and  its  extension,  and  the  weight  of  the  sand  as  well  as 
the  manner  in  which  it  was  thrown  over,  caused  considerable  damage  to  these  struct* 
nree.  A  map  of  soundings  taken  through  the  ice,  under  your  direction,  in  February, 
1884,  shows  a  good  channel  of  12  teet  depth  and  about  100  feet  wide.  Figure  5  of  the 
aeoompanying  drawing.  Sheet  VI,  is  a  reduced  copy  of  this  map,  omitting  soundings 
snd  substituting  cnrve  lines  to  correspond  with  other  figures. 
This  completes  the  history  of  the  Carrollton  Bar  down  to  the  beginning  of  the  fiscal 
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year,  which  forms  the  suhjeot-matter  of  this  report.  Adding  the  amonnt  of  dredging 
done  during  the  year  just  closed.  The  followiug  table  will  give  a  Biimuiary  of  dredg- 
ing operations  at  Carrollton  under  the  direction  of  the  United  States  Engineer  Depart- 
ment to  date : 


Month  and  year. 


W75-'76 

AufOist,1877 

Korinulierand  DeoAinber,  1/^8. 
Bnpteinber  and  October,  1870  . . 

Octoltt^r,  1880 

1883-'84 

1884-'85 


Total f 


Width. 


Depth. 


FesL 


90 
100 
lOU 

60 
luO 
100 


F§eL 


10 
10 
10 
12 
12 
12 


No.  cnbic 
yards. 


33,643 

8,871.5 

7.286 
11,113 
13,000 
28.825 
43,645 


141,383 


Price. 


10  374 
35 
14 
11 


87* 
27i 


Amonnt. 


$12,447  91 

1,855  03 

1.U20  04 

1,222  43 

•2.892  00 

10, 809  38 

12, 002  38 


41, 249  17 


*  Estimated  for  149|  hoars,  at  $16  per  hoar,  $2,392. 

The  total  amonnt  of  sand  dredged"  being  83,000  cubic  yards  in  excess  of  the  original 
estimate  which  was  made  in  1873,  in  connection  with  the  propobed  permanent  re- 
moYal  of  the  obstruction  to  navigation,  it  follows  that  the  anticipations  in  that  di- 
rection have  not  been  realized.  It  will  be  readily  seen  that  the  constmction  of  the 
United  States  revetment  alone  did  not  tend  to  produce  a  scour  sufficient  to  main- 
tain a  navigable  depth  when  made.  The  addition  of  the  beam- wall  effected  this,  but 
to  a  greater  extent  than  it  was  designed  or  required,  owing  to  its  close  proximity  to 
the  revetment,  with  which  it  forms  a  canal  much  narrower  than  the  width  of  the 
river  above  and  below  the  Carrollton  Bar,  where  deep  water  has  always  been  found. 
It  seems  to  me  that  if  the  reventment  was  extended  to  deep  wat-er,  as  Captain  Lee 
Bifffgested  in  187(),  and  the  beam- wall  prolonged  in  like  manner  so  as  to  fence  in  the 
tau  of  the  bar,  a  12- foot  channel  would  be  maintained  by  the  natural  scour  through 
many  seasons. 

I  therefore  respectfully  recommend  a  reconsideration  of  the  present  approved  proj- 
ect, and  the  construction  of  revetments  in  extension  of  the  existing  works  to  deep 
water.  Estimating  the  cost  at  |5  per  linear  foot,  this  would  involve  an  expense  of 
$10,000.  lu  order  to  prevent  the  bar  within  these  extended  boundaries  of  the  channel 
from  moving  to  a  point  further  below,  it  will  be  necessary  to  deepen  the  channel  to 
12  feet  at  the  same  time  that  the  pier  extension  is  taken  m  hand.  The  quantity  to 
be  removed  in  this  reach  of  the  river  can  only  be  conjectured,  and  I  therefore  ap- 
proximately estimate  it  at  60,000  cubic  yards,  which,  at  30  cents  per  cubic  yard,  makes 
the  cost  of  dredging  $18,000. 

THE   ''ZILWAUKIB  BAK," 

which  is  located  at  the  head  of  Crow  Island,  about  3^  milee  below  East  Saginaw, 
was  and  is  considered  next  in  importance  in  the  several  projects  for  the  improve- 
ment of  the  Saginaw  River,  the  Carrollton  Bar  being  first.  In  the  accompanying 
drawing,  Sheet  V,  I  have  reproduced,  on  a  uniform  scale,  five  maps  of  surveys  which 
were  made  at  about  the  same  time  and  under  the  direction  of  the  same  engineer 
officers,  ad  those  shown  in  corresponding  figures  on  the  Carrollton  charts,  and  there- 
fore omit  details  in  regard  to  these  particulars. 

The  original  project  for  the  permanent  improvement  of  the  channel  at  the  Zilwaukie 
Bar  was  made  in  lti76,  and  includes  the  construction  of  a  revetment  about  1,300  feet 
long,  having  its  initial  point  on  the  east  shore  of  the  river,  opposite  Bliss's  Mill,  and 
extending  down-stream  on  an  easy  curve,  so  that  its  lower  end  covers  the  up-stream 
entrance  to  the  so-called  Oueida  Channel.  This  channel  is  an  arm  of  the  Saginaw 
River,  between  which  and  the  main  channel  along  the  Zilwaukie  village  front  Crow 
Island  is  situated.  This  Oneida  Channel  is  said  to  have  been  navigable  by  light- 
draught  vessels  in  early  times,  and  preferred  by  this  class  of  boats  because  it  is  straight 
and  offered  a  shorter  route  past  Crow  Island.  An  old  saw-mill  on  the  east  shore,  op- 
posite the  head  of  Crow  Island,  which  had  formerly  belonged  to  a  firm  of  capitalists 
from  Oneida,  N.  Y.,  gave  the  name  to  the  channel.  This  mill  had  changed  hands  and 
was  being  rebnilt  and  put  in  operation  by  Messrs.  Sibley  &,  Bearinger  when,  in  1877, 
it  was  proposed  to  carry  out  the  plan  of  improvement  and  to  construct  the  revetmen 
on  the  line  projected.  As  it  would  have  been  an  injury  to  their  business  to  close  up 
the  up-stream  entrance  to  their  mill-dock  and  log-boom,  this  firm  objected  to  the 
original  line  of  revetment,  and  a  new  site  was  selected,  shown  on  Figure  2.  Thia 
wing-dLam,  905  feet  long,  was  built  in  the  fall  of  1878,  at  an  expense  of  $3,319.d6,  or 
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abont  $3.66  per  linear  foot.  1\»  ap-stream  end  or  head  was  located  150  feet  from  the 
Oneida  mill  dock  front,  extended,  a  sufficient  space  for  the  convenient  passage  of 
Tesseis  into  and  out  of  the  wat**r  fronts  of  the  mill  property. 

The  Zilwankie  Bar,  which  had  originally  been  a  shoal  in  continnation  of  the  head 
of  Crow  Island  ia  a  southwesterly  direction  (see  Figures  1, 2,  and  3),  wnspartially  re- 
moved by  dredging  in  the  autumn  of  1879.  A  uniform  depth  of  water  of  10  feet  was 
made  over  an  area,  the  easterly  boundary  of  which  was  on  a  line  (shown  in  Figure  3) 
drawn  from  the  head  of  the  pier  on  an  angle  dedecting  westerly  thert^from ;  16,:i88 
onbio  yards  of  sand  were  excavated,  at  11  cents  per  cubic  yanl,  costing  $1,802.68.  The 
result  of  this  dredging  and  the  utility  of  the  wing-dam  in  maintaining  the  channel 
thus  made  is  fully  set  forth  in  the  Annual  Report  of  1880,  Part  III,  on  page  2041,  to' 
which  I  beg  leave  to  refer. 

Subsequent  examinations  and  surveys,  especially  those  of  1681  and  1884  (Figures  4 
and  5),  show  the  effect  of  a  scour  along  the  middle  aud  lower  reach  of  the  wing-dam, 
•nfficient  not  only  to  maintain  a  channel  on  that  side  of  the  river,  but  to  also  remove 
large  quantities  of  sand  without  the  aid  of  a  dredge.  However,  these  examinations 
also  establish  the  facts  that  there  is  a  strong  current  setting  in  behind  the  revetment, 
especially  under  the  force  of  a  southwesterly  wind ;  that  a  new  bar  has  formed  and 
is  continually  growing  in  the  axis  of  the  river,  directly  opposite  the  head  of  the  pier, 
and  that  the  channels  on  each  side  of  this  shoal,  the  old  one  west  of  it,  and  the  im- 

S roved  channel  between  it  and  the  dam,  are  in  danger  of  being  filled  up  as  the  bar 
icreases  in  superficial  dimensions. 

During  the  years  1880-'82^ several  improvements  were  made  along  the  east  shore  of 
the  river  in  this  vicinity.  Messrs.  Melchers  ds  Nerreter  purchased  a  site  and  built 
a  diiugle  mill  and  salt  block  immediately  above  the  entrance  to  the  Oneida  Channel, 
in  the  year  first  mentioned,  and  soon  after  Messrs.  Tyler  &  Son  located  a  similar  en- 
terprise a  short  distance  further  up-stream,  opposite  the  saw-mill  of  A.  T.  Bliss  &  Co. 
Both  these  shingle  mills  were  provided  with  aocks  and  log-booms  projecting  out  into 
the  stream,  and  made  connection  for  the  purpose  of  facilitating  log  supplies  with  a 
branch  railroad-track  of  the  Flint  and  Pere  Marquette  Railroad,  by  means  of  slips 
and  canals  extending  from  the  shore  line  at  right  angles  thereto  to  a  wide  dirch  or 
eanal  dredged  through  the  marshy  land  along  the  west  side  of  the  railroad  track,  the 
axcavated  material  forming  its  embankment.  Now,  in  onler  to  provide  a  means  for 
preventing  the  river  current  from  dividing  at  the  head  of  the  pier,  and  to  gnide  it 
along  the  front  of  the  same,  thus  insuring  an  increased  scoaring  effect  for  the  benefit 
of  tho  channel,  it  appeared  necessary  to  carry  out,  as  near  as  may  be,  the  original 
plan  of  revetment  shown  at  Figure  1,  by  building  a  revntmsnt  with  its  head  resting 
against  Tyler  &  Sons'  shingle  dock,  and  its  lower  end  lapping  the  entrance  to  the 
Oiieida  Channel,  leaving  snffloieut  opening  for  the  accommodation  of  shipping  doing 
business  with  the  Saginaw  Lumber  and  Salt  Company  (successors  to  Sibley  &  Bear- 
iui^r).  This  plan  ot  improvement  was  proposed  by  Mi\|.  F.  Harwood  la  his  report 
dated  November  29,  ISSl,  and  is  shown  in  Fignre  4  of  the  accompanying  drawing. 
In  conformity  with  the  decision  arrived  at  regarding  the  improvement  of  the  Carroll- 
Ion  Channel,  this  plan  was  rejected  by  the  Board  of  Engineer  Officers  to  whom  it 
vas  submitted,  but,  in  lieu  thereof,  the  Board  inclnded  in  their  approved  project  the 
eonstmotion  of  a  dam  across  the  Oneida  Channel  at  some  point  below  the  saw-mill  of 
the  Saginaw  Lumber  and  Salt  Company.  When,  however,  in  pursnance  of  this  project, 
ft  site  was  selected  for  this  dam,  in  January,  1883,  preparatory  to  making  e:atimace  of 
soet  of  constmctioD,  a  vigorous  protest  was  entered  by  said  company,  and  the  dam 
has  not  been  built. 

Under  the  appropriation  of  August  'i,  1882,  the  channel  was  dred£[ed  along  the 
boom,  on  the  west  side  of  the  river,  m  the  spring  of  1H84 ;  14^*^00  cubic  yards  were 
then  removed  at  a  cost  of  37^  cents  per  cubic  yard,  or  a  total  of  $5,325.  This  cut  has 
iiDce  filled  up,  as  above  stated. 

The  reasons  which  I  have  advanced,  while  submitting  the  necessity  for  the  extension 
•f  the  piers  at  Carrollton,  apply  with  equal  force  in  this  connection.  If  the  current, 
which  now  passes  behind  the  wing-dam,  can,  by  the  interposition  of  a  revetment,  be 
gnided  along  the  channel  side,  an  increased  scouring  effect  will  be  produced  to  aid  in 
maibtaining  a  channel  after  it  is  dredged  to  12  feet  depth.  I  therefore  respectfully 
recommend  that,  before  there  is  any  more  dredging  done  on  the  Zilwaukie  Bar,  a 
revetment  be  constructed  from  the  east  shor*^  between  Tyler  &  Sons'  and  Melcher  &, 
Nerreter's  shingle-mill  property,  at  right  angles  to  the  axis  of  the  river  to  their  boom 
limits,  thence  (leaving  an  opening  for  logs  at  this  point)  down-stream  on  an  easy 
ennre  out  into  the  channel  to  within  about  100  feet  from  the  head  of  the  wing-dam, 
substantially  as  shown  on  the  drawing.  Sheet  V.  The  plan  of  construction  may  be 
similar  to  that  of  the  wing-dam;  but  I  believe  that  in  this  locality,  where  there  will 
be  deep  water  on  both  sides  (instead  of  a  bank  of  sand  resting  against  it  as  at  Car- 
rollton), a  plank-beam  wall  would  be  as  strong  and  efficient  as  required.  Either  plan 
will  cost  less  than  |5  per  linear  foot.  There  will  be  fiOO  feet  of  revetment  required, 
•osting  $3,000.    The  amount  of  dredging  necessary  to  give  a  channel  with  a  uniform 
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depth  of  12  feet  can  only  be  approximated,  onaoconnt  of  the  continnal  growth  of  th» 
shoal  above  mentioned.  I  therefore  estimate  it  at  36,000  oabio  yardS)  which  will  in- 
quire the  expendituie  of  $10,800. 

DUMPING  GROUNDS. 

Since  it  has  been  determined  that  all  dredged  material  shall  be  deposited  on  shova 

■or  carried  out  into  Saginaw  Bay,  the  problem  how  to  dispose  of  the  sand  removed 

from  the  channel  along  the  upper  reaches  of  the  river  most  economically  and  beyond 

the  possibility  of  ever  returning  to  the  river-bed,  has  not  hitherto  been  s«  Ived  siitis- 

factorily,  and  I  beg  leave  to  invite  your  attention  to  this  important  subject. 

In  the  speciii cations  governing  contract  work  under  the  present  approved  project, 
the  selection  of  the  places  of  deposit  for  dredged  material  was  left  entirely  with  the 
contractors,  and  they  were  to  assume  all  risk  and  expense  of  placing  the  sand  npon 
the  bank  of  the  river.  At  the  same  time  it  was  specially  provided  that  **the  mate- 
rial will  be  deposited  in  such  manner  that  after  settlement  the  foot  of  the  slope  will 
in  no  case  be  nearer  to  the  low-water  hiark  of  the  river  at  that  point  than  SO  feet,  nor 
BO  situated  that  it  will  be  liable  to  be  washed  into  the  river  again  during  high  water 
or  freshets.'^  Leaving  out  the  question  whether  sand  may  not  be  washed  into  the 
river  again,  even  a  distance  of  20  feet,  when  the  river  overflows  its  low  and  swampy 
shores  for  miles,  the  above-mentioned  restrictions  mnst  necessarily  make  the  seleo^ 
tiou  of  suitable  dumping  grounds  difficult,  if  not  practically  impossible.  If  tbeee 
conditions  had  been  strictly  observed  in  the  conduct  of  dredging  operations  during 
the  last  two  years,  it  is  donbti'nl  whether  any  work  of  improvement  could  have  been 
carried  on  at  all :  and  it  is  a  fact,  which  can  easily  be  proved  by  only  a  casual  exam-* 
ination  of  the  places  of  deposit,  that  these  provisions  were  not  insisted  npon,  with 
but  few  exceptions.  The  greater  the  difficulty  of  selecting  snitable  dum|»ing  gniuuda 
the  higher  a  price  will  be  demanded  by  contractors  per  cubic  yard  of  drMging,  as 
will  be  seen  by  the  difference  in  the  cost  of  this  service  shown  in  the  t«bolar  state- 
ment of  work  done  at  Carrollton :  In  187ti  and  1879,  when  dumping  grt  nnds  wete 
selected  by  the  Government,  dredging  was  done  for  14  and  11  cents,  respectively^ 
while  during  the  last  few  years  it  cost  37^  and  27^  cents  per  cubic  yard.  The  differ* 
ence  between  these  rates,  or  about  20  cents^  may  be  estimated  to  be  the  price  paidfor 
the  proper'disposition  of  dredged  material. 

Assuming  tb6  quantity  of  sand  to  be  dredged,  before  the  present  project  can  be  eon* 
sideved  as  completed,  to  be  not  less  than  500,000  cubic  yards,  it  will  cost  tl00,M0  to 
place  the  material  upon  the  bank  of  the  river,  or  nearly  as  much  aa  the  dredging 
alone  can  be  done  for  at  present  ruling  prices. 

During  the  deliberations  of  the  Boarcf  of  Engineer  Officers  havin^f  the  present  p>n»- 
Ject  for  the  improvement  of  the  river  nnder  consideration,  the  advisability  of  dotapf 
all  the  dredging  re(|uired  by  means  of  a  complete  plant  owned  and  operated  by  th« 
Government  was  discussed,  though  not  adopted;  and  I  now  believe  that  a  similar 
plan,  simply  for  taking  care  of  the  dredged  material  alone,  if  carried  ont,  wonld  not 
only  be  a  practical  solution  of  this  difficult  problem,  but  it  wonld  also  reduce  the 
price  paid  ror  dredging  to  a  low  figure. 

Instead  of  using  clam-shell  derricks  and  lifting  the  sand  from  flat  soows  onto  the 
shore,  I  would  recommend  the  adoption  of  a  sand-pump  and  pipe-line,  such  as  are 
nsed  for  dredging  purposes  on  Western  rivers.  By  this  means  the  sand  may  be  car- 
ried long  distances  from  shore  to  a  safe  place  of  deposit.  It  must  be  borne  in  mind 
that  all  the  low  land  along  the  river  shore  is  owned  by  private  parties  and  cannot 
be  trespassed  upon  without  their  consent;  but  it  will  not  beany  more  difficult  for  the 
Government  to  obtain  permission  of  owners  to  fill  op  and  raise  large  areas  of  their 
now  useless  swamp  land  than  it  is  for  the  dredging  contractors  nnder  the  present  sys- 
tem for  the  purpose  of  piling  up  the  sand  along  the  shore.  If  It  should  be  determined 
that  hereafter  sand  mnst  be  deposited  on  laud  a  lon^  distance  from  shore  in  the  manner 
above  suggested,  a  provision  to  that  effect  might  be  inserted  in  thespecifieatiens for  fu- 
ture contracts,  leaving  the  selection  of  the  dumping  ground,  as  well  as  the  method  of 
reaching  it,  to  the  contractor ;  but  this  wonld  not  materially  reduce  the  presentprieefov 
dredging,  inasmuch  as  the  contractor  who  first  supplies  himself  with  the  necessary  plant 
would  iuclnde  the  cost  of  the  machinery  in  his  first  estimate  and  bid,  and,  until  compe- 
tition is  created,  enjoy  a  monopoly.  Hence  I  earnestly  believe  that  the  Government 
shonld  own  and  operate  the  machinery  for  depositing  the  dredged  material  in  places 
of  its  own  selection,  a  plan  which  would  result  in  a  considerabto  saving  of  expense  in 
the  prosecution  of  the  work  of  improvement. 

SNAGOING. 

While  the  sand-bars  and  shoals  in  the  river  are  obstructions  to  navigation  pwrtieoi- 
larly  affecting  heavily-loaded  vessels,  yet  not  only  these,  but  all  light-<lrangbt  steam- 
boats, lighters,  and  tugs  are  in  constant  danger  of  being  damaged  or  sunk  of  oemiug 
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in  eoDtaot  with  the  nnmeroDS  snags  which  are  found  scattered  throughont  the  whole 
length  of  the  river,  and  accidents  happening  in  this  way  are  of  frequent  occarrence 
ana  most  expensive  to  the  vessel  owner.  These  snags  consist  of  trees,  stamps,  or  logs, 
brought  down-stream  with  the  rafts  which  are  made  up  in  the  various  tributaries  of 
the  Saginaw  River.  The  trees  and  stumps  collect  in  the  store  booms  and  are  allowed 
to  «:scape  therefrom,  or  perchance  are  pushed  into  the  stream  by  the  raftsmen  for  the 
pnrpoee  of  clearing  their  b<>oms.  Wheu  saw- logs  on  the  way  down  the  river  show 
signs  of  decay  or  otherwise  become  worthless,  the  raftsmen  cull  them'  and  set  them 
adrift.  In  a  very  short  time  the  decayed  end  of  the  log  sinks  to  the  bottom,  while  the 
other  end  floats  at  or  near  the  surfivca  of  the  water  in  the  direction  wind  or  current  may 
move  it.  The  owners  of  the  regular  steamboat  line  between  Saginaw  and  Bay  City  re- 
port the  breakage  of  their  wheels  and  rudders,  and  similar  damages  caused  by  contact 
with  snags,  as  a  large  item  of  expense  each  season.  During  the  past  eight  years,  to  my 
personal  knowledge,  the  complaints  about  snags,  and  urgeot  requests  of  steam  boatmen 
to  expend  a  small  sum  of  the  river  appropriation  io  snagging,  were  made  as  regular 
as  each  season  came  and  went.  In  1679,  as  an  experiment,  a  contract  was  let,  after 
competition,  for  removing  snags  and  sunken  piles  from  the  channel  at  the  low  rate  of 
50  cents  per  saw-log,  and  (1  per  pile.  The  ontractor  was  required  to  take  all  the 
snags  and  to  either  deposit  tnem  in  certain  places  on  shore  or  destroy  them  ;  also  to 
make  as  many  trips  from  one  end  of  the  river  to  the  other  as  might  be  necessary  to 
keep  the  river  clear  of  snags  during  the  season.  The  first  trip  was  made  during  the 
latter  part  of  May,  lb79,  and  148  saw-logs  and  7  piles  were  removed  at  an  expense  of 
$81.  A  second  trip  became  necessary  in  July  of  the'  same  year,  during  which  141 
Snags  nnd  1  pile  were  taken  up  for  $71.50.  The  expense  of  superintendence  and  in- 
spection under  this  contract  nearly  equaled  the  cost  of  removal,  and  as  it  was  found 
tnat  new  snags  collected  in  the  channel  constantly  during  the  season  of  navigation, 
and  no  authority  of  law  existed  to  prevent  the  cause  of  such  accumulation  of  snags 
(whether  by  accident  or  the  negligence  of  log-drivers),  it  was  deemed  best  to  discon- 
tinue snagging  by  the  contract  system,  and  though  several  other  plans  have  been  sug- 
gested, none  have  since  been  att«aipted. 

I  am  convinced  that  to  keep  the  river  free  from  snags  during  the  season  of  naviga- 
tion is  Just  as  important  and  as  great  a  benefit  to  navigation  as  the  work  of  dredging 
to  obtain  an  increased  depth  of  channel,  and  a  small  amount  of  the  annual  appro- 
priations should  be  set  apart  for  this  purpose.  Most  of  the  methods  which  have 
iN9en  suggested  to  me  by  parties  interested  are  objectionable,  inasmuch  as  they  lacked 
the  essential  item  of  strict  Government  inspection  ana  control.  Without  the  latter 
the  work  should  not  be  done,  whether  the  contractor  is  paid  by  the  month,  each  trip, 
or  by  the  number  of  snags  removed,  because  the  most  of  the  snags  are  saw -logs  of 
more  or  less  value,  the  taking  of  which  by  private  individuals  constitutes  a  serious 
offense  under  the  State  law,  and  a  license  given  by  the  General  Government  might 
lead  to  the  arbitrary  and  indiscriminate  removal  of  loose  saw-logs  constantly  collect- 
ing along  the  river  shores,  and  which  cannot  properly  be  classed  with  snags. 

After  careful  consideration  of  the  methods  proposed.  I  have  come  to  the  conclusion 
that  the  most  economical  and  efficient  way  of  snagging  the  river  would  be  about  as 
follows:  A  small  steam  tug  or  launch  should  be  purchased  by  the  Government,  and 
operated  under  the  direction  of  the  agent  in  charge  of  the  river  improvement,  this 
tug  to  be  provided  with  adjustable  hoisting  apparatus,  grappling  irons,  and  tackle. 
Once  a  month,  or  as  often  as  snags  are  reported  to  have  lodged  in  the  channel,  the 
captain  of  the  tug  should  make  a  trip  from  one  end  of  the  river  to  the  other,  and 
operate  the  tug  as  snag-boat,  and  be  required  to  keep  a  diary,  and  make  weekly  and 
monthly  reports  of  operations,  same  as  dredge  inspectors  now  do. 

A  small  allotment  from  each  annual  appropriation  might  be  m^de  from  which  to 
defray  the  expense  of  the  snagging  operations,  but  I  believe  the  service  can  be  made 
nearly  self-supporting,  inasmuch  us  the  greater  porttou  of  the  snags  can  be  utilized 
by  dutting  into  plank  and  edgings  for  use  in  necessary  repairs  of  revetments,  thereby 
aaving  a  considerable  expense  in  that  direction.  The  steam- tug,  when  not  employed 
in  snagging,  may  be  used  for  transportation  of  men  and  material  on  repair  work,  and 
in  connection  with  surveying  and  sounding  the  channels.  A  small  tug,  well  adapted 
lor  this  purpose,  can  be  purchased  for$l,UOO ;  the  adjustable  hoisting  machinery,  <&c., 
will  cost  not  to  exceed  $200,  and  the  running  expennes,  including  fuel  and  two  mm, 
amount  to  $150  per  month;  during  the  time  the  tug  is  used  for  snagging,  two  extra 
men  will  be  required,  who  may  be  hired  by  the  day.  For  a  seasou  of  six  months, 
therefore,  the  atinnal  cost  of  this  service  will  not  exceed  $1,000,  half'of  which  can  be 
recovered  by  utilizing  the  snags  as  above  described. 

REPAIRS. 

Although  the  present  approved  project  makes  no  reference  to  the  existence  and 
possible  utility  of  the  revetments  at  Carrol  I  ton  and  Zilwaukie,  it  seems  to  nie  that 
some  provinion  should  be  made  to  keep  them  in  repair.  Even  if  this  project  is  not 
reconsidered  and  amended  in  accordance  with  my  recommendations,  the  facts  herein 
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above  related  cannot  fail  to  lead  to  the  conclnsion  that  thevtsefnlnesa  of  these  8tnict» 
nreH  In  sufficiently  proved  to  warrant  the  expenditure  of  an  amount  necessary  to  pre- 
vent their  entire  destruction.  In  this  connection  I  beg  leave  to  refer  to  ray  report 
dated  May  20,  1885,  in  which  an  accurate  description  of  the  existing  works  is  given, 
together  with  estimates  of  cost  of  necessary  repairs,  and  respectfully  recommend  that 
the  aggregate  amount  of  my  estimate,  $9,000,  be  included  in  the  sum  required  for  con- 
tinuing the  improvement  of  Sagiuaw  River  durinv;  the  fiscal  year  ending  June  30, 
1887,  and  to  be  ma<le  available  immediately  after  the  passage  of  the  act,  if  possible. 

Trusting  that  my  recommendations  regarding  amendments  of  the  present  project 
may  meet  with  your  approval,  I  beg  leave  to  submit  the  following  recapitulation  of 
amounts  necessary  to  carry  out  the  plans  proposed,  and  which  may  be  profitably 
expended  during  the  fiscal  year  ending  June  30,  1887,  or  sooner,  if  Congress  can  be 
prevailed  upon  to  make  the  appropriations  immediately  available. 

Repairs  to  revetments  at  Carrollton $9, 000 

Extension  of  revetments  at  Carrollton 10, 000 

Dredging  at  Carroll! on 18,000 

Revetment  at  Crow  Island 3,000 

Dredging  at  Crow  Island 10,800 

Snag-boat  and  appurtenances 1,200 

Operating  expenses  of  snag-boat  one  season 1, 000 

Continuing  dredging  opposite  and  below  Bay  City 25,000 

Dredging  at  other  places  for  immediate  relief 2,000 

Total .' 80.000 

Seven  sheets  of  drawings,  which  are  herein  referred  to  and  intended  to  accompany 
this  report,  are  in  course  of  preparation,  and  will  be  forwarded  to  you  as  soon  as  they 
can  be  completed.  Appended  hereto  please  find  a  table  of  commercial  statistics, 
which  is  compiled  from  the  fourth  annual  report  of  the  East  Saginaw  Board  of 
Trade,  and  illustrates  the  magnitude  of  the  commerce  of  the  Saginaw  Valley. 
Very  respectfully,  your  obedient  servant, 

B.  H.  MUKHLE, 

General  O.  M.  Poe,  AeiUtant  Engineer, 

Lieut.  Col.  of  EngiMerSf  U.  S.  A. 

i 

TabU  of  commercial  etaiietioa  ahotDing  the  principal  hueinees  done  on  Saginaw  Eivtr  during 

the  la$i  ticenig  years. 
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of  season. 
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Fe^L 
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Fieee9, 

Pieeta. 

1885 

188. 6'»7.  072 

250.  IK)9. 340 

44. 453, 000 

22. 362. 000 

1868 

2 .7. 170,  883 

349. 707, 834 

44. 415, 700 

14  211,000 

•««■•«■«■        •*•■ 

48, 823. 000 

1807 

3:i5, 884.  OOi 

423,90:{.  190 

09, 909. 771 

17, 435,  571 

00. 983, 000 

63. 870. 875 

1888 

370.  erj.  1»>0 

451, 395. 225 

67, 401. 017 

13,402,990 

104. 1U4, 500 

61,478,910 

1809 

425.  38 1, 408 

52:<,  500. 830 

0:<,S<3 1.614 

14. 526. 000 

119,843.500 

51,754.221 

1870.... 

52-',  9H\  7l?0 

576.  720.  «<i8 

130. 4. '2, 190 

47, 862,  000 

178, 570. 000 

61, 287. 600 

1871 

531,.S38,Ii6 

629.  IW2. 87H 

75. 599,  51 1 

31,  576,  (KM) 

187. 691, 000 

62.  >50, 900 

1872 

53H.  420. 887 

602, 118.  080 

162,  822, 5.^3 

40,  928,  2u0 

159,001.750 

76. 051, 800 

1H73 

573.  -.'81. 770 

6 19.  ."■77. 02 1 

222,071.665 

30, 893, 000 

218.394.550 

80,330.400 

1874.   .. 

523. 614. 163 

573.  632. 771 

213,152,66:1 

23.  i:t5. 000 

208, 489. 500 

73, 675,  950 

1875 

529.741,701 

581. 5.')8.  273 

223.20-2,108 

26.  595,  578 

124. 030.  240 

73, 2l>9. 2U 

1870 

K<0.211.  Ill 

583.9.V',77l 

224.  546.  657 

30, 000. 000 

204. 346, 725 

Tl,  703.  680 

1877 

69l,l«4.4:»7 

640.116.231 

245. 935.  522 

23.511.606 

]67.8(r8.750 

72.5)4.090 

1878  .... 

4!»fl,  <»79,  074 

674. 162. 757 

247.  .572, 383 

18, 640, 2^0 

153, 989.  7.M) 

r.3.238.075 

1«70 

607.  I8I.2K6 

7:i6.  mo.  000 

221.864.595 

85. 647. 837 

218. 9:14. 000 

65.969.000 

1H80 

809,  074.  273 

87:1.047.731 

29'),  870.  C33 

92, 103.  596 

241.075.160 

65,663,883 

1881 

70l,0u8.570 

970.320.317 

281,  990.  920 

118.605,117 

804, 925.  500 

65. 983, 750 

1882 

878,  725,  4i'9 

1,011;  274. 9i»5 

309.  079,  990 

105. 073.  000 

295, 046,  500 

94. 703. 800 

1883 

7a5.  3«i8.  792 

938. 675.  ii7K 

376,(i37.«»75 

134. 042.  692 

242,126,000 

106. 132, 400 

1884. . . . 

771,  IS^.  083 

004,  435.  9fc4 

458, 046. 618 

51,550,000 

261. 266. 750 

127, 34H,  000 

Totals . 

11,037,541,617 

12,781,002,722 

3, 997, 786, 433 

941.101,527 

3, 480, 625, 175 

1, 387, 286. 488 

Salt  was  manufactured  during  the  season  of  lr^84  by  eighty-eight  salt  companies, 
having  seventy-nine  steam  and  bixteen  pan  blocks,  and  4,500  solar  salt  covers,  yield- 
ing 2,373,319  barrels  of  salt. 


Map  of  Channelat  East  Saoinaw; 

Saginaw  river,Mich. 

showing  dred^ind  operations  under  contr ad  with  Carhin,Stickney 
&Cram,dccled  Aug.  S9. 1884,  ~ 


during  fiscal  year  ending  June  96e. 
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L  L  g. 

IMPROVEMENT  OF  HARBOR  OF  REFUGE  AT  SAND  BEACH,  LAKE  HURON* 

MICHIGAN. 

The  present  project  for  this  improvement  was  adopted  in  1873.  It 
consists  of  a  breakwater  constructed  of  timber  cribs  filled  with  stone« 
inclosing  an  area  which  is  to  be  deepened,  where  necessary,  by  dredging* 

Its  object  is  to  afford  a  harbor  of  refuge  to  the  vessels  engaged  in  the 
navigation  of  the  Northern  and  North'western  Lakes,  when  caught  by 
heavy  weather  near  the  dangerous  Point  Anx  Barques.  Previous  to 
1876  vessels  so  caught  were  compelled  to  run  a  distance  of  60  miles  and 
find  refuge  in  Saint  Clair  River.  After  the  subsidence  of  the  gale,  those 
bound  upward  had  to  work  their  way  back  again. 

At  the  beginning  of  the  fiscal  year  there  were  no  contracts  in  force, 
all  those  previously  reported  having  been  completed,  and  the  funds, 
except  the  small  amount  required  for  the  custody  and  care  of  the  harbor, 
w^re  exhausted. 

It  was  not  practicable  to  go  through  all  the  preliminaries  and  begin 
operations  under  the  appropriation  of  $75,000  made  by  the  river  and 
harbor  act  of  July  5, 1884,  until  August.  In  order  to  utilize  the  best 
portion  of  the  working  season,  some  35,000  feet  B.  M.  of  timber  were 
purchased  in  open  market,  and,  together  with  such  timber  and  iron  as' 
had  been  left  over  the  previous  season,  used  in  making  a  commencement 
upon  the  superstructure  of  the  unfinished  cribs  of  the  main  pier,  the 
steam  launch  being  employed  as  a  tug.  The  operations  of  the  diver 
upon  the  foundations  were  begun  at  the  same  time. 

The  time  was  thus  filled  up  until  the  delivery  of  materials  under  con- 
tract could  be  begun. 

Four  contracts  were  entered  into  as  follows,  viz: 

(1)  With  Brooks,  Joslyn  &  Co.,  dated  August  29, 1884,  for  furnishing 
timber  and  plank. 

(2)  With  George  Talbot,  dated  August  29, 1884,  for  furnishing,  one 
dredge,  one  tug,  and  two  dump-scows.  , 

(3)  With  Calvin  Currie,  dated  August  29,  1884,  for  furnishing  one 

tug. 

(4)  With  W.  H.  McCurdy  &  Co.,  dated  September  4,  1884,  for  fur- 
nishing iron  bolts,  plates,  and  s])ikes. 

The  bowlder  stone  required  for  filling  cribs  was  purchased  in  the 
open  market  in  the  manner  heretofore  reported,  that  is  to  say,  from 
the  people  in  the  vicinity,  most  ot\  whom  were  fishermen,  who  picked 
up  the  bowlders  during  their  leisure  time  and  delivered  them  in  the 
cribs  at  $5,  $5.25,  or  $5.50  per  cord,  depending  upon  the  situation  of 
the  pockets  into  which  they  were  placed.  The  low. prices  were  advan- 
tageous to  the  Government,  and  the  money  spent  amongst  the  people, 
without  the  interposition  of  a  contractor  as  a  middleman,  was,  as  here- 
tofore, ver3'  satisfactory  to  them. 

With  the  material  obtained  as  above  and  labor,  also  hired  in  the  vi- 
cinity, the  superstiucture  of  the  fifteen  nnlinished  cribs  of  the  main 
'  pier  was  completed.  One  hundred  linear  feet  of  superstructure  wjmj 
also  built  upon  the  north  end  of  the  south  pier  during  the  season  of 
1884. 

The  operations  of  the  diver  upon  the  foundations  were  continued 
until  October  10,  1884.  The  crib-construction  work  was  closed  for  the 
season  November  15. 

The  dredge  commenced  work  September  10,  and  continued  until  De- 
cember 3,  when  it  closed  for  the  season. 
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The  contract  with  W.  H.  McGurdy  &  Co.,  for  iron  bolts,  &c.,  was  satis- 
factorily completed  September  30. 

The  contract  with  Brooks,  Joslyn  &  Go.  was  extended  to  May  1, 
1885. 

>  The  contracts  with  Oeorge  Talbot  being  limited  by  the  amount  ex- 
pended, and  that  with  Calvin  Currie  by  the  reqairements  of  the  work, 
were  continued  into  the  season  of  1885. 

The  lights  kept  by  the  Engineer  Department  to  mark  the  north  en- 
trance were  discontinued  for  the  season  December  1.  The  harbor  buoys, 
also  kept  by  the  Engineer  Department,  were  taken  np  and  stored  No« 
vember  26  and  28  and  December  3,  and  the  engineer  lights  at  the  main 
entrance  were  discontinued  December  18. 

Favorable  ice  forming  by  the  latter  part  of  January,  1885,  an  exami- 
nation of  the  unsurveyed  portion  of  the  harbor  was  made  through  holes 
out  in  the  ice ;  in  doing  which  19,220  soundings  were  taken.  These 
were  rednced  and  platted  before  the  opening  of  the  season  of  1885. 

Operations  were  resumed  May  1, 1885,  on  both  the  dredging  and  crib- 
work,  and  have  been  continued  to  the  close  of  the  fiscal  year  without 
interruption. 

The  contract  with  Brooks,  Joslyn  &  Co.  was  extended  to  June  1, 
but  the  whole  amount  of  timber  was  not  delivered  until  the  latter 
-part  of  June.  This  was  of  advantange  to  the  Government  rather  than 
Otherwise,  and  I  haverecommended  the  formal  extension  of  the  contract 
to  July  1  and  the  payment  of  all  retained  percentage.  (Extension  aa- 
tborized  by  the  Ghief  of  Engineers  under  date  of  July  8,  1885.) 

The  outside  wainscoting  and  plating  on  the  main  pier  have  been  put 
in  place,  and  the  nnder-water  bolts  driven  by  a  swing-hammer.  The 
inside  sheeting  is  all  in  place  and  spiked  under  water,  and  the  oak  wale 
bolted  on.  The  face- wall  has  been  completed  on  the  main  pier;  200 
linear  feet  of  face- wall  have  been  built  on  the  east  end  of  the  west  pier, 
and  60  linear  feet  on  the  north  end  of  the  south  pier.  Two  moving 
buoys,  for  the  use  of  rafts,  have  been  placed  on  the  west  side  of  the  har- 
bor.   They  are  anchored  to  rock  bolts  in  the  lake  bottom. 

Examination  of  the  crib  foundations,  made  by  Assistant  Engineer  0. 
P.  Gilbert  in  the  diver's  dress,  show  that  the  completed  work  has  not 
been  disturbed,  and  that  the  dredged  material,  used  as  riprap,  stand 
the  action  of  heavy  seas  when  it  has  been  properly  placed.  It  is  now 
quite  well  demonstrated  that  the  jjlan  of  riprapping  the  breakwater  by 
nsing  a  small  amount  of  dredged  material  carefull3'  placed  by  divers  is 
successful,  and,  as  cqmpared  with  the  plan  of  using  a  large  amount  of 
stone  thrown  in  at  random,  can  be  accomplished  at  less  than  one-sixth 
the  cost.  The  plan  now  followed  is  the  result  of  many  experiments, 
some  of  which  were  complete  failures. 

The  dredge  has  completed  the  removal  of  the  middle  shoal. 

The  operations  of  the  fiscal  year,  together  with  the  results  thereof, 
may  be  summarized  as  follows : 

At  the  beginning  of  the  year  the  entire  substructure  was  in  place, 
but  2,925  linear  feet  of  superstructure  were  wanting.  Of  this  amount, 
1,075  feet  were  built  during  the  year,  leaving  at  its' close  1,950  feet  yet 
to  be  built,  all  of  which  i^  to  go  on  the  south  pier. 

The  dredge  worked  997 ^^^  hours,  removing  27,740  cubic  yards  of  ma- 
terial, at  a  cost  (exclusive  of  superintendence)  of  $7,879.57  or  28.4  + 
cents  per  cubic  yard. 

Of  face-wall,  other  than  that  included  in  the  1,075  feet  of  superstruct- 
ure above  mentioned,  200  linear  feet  were  built  on  the  east  end  of  the 
"^est  pier  and  60  feet  on  the  north  end  of  the  south  pier. 
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Many  minor  details  were  completed,  as  before  related.  The  total  ex- 
penditure for  the  year  was  $51,535.79,  leaving  an  available  balance  of 
$24,521.55. 

Two  cases  of  violation  of  the  "  rules  and  regulations  "  for  the  gov- 
ernment of  the  harbor  have  been  reported,  as  provided  by  law.  They 
were  tried  before  the  United  States  district  court  at  Detroit,  and  in 
both  cases  the  offending  parties  were  convicted  and  fined.  This  is  one 
of  the  salutary  effects  of  having  a  custodian  at  the  work,  who  is  charged 
by  law  with  the  duty  of  making  complaint  and  bringing  offenders  to 
justice.  I  canuot  too  strongly  commend  the  advantageous  results  of  the 
law  in  providing  for  the  proper  care  and  custody  of  the  harbor. 

The  custodian's  salary  and  all  other  expenses  attending  the  perform- 
ance of  his  duties  are  now  paid  from  the  special  appropriation  for  con- 
tinuing the  improvement.  It  would  be  better  to  provide  by  law  for  de- 
fraying these  expenses  from  an  indefinite  appropriation,  as  is  done  in  the 
case  of  the  Louisville  and  Portland  Canal,  the  Des  Moines  Bapids  Ganal| 
the  8aint  Mary's  Fails  Canal,  and  the  Saint  Glair  Fiats  Canal,  becaose 
the  exhaustion  of  the  special  appropriation  and  failure  to  make  another 
would  necessarily  involve  suspension  of  the  custodian's  duties,  and  they 
are  too  important  to  the  interests  of  the  commerce  availing  itself  of  this 
harbor  to  be  intermitted,  if  it  can  possibly  be  avoided. 

The  project  for  the  present  season's  work  will  leave  only  a  snfBciont 
balance  to  provide  for  operating  and  care  of  the  work  to  the  close  of 
the  fiscal  year  ending  June  30,  1886. 

The  next  appropriation  should  be  expended  in  building  a  superstruct- 
ure on  the  unfinished  portion  of  the  south  pier,  and  if  large  enough  to 
Justify  doing  so,  in  dredging  inside  the  harbor. 

The  dimensions  of  the  work  now  in  place  are  as  follows : 

Linear  feet. 

Weat  of  north  eDtrance,  west  pier 1, 500 

Between  north  and  main  entrance,  main  pier 4,680 

South  of  main  entrance,  sontb  pier 1,9&0 

Total 8,130 

Cribs  without  superstructure,  south  pier 1, 850 

Total  material  in  place  in  the  work  : 

Timber  and  plank .♦. feet,  B.  M..  17,389,475 

Iron pounds..     1,404,828 

Stone cords..  55,046 

The  harbor  has  but  little  local  importance,  but  is  of  great  value  to 
the  general  commerce  of  the  lakes.  The  extent  to  which  it  has  been 
utilized  by  this  commerce  is  shown  by  the  following  tables,  1,  2,  and  3. 
From  Table  No.  2  it  is  seen  that  1,091  vessels,  with  an  aggregate  of 
302,299  tons,  sought  refuge  in  the  harbor  during  the  fiscal  year  ending 
June  30, 1885. 

The  original  estimate  of  the  work  was $1,442,500  00 

Of  which  there  has  been  appropriated  the  sum  of $975, 000  00 

Received  from  sale  of  fuel 200  63 

^ 975, 200  63 

Difference 467,299  37 

Estimated  amount  required  to  complete  the  work 100,000  OO 
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The  estimate  of  $100,000  reqaired  to  complete  the  work  is  di^dedas 
follows : 

SaperstmetnTe,  sonth  pier $30,000 

BredgiDgy  repairs,  custody,  Slc 70,000 

Totel 100.000 

The  older  portions  of  the  timber  work  are,  as  previoasly  reported,  in 
better  condition  than  could  have  been  expected,  bat  the  renewal  of 
parts  of  the  snperstractnre  must  become  necessary  before  long,  and 
experiments  should  bo  made  with  a  view  to  the  best  plan  for  doing  this, 
economy  and  durability  being  considered. 

A  tracing  is  transmitted  herewith  showing  the  condition  of  the  im- 
provement on  Juno  30, 1885. 

The  work  is  located,  in  tbe  collection  district  of  Port  Huron,  which  is  the  nearest 
port  of  entry.  There  is  a  light-house  on  the  northwest  anj^le  of  the  main  breakwater, 
ond  a  light  on  each  side  of  each  entrance.  A  light-house  is  under  construction  on  the 
northern  side  of  the  main  entrance.  Upon  its  completion  a  rearrangement  of  the 
lights  will  be  made,  dispensing  with  one. 

Money  statement. 

July  1, 1884,  amount  available $1,031  08 

Received  from  sale  of  fuel 26  26 

Amount  appropriated  by  act  approved  July  5^  1884 75,000  00 


July  I,  lB85,  amount  expended  during  fiscal  year,  ezclnsiye  of 

outstanding  liabilities  July  1,1884 $45,375  88 

July  1,  l»85y  ouUUnding  liabilities 6,159  9i 


76, 057  34 


51,535  79 


July  1.  1885,  amount  available 24,521  55 

Amount  (estimated)  required  for  completion  of  existing  project 100,000  00 

Amount  tlint  can  be  protitably  expended  in  fiscal  year  ending  June  30,  I8tf7  100,000  00 
Submitted  iu  compliance  with  requirements  of  section  2  of  river  and 
harbor  acto  of  lo66  and  1867. 


Tabls  No.  1. — Tabular  record  of  vesMeUlalcinff  refuge  in  the  harbor  of  rtfuge,  Sand  Beo/ok^ 

Lake  Huron,  from  June  30,  18d4,  to  June  30,  1885. 


Direotion  of  wind  st  time  of  entering. 


Korth: 

Steam.. 
8iiil.... 
Toir  ... 

Korthweet : 
SteHm. . 
Sail  .... 
Tow  ... 

Weet: 

8t«am.. 
Sail  .... 
Toir.... 


1884 

1885. 

• 

"a 

& 

< 

1 
1 

1 

1 

December. 

1 

i 

0 

TotiL 

5 

7 

10 

0 

« 

11 

10 

« 

8 

13 

4 

8 

2 

10 

5 

4S 

4 

0 

« 

11 

13 

17 

61 

in 

35 

U 

17 

23 

16 

1 

6 

111 

10 

13 
8 

8 
8 

4 
20 

7 
20 

a 

83 

0 

k.. • . . 

m 

r» 

5 

1 

18 

11 

41 

11 

11 

• 

11 

2 

22 

6 

23 

8 

7 

74 

2 

14 

2 

45 

28 

18 

1« 
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Tablb  No.  1. — Tabular  reoord  ofve9$eU  taking  refuge  in  the  harbor  of  refuge,  Sand  Beaoh, 

Lake  Huron,  ^o. — Coutinaed. 


1884. 

1885. 

Dlreotton  of  wind  »t  time  of  entering. 

Ha 

8 
3 

2 
3 

1 

4 
3 

i 

1 

1 

22 
25 

31 

11 
13 
10 

3 
2 

i 

§ 

.1 

1 

a 

8 
1 
S 

1 
...... 

1 

4 
8 
7 

8 

4 
2 

5 

1 

►^ 

TotaL 

Bonthweet: 

8te«m 

8 

12 

2 

4 
...... 

8 

1 
2 

2 

3 

4 
2 

3 

1 

8 
2 
2 

•    4 

1 

8 

1 

0 

4 
2 

49 

Sal] 

53 

Toir. 

47 

BodUi: 

StCMn 

149 
40 

Sail 

Tow 

2 

27 
18 

1 
1 

1 
4 

85 

Sontheast; 

Steam 

23 

Bail 

11 

Tow - 

4 

3 

87 

Bteam , 

9 

Bail 

1 

V. Tow 

V 

8 
2 
7 

8 
8 

1 

9 
5 

10 

8 
1 
9 

3 

3 

...... 

1 

4 

KorthMSt : 

10 
38 

Ball 

23 

2 

29 

48 
23 
60 

89 

Hontbly  totals: 

Steam 

67 
46 
48 

35 
46 
19 

72 
52 
44 

87 
54 
92 

82 

40 
71 

11 

1 

43 

22* 

37 

435 

Bail  

284 

Tow 

873 

Totals  « 

149 

100 

168 

233 

193 

16 

130 

102 

1,091 

Tablb  No.  2. — Claeeified  table  of  tonnages,  by  months^  entering  the  harbor  of  refuge.  Sand 

Beach,  Lake  Huron,  from  JuneW,  1^4,  to  June  30,  IddS. 


Month. 


1884. 

July 

Aagnst 

September.... 

October 

KoTember..;. 
Deoember  .... 

1885. 

May 

June 

Total... 


Steam. 


57 
35 
72 
87 
82 
11 


48 
43 


435 


Tonnage. 

Sail. 

17,24.1.63 

46 

8, 224. 50 

46 

20. 35A.  49 

62 

84, 170. 40 

54 

35, 767. 38 

40 

1, 020. 69 

1 

12, 949. 54 

23 

12, 846. 09 

22 

143.480  01 

284 

Tonnage. 

Tow. 

8, 161. 12 
5. 042. 89 
4, 144. 28 
5.  036. 35 
8, 35C.  07 
202.86 

46 
19 
44 

92 
71 

4 

2,116.50 
2, 003. 20 

60 
37 

32, 107. 76 

372 

TotNl 

Tonnage. 

vessels. 

18. 371. 00 

140 

7, 631. 04 

100 

]3,5(».43 

168 

31.r)r>R.60 

233 

23, 128. 01 

193 

1, 364. 31 

16 

19,624.24 

130 

11,453.87 

102 

156, 710. 07 

1,091 

Total 
Tonnage. 


41,775.75 
20, 809. 13 
<tt),u71.25 
7I,67\44 
65, 248. 06 
3, 547. 68 


34, 690. 87 
26, 303. 18 


302,298.78 
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The  estimate  of  $100,000  reqaired  to  complete  the  work  is  divided  as 
follows : 

Snperstrnctnre,  south  pier $30,000 

BredgiDg,  repairs,  cnstckly,  Slc 70,000 

Total 100,000 

The  older  portions  of  the  timber  work  are,  as  previously  reported,  in 
better  condition  than  could  have  been  expected,  but  the  renewal  of 
parts  of  the  superstructure  must  become  necessary  before  long,  and 
experiments  should  bo  made  with  a  view  to  the  best  plan  for  doing  this, 
economy  and  durability  being  considered. 

A  tracing  is  transmitted  herewith  showing  the  condition  of  the  im- 
provement on  Juno  30,  1885. 

The  work  is  looated.  in  the  collection  district  of  Port  Huron,  which  is  the  nearest 
port  of  eutry.  There  is  a  light-house  on  the  northwest  an^le  of  the  main  breakwater, 
ond  a  light  on  euch  side  of  each  entrance.  A  light-house  is  under  construction  on  the 
northern  side  of  the  main  entrance.  Upon  its  completion  a  rearrangement  of  the 
llgbts  will  be  made,  dispensing  with  one. 

Money  statement 

Jnly  i,  1881,  amount  available 

Received  from  sale  of  fuel < 

Amount  appropriated  by  act  approved  July  5, 1884 


$1,031  08 

26  26 

75,000  00 


July  I,  lB85,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1884 $45,375  88 

July  1,  1885,  outsUnding  liabilities 6,159  9i 


76, 057  34 


51,535  79 


July  1,  1885,  amonnt  available 24,521  55 


Amount  (estimated)  required  for  completion  of  existing  project 100,U0U  00 

Amount  tlint  can  be  prontubly  expended  in  fiscal  year  ending  June  30, 1887  100, 000  00 
Submitted  in  compliuuce  with  requirements  of  section  2  of  river  and 
harbor  acto  of  lti66  and  1867. 


Tabls  No.  1. — Tabular  record  of  vesMcU  taking  refuge  in  the  harbor  of  rrfuge,  Sand  Beaek, 

Lake  Huron,  from  Jane  30,  1884.  to  June  30,  1885. 


• 

• 

s, 

a 

7 

13 

0 

14 

18 

8 

1 
2 

1884 

1885. 

Direotion  of  wind  at  time  of  entering. 

1 
1 

1 

0 

8 

11 

23 

4 
20 

11 
6 
2 

1 
1 

2 

1 

• 

1 

11 
10 
IS 

i 

10 

5 

17 

TotaL 

Korth: 

Steam 

5 

8 

4 

35 
10 
83 

5 

11 

2 

10 

4 
6 

17 
8 
8 

18 
22 
14 

9t 

8jiil 

4$ 

Toir  

00 

16 

7 

20 

41 
23 
45 

1 

171 

Korthweet : 

ISteam  

111 

Sail 

51 

Tow 

0 

11 

8 
28 

V... .. 

11 

7 
16 

lor 

279 

Weet: 

Steam 

gi 

Sail 

74 

Tow 

107 

• 

271 
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Tablb  No.  1.— Tabular  record  ofvesMeU  taking  refuge  in  the  harbor  of  refuge,  Sand  Beaeh, 

Lake  Huron,  ^o. — Continued. 


1884. 

1885. 

Bireotion  of  wind  sfe  time  of  entering. 

Ha 

& 

2 
8 

1 

4 
3 

1 

6 

12 

2 

4 
...... 

6 
1 
2 

2 

1 

8 

22 
25 
31 

11 
13 
10 

3 
2 

1 

1 

• 

1 

6 
1 
S 

1 
...... 

1 

4 
8 
7 

8 

4 
2 

5 

1 

i 

9 

8 
2 
2 

0 

4 
2 

TotaL 

Bonthweet: 

Kteam ................................. 

8 
3 

3 

4 
2 

3 

1 

6 
2 
2 

•    4 

1 

48 

Sell 

53 

Tow 

47 

148 

Bontli: 

BteMtt 

40 

SaQ 

Tow - 

2 

27 
18 

1 
1 

1 

4 

85 

Sontheest: 

Steam 

23 

Bail 

11 

Tow 

4 

3 

87 

Xaet: 

Steam 

0 

Bail 

1 

Tow  ._ - 

8 
2 

7 

6 
8 
1 

0 

5 

10 

8 

1 
0 

3 

3 

...... 

1 
4 

Kortlieaet: 

10 
38 

Ball 

22 

2 

29 

80 

Monthly  totala: 

8t4*am 

67 
46 
46 

85 
46 
10 

72 

J5 

87 
54 
02 

82 

40 
71 

11 

1 

48 
23 
60 

43 

22- 

37 

435 

Bail   

284 

Tow 

372 

Totala  « 

I4» 

100 

168 

233 

103 

16 

130 

102 

LOOl 

Tablb  No.  2. — Claeeified  table  vf  tonnagesjby  months ^  entering  the  harbor  of  refuge,  Sand 

Beaoh,  Lake  Huron,  from  June 'SO,  lb84y  to  June  30, 1685. 


Month. 


1884. 

July 

Augnst 

September.... 

October 

NoTorober . . : . 
Deoember  .... 

1885. 
May 

Jane 

Total... 


Steam. 


57 
35 
72 
87 
82 
11 


48 
43 


435 


Tonnage. 


Sail 


17, 24S.  63 

46 

K,  224. 50 

46 

20. 3.V1. 40 

52 

84.170.40 

54 

35,707.38 

40 

1, 020. 60 

1 

12. 040. 54 

23 

12, 846. 00 

22 

143,480  01 

284 

Tonnage. 

Tow. 

46 
10 
44 
02 

71 

4 

50 
37 

6, 161. 12 
5. 042. 80 
4. 144. 28 
5. 0.16. 35 
6,35C.fl7 
262.66 

2, 116. 50 
2,  oo:i.  20 

32, 107. 76 

372 

Tonnage. 

TotMl 
veasels. 

140 

18, 371. 00 

7,  631.  04 

100 

13.508.43 

168 

3l,rifla60 

233 

23, 128. 01 

103 

1, 364. 31 

16 

10, 624. 24 

130 

11,453.87 

102 

156, 710. 07 

1,001 

Total 
Tonnage. 


41,775.75 
20,  J«0. 13 
<ttf,u71.25 
7I,67\44 
65, 246. 06 
3, 547. 66 


34, 69a  87 
26. 303. 16 

8U2,20&76 


i 
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Table  No.  3. — Tannage  of  vea»ei»  taking  •heltm'  in  the  karhor  of  r^/kge,  JSand  Beaeky 

Huron, 


Calendftr  year. 


1877 

1*78 

1879 

1880 

1881 

1882 

1883 

1884 

Total 


Steam. 


Ton$. 
63,  M6 
104.025 
183,080 
158,702 
144,  «45 
146,132 
177, 122 
156,518 


1, 084, 190 


Sail. 

Towed. 

Tom. 

Torn. 

27,609 

50,964 

39,600 

99,282 

45,750 

100.096 

55,630 

147.260 

55,960 

127,855 

26,504 

114, 067 

82,713 

114, 091 

34,724 

122,080 

818,679 

876,585 

Total 
tonnage. 


Tom. 

142, 619 

243.006 

278,926 

861.092 

828.460 

286,703 

823,926 

314,222 


2,279,454 


Total 

number  of 

▼easela. 


Number. 

408 

781 

921 

1.817 

1,176 

1,022 

1,139 

1,142 


tonaajce. 


7,991 


Tona. 
21 
811 


271 
279 


284 

278 


Abstract  of  bids,  for  fnmUhing  timber  and  plank  for  crib  work  at  the  harbor  of  refuge  at 
Sand  JBeach,  Mich,,  received  and  opened  by  Lieut,  Col,  O,  if.  PoOf  Cqrpe  of  Engineere,  o% 
Auguet  25,  1884,  in  accordance  with  advertisement  dated  August  6, 1884. 


No. 

Karnes  and  retidencea  of  bidders. 

White  •  pine 
timber  and 
plunk    per 
1,000   feet, 
B.  M. 

Remarks. 

1 

2 

Brooks,  Joslyn  &  Co.,  Pot^  Huron,  Mich — 
Henry  Howard  &  Co.,  Port  Huron,  Mich. . . 

$16  50 
(Lotl    24  00 
<Lot2    22  00 
(Lots    20  00 

Becomaended  for  aoeeptaaoe. 
>  Can  only  fhmiah  one  lot ;  inlbnnai 

Abstract  of  bids  for  furnishing  one  dredge,  one  iug,  and  two  dump-soowSf  for  removing  ehoals 
in  and  around  the  harbor  of  refuge  at  Sand  Beach,  Michigan,  received  and  opened  bg 
Lieut,  Col,  0,  M,  Poe,  Corps  of  Engineers,  on  August  25, 1884,  in  accordance  with  adver- 
tisement  dated  August  6,  1H84. 


Ko. 


1 
2 
8 
4 

6 
6 


Kames  and  residences  of  bidders. 


*Oeorpe  Talbot,  Buffalo.  K.  Y 

Ix>nis  P.  and  JameM  A.  Smith,  CleTeland,  Ohio 

John  Hiokler,  Buffalo,  N.  Y 

James  Kooney,  Toledo,  Ohio , 

I.  P.  Clark,  S'pringwells.  Mich 

Chicago  Diedging  and  Dock  Company,  Chicago,  111 


Prioeper 
hour. 


f7n 

840 

849 

10  00 

18  00 

18  50 


*  Recommended  for  acceptance. 


Abstract  of  bids  for  furnishing  a  tug  for  use  at  the  harbor  of  refuge  at  Sand  Beach,  Miehi" 
gan,  received  aud  opened  by  Lieut,  Col.  O,  M,  Poe,  Corps  of  Engineers^  on  August  25^ 
1884,  in  accordance  with  advertisement  dated  August  6,  lt:84. 


*  Recommended  for  acceptance. 


"No. 

Ifames  and  rcsidonoes  of  bidders. 

Name  of  tug. 

Price  psr 
montL 

1 

*  Calvin  Currie.  Aleonao.  Mich 

GeorffeHuid 

William  Park 

Helene 

|3» 
450 

2 

Henrv  G.  Blnnchard.  Detroit.  Mich 

8 

John  W.  Averill,  jr.,  &  Co..  Cleveland.  Ohio 

667 

4 

Louis  P.  and  James  A.  Smith.  Cleveland.  Ohio 

Fannie  TuthlU 

1,040 

Refuge 

RON. 


\iaji  of 
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AMratt  of  bids  far  flimithing  iron  holU,  plat^,  and  $pike9for  orib-work  at  the  harbor  of 
refuge  at  Sand  Beaehj  Michigan^  reoeived  and  opened  by  Lieut,  Col.  O.  M,  Poe,  Corpe  of 
EiapiMere^  on  Auguat  25,  i86i,  in  aceordanoe  loilA  advertisement  dated  Auguel  6,  1884. 


Vo. 


V 
2 


6 

1» 


Kunet  ftnd  retldeaoM  of  bidden. 


W.  H.  HcCiiTdy  it  Co.,  Ckrrelrad,  Ohio  .. 

Gondii,  Fuller  A  Co..  Clevehuid,  Ohio 

Hichigan  Bolt  and  Nat  Works,  Detroit, 
Mloh 


Duoharme,  Flotolier  St  Co.,  Detroit,  ICioh 

'Wallace  H.  PatteMon.  ClevelaDd,  Ohio.., 

Frank  Wilton,  Clevelaad.  Ohio 

AJK*.  Vwgp  G<napanj,  Cbieago,  III 
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2.125 

2.26 

2.25 
2.25 
2.68 


TotaL 


$2,996  64 
2^555  68 

2,622  57 

2,616  88 

2,<n3  48 
2,606  02 
8.186  08 


>  Beiymimended  for  aoMptanoa.    Ko  piloe  ghran  for  ladder  iroaa ;  flgored  and  incladed  by  me  at  ]irioa 
•f  pointed  bolto. 

*  No  pfloe  fdrtn  tor  ladde*  iraoa,  ^gvnd  and'indliided  by  me  at  prioo  of  pointed  boita. 
■One-inch  oolt. 

*  Three-qaarter>ineh  bolt. 
Htea-haEMaoh  bolt* 


Abeiraet  of  bide  for  fumiehing  painte,  oiU,  4'o-t  for  use  at  improving  harbor  of  refuge^  Sand 
Beachf  Miohigant  ree^ved  and  opened  bg  lAeut,  Col.  O,  M.  Poe,  Corpe  of  Bngineere, 
Ih,  1885,  in  aeoordance  with  paragraph  1488,  United  Statee  Armg  BeguUMone. 
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Vaneo  and  leoldeBoea  of  bidden. 


•J.  P.  Donaldaoa  St  Co..  Detroit,  Mich 
H.  D.  Edwarda,  St  Co..  Detroit,  Mich  . 
J.  Jenks  St  Co.,  Sand  Beaoh,  liioh  . . . . 


TotaL 


$154  22 
175  51 
180  06 


*  Accepted. 


L  L  zo. 

IMPBOVEMENT  OF  ICE-HABBOB  OF  BEFU6E  AT  BELLE  BIVEB,  MICHIOAlf . 

The  project  for  this  improvement  was  adopted  in  1880,  the  object 
being  to  make  a  channel  50  feet  wide,  13  feet  deep  to  the  first  bridge,  and 
12  feet  deep  tiience  to  the  second  bridge,  affording  a  safe  harbor  against 
rnnning  ice. 

At  the  date  of  the  last  annnal  report  the  project  had  been  completed, 
except  one  cut  for  about  half  the  distance  between  the  first  and  second 
bridges,  and  such  other  works  as  might  be  found  necessary  upon  re- 
suming operations. 

The  original  estimate  for  the  work  was  $14,465,  and  of  this  amount 
the  sum  of  $12,000  had  been  appropriated  and  expended  up  to  the  close 
of  the  fiscal  year  ending  June  30, 1883,  when  it  was  estimated  that  a 
further  appropriation  of  $2,000  would  sufllce  to  complete  the  project 
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This  amoaut  was  appropriated  by  the  act  of  Congress  approved  Jaly 
5, 1884. 

On  March  7, 1885,  proposals  were  invited  for  the  remaining  portion 
of  the  excavation,  to  be  opened  March  23.  Only  two  bids  were  received, 
a  certified  schedule  of  which  is  ^iven  below. 

The  bid  of  Thomas  M.  Hubbell  to  do  the  work  as  specified  at  therate 
of  20  cents  per  cubic  yard,  scow  measurement,  being  the  lower,  was 
accepted,  and  articles  of  agreement,  dated  March  31, 1885,  were  entered 
into  accordingly. 

The  season  having  sufficiently  advanced,  work  was  begun  on  May  4, 
1885,  commencing  at  the  end  of  the  west  cut  of  1882,  about  300  feet  be- 
low the  lower  swing-bridge.  A  cut  was  carried  up  through  the  west 
opening  of  the  bridge  to  a  connection  with  the  finished  cut.  It  was 
found  that  the  depth  of  12  feet  could  not  be  attained  through  the  west 
bridge  opening  without  endangering  the  stability  of  the  bridge,  and  it 
was  consequently  reduced  to  10  feet.  This  portion  of  the  channel  was 
obstructed  by  a  number  of  piles  and  sunken  logs,  which  were  removed 
and  deposited  on  the  bank. 

Upon  completionof  the  work  at  the  lower  bridge  the  dredge  was  placed 
at  the  end  or  the  west  cut  of  1883,  about  800  feet  below  the  upper  bridge, 
and  a  cut  carried  up  to  the  cable  of  the  Western  Union  Telegraph  Com- 
pany, which  crosses  the  river  about  150  feet  below  the  upper  bridge. 
Whilst  dredging  this  cut  it  was  found  that  the  cut  of  1883  was  silted  up 
to  such  an  extent  that  in  some  places  it  was  impossible  to  determine  its 
boundaries,  and  at  one  point  the  depth  of  water  had  been  reduced  to  10^ 
feet. 

Upon  thecompletionof  the  west  cut  the  dredge  was  placed  atthe  lower 
end  of  the  east  cut  of  1883,  and  a  cut  carried  through  the  east  opening 
of  the  upper  bridge.  The  dredge  was  then  moved  back  and  the  deposit^ 
referred  to  above,  was  dredged  out  for  a  distance  of  about  3U0  feet,  thus 
restoring  the  channel.  * 

Work  was  then  resumed  on  the  cut  above  the  upper  bridge,  and  it 
was  extended  to  a  point  about  400  feet  above  the  bridge. 

The  work  proposed  was  completed  on  June  4,  when  operations  were 
discontinued,  a  total  of  8,109  cubic  yards  of  material  having  been  re- 
moved. 

A  chart*  is  transmitted  herewith,  showing  the  location  of  the  several 
dredged  areas  and  the  present  condition  of  the  improvement. 

The  following  is  a  summary  of  the  work  done : 


Items. 


At  lower  bridflre  (18  piles  drawn) 

West  cut  to  upper  bridge 

East  cot  throiifh  bridge 

Bast  cut  redredging 

Piles  and  timber  not  estimated  in  scows. 

Total 


Cubic 
yards. 

Length. 

2,1«7 

2,808 

8,084 

600 

60 

JPML 
875 
886 
856 
8M 

8,109 

a;o» 

The  result  of  the  season's  operations  is  the  completion  of  the  original 
project,  with  the  addition  of  a  10-foot  channel  through  the  west  draw  of 
the  lower  bridge,  and  the  extension  of  the  12-foot  channel  by  a  single 
cut  for  a  distance  of  440  feet  above  the  upper  bridge,  and  the  cost  has 
been  $465  less  than  the^  original  estimate. 


Omitted. 
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This  imprQVPment  is  now  in  excellent  condition,  and  will  probably 
require  no  further  attention  for  two  or  three  years;  even  in  ito  incom* 
plete  condition  tifty-one  vessels  were  sheltered  by  it  last  winter. 

Nothing  further  being  reqnired  at  this  time,  no  estimate  is  submitted. 

Belle  River  is  ia  the  collection  district  of  Haron,  Mich.,  the  nearest  port  of  entry 
being  Port  Haron,  and  the  nearest  light-hoose  at  Saint  Clair  Flats  Canal. 

Money  statement, 

Amonnt  appropriated  by  act  approved  Jaly  5,  18d4 $2,000  00 

July  1,  lc)85,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
Uabilities  Jaly  1,  1884 1,952  90 

Jnly  1,  1885,  amount  available 47  10 


AhMtraei  of  bids  for  improving  ice-harbor  at  Belle  Biver^  Miohiganf  received  and  opened  hg 
lAeui.'Col,  O,  M,  Poe,  Corps  of  EngineerSy  on  March  23,  1«85,  in  accordance  Kith  adver* 
Heement  dated  March  7,  1885. 
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Namei  and  rMidences  of  bidden. 


TtarnnM  H.  Hnbbell,  Saginaw,  Mich  

Carkin,  Stioknoy  A  Cram,  Eaat  Sagiuaw,  Miob. 


Dredging 

price  per 

cubic  y  aid, 

acow>nieaa- 

aro. 


€fent§. 
20 


*Beooinmended  for  aoceptanoe. 


L  L  zi. 

GENERAL  REPAIRS  AND  RENEWALS  AT  SAINT  CLAIR  FLATS  SHIP-CANAL. 

Tbe  Decessity  of  these  has  now  become  so  pressing  that,  at  the  risk 
of  tedioas  repetition,  I  quote  from  previous  reports : 

Tbe  necessitf  for  repairs  to  this  work  is  constantly  recurring,  arising  from  the  man- 
ner of  its  construction  and  the  materials  used.  The  original  plans  were  made  for  a 
channel  depth  of  13  feet  and  width  of  300  feet,  which  was  considered  ample  at  that 
time. 

Subsequently  (in  1873)  it  was  found  necessary  to  increase  the  available  depth  in  the 
channel,  which  was  done  by  excavating  for  100  feet  on  each  side  of  the  axis  of  the 
canal  to  a  depth  of  16  feet,  leaving  the  bottom  on  either  side  of  this  deepened  chan- 
nel to  take  such  slope  as  it  would  assume. 

It  was  thought  that  this  berme  on  each  side,  of  nearly  50  feet  in  width,  with  a  height 
of  3  feet  (slope  about  1  to  16),  would  be  ample  to  support  the  lower  ends  of  thesheetr 
piling ;  and,  but  for  the  occasional  action  of  propeller- wheels  when  violently  turned 
near  to  or  in  contact  with  the  sides  of  the  canal,  it  would  do  so. 

Some  of  the  caving  of  the  sides  referred  to  in  former  reports  has  undoubtedly  arisen 
from  the  undermining  of  the  sbeet-piliug  from  this  cause. 

But  I  am  of  opinion  that  much  or  the  greater  portion  of  the  diflQculty  has  been  due 
to  the  fact  that  the  sheet-piliug  is  a  siug^le  course,  and,  not  Joining  closely,  the  line  sand 
of  the  bank  finds  its  way  through  the  interstices. 

Two  projects  are  submitted  for  the  radical  cure  of  this  defect — ^the  first  by  Major 
Harwood,  United  States  Engineers,  under  date  of  February  24, 18H2;  the  second,  by 
H^jor  Farquhar,  on  January  9, 1883.  Each  of  these  officers  also  included  projects 
for  the  repair  of  the  superstructure,  and  the  latter  one  for  replacing  the  superstrnct- 
nre  of  the  revetment  on  tbe  lake  side  of  the  piers. 

Of  these  two  plans  I  prefer  the  one  submitted  by  M^Jor  Farquhar,  and  append  a 
copy  of  his  report,  which  I  recommend  for  adoption.  He  gives  an  estimate  in  detail, 
which  in  the  aggregate  amounts  to  $132,908.  (Page  1877  et  eeq,.  Annual  Report  Chief 
of  Engineers,  1883. ) 
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Sinoe  that  estimate  was  made  for  a  channel  depth  of  16  feet-,  it  has 
become  manifest  that  the  commerce  of  the  lakes  will  at  no  distant  day 
demand  a  depth  of  20  feet,  aiid  any  remedial  measures  now  adopted  at 
this  work  should  be  based  upon  that  fact.  To  provide  for  the  addi- 
tional depth  of  sheet-piling  requireil  for  such  a  channel,  being  an  in- 
creased depth  of  4  feet,  or  25  per  cent,  will  render  necessary  the  addi- 
tion of  25  per  cent,  to  the  estimate  of  the  cost  of  the  under- water  revet- 
ment, as  given  by  Major  Farquhar  in  the  report  referred  to. 

This  addition  will  amount  to  $20,381,  and  increase  the  totsA  esti* 
mate  to  $153,2^9,  which  should  all  be  appropriated  in  one  sum,  in  order 
that  one  contract  could  be  made  to  cover  the  ejitire  work. 

The  condition  of  affairs,  as  given  at  page  2071  of  the  Annual  Report 
of  the  Chief  of  Engineers  for  1884,  has  grown  worse,  and  the  structures 
plainly  show  the  efifect  of  one  more  year's  wear  ana  tear.  Even  if  ap- 
propriation be  made  at  the  coming  session  of  Congress,  it  will  probably 
be  so  late  in  the  season  that  the  remainder  of  it  will  be  consumed  in 
making  the  contracts. 

The  timber  can  then  be  gotten  out  during  the  following  winter,  thus 
bringing  us  to  the  opening  of  the  season  of  1887  before  anything  of  im- 
portance can  actually  be  done  at  the  canal. 

Aleanwhile  the  processes  of  decay  will  have  gone  on  for  nearly  two 
more  years,  and  the  condition  of  the  old  timber  structures  can  be  more 
readily  imagined  than  described. 

The  great  importance  of  this  improvement  is  so  well  known ;  its  use 
by  nearly  40,000  vessels  per  year,  carrying  nearly  20,000,000  tons,  hail- 
ing from  every  lake  port  both  in  the  United  States  and  Canada,  is  so 
advantageous,  that  no  additional  representation  seems  necessary  to 
properly  present  its  claim,  to  early  and  favorable  consideration. 

Saint  Clair  Flats  Canal  is  in  the  collection  district  of  Detroit,  Mich.  l*wo  lighV 
houses  stand  upon  its  banks. 

Money  state^^ienU 

Amount  (est! mated)  required  for  proposed  proiect $153, 896 

Amount  that  can  be  pro titably  expended  in  fiscal  year  ending  June  30, 1887. .        153,298 

Submitted  in  compliance  with  requirementa  of  section  Si  of  river  and 
harbor  acts  of  1866  aud  18(57.  ^ 


SAINT  CLAIR  FLATS  SHIP-CANAL. 

The  canal  was  projected  in  1866,  with  a  view  to  obtaining  a  straight 
channd  13  feet  deep  and  300  feet  wide  across  Saint  Clair  Flats,  and 
completed  accordingly. 

This  project  was  modified  in  1873  so  as  to  obtain  a  cbannel  of  16  feet 
in  depth  and  200  feet  wide,  lying  half  on  each  side  of  the  axis  of  the 
eanal.  On  either  side  of  the  canal  is  a  dike  of  nearly  7,300  feet  io 
length,  an  aggregate  of  nearly  .14,600  feet,  or  more  than  2|  miles. 

These  dikes  consist  of  timber  cribs  resting  upon  piles  dnven  into  the 
original  bottom  of  the  shoal  and  filled  with. material  dredged  from  the 
chaund.  To  maintain  a  channel  bank,  a  single  row  of  sheet-piling  was 
driven  along  the  channel  face  of  the  cribs  previous  to  dredging. 
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The  lake  sides  of  the  dikes  were  protected  from  wave  action  by 
shorter  sheet  piling. 

The  entire  timber  superstructare  is  now  much  decayed  and  oagbt  to 
be  renewed. 

The  single  row  of  sheet-piling  proves  to  be  insufficient  to  prevent  the 
leakage  of  material  into  the  channel  of  increased  depth,  and  requires 
to  be  reinforced. 

As  it  now  stands,  intended  for  a  13-foot  channel,  and  made  to  do 
duty  for  one  of  16  feet,  it  is  manifest  that  no  greater  depth  can  be 
maintained  without  this  reinforcement  by  sheet-pihng  of  at  least  8  feet 
greater  penetration. 

The  estimated  cost  of  these  repairs  and  renewals  is  $153,298. 

OPERATING  AND  GABK  OF  THE  GANAL. 

The  minor  repairs  involved  in  operating  and  care  of  the  canal  have 
been  less  than  usual  during  the  fiscal  year.  This  was  largely  due  to 
the  fact  that  the  stage  of  water  was  better,  and,  in  consequence,  fewer 
vessels  grounded  in  the  canal,  and  less  damage  was  done  to  the  dikes. 
Cavities  were  filled  with  cedar  bark;  the  willows  were  trimmed  and  the 
cuttings,  tied  in  bundles,  also  deposited  in  cavities;  plank  placed  on  the 
lake  side  of  the  dikes  where  they  were  most  threatened  with  injury 
from  the  wash  of  waves,  and  some  other  trifiing  matters  attended  to, 
all  at  a  cost  of  $334.60. 

About  the  close  of  the  fiscal  year  1883-'84,  it  became  apparent  that 
extensive  repairs  must  be  made  at  the  lower  end  of  the  east  dike,  and 
under  pro|>er  authority  this  was  undertaken. 

A  contract  dated  July  3, 1884,  was  entered  into  with  Messrs.  Candler 
Brothers  for  the  specified  materials  and  labor. 

The  contractors  promptly  commenced  and  carried  the  work  to  satis- 
factory completion  for  the  sum  of  $2,531.33,  which  was  paid  from  the 
indefinite  appropriation  for  operating  and  care  of  Saint  Clair  Flats 
Canal.  The  incidental  expenses  attending  this  portion  of  the  work 
amounted  to  $37.64,  of  which  $27.67  was  reported  in  the  picvious  fiscal 
year. 

In  January,  1885,  a  survey  was  made  in  connection  with  the  examina- 
tion and  survey  of  Saint  Clair  River,  providetl  for  by  the  river  and  har- 
bor act  of  July  5,  1884,  from  the  results  of  which  it  was  ascertained  (see 
L  L  21)  that,  whilst  the  depth  of  16  feet  was  well  maintained  through- 
out the  canal,  the  channel  at  the  ends  had  silted  up  to  such  an  extent 
as  to  require  extensive  dredging  to  reestablish  it. 

A  project  for  doing  this  was  submitted  on  the  31st  March,  at  an  esti- 
mated cost  of  $13,200,  to  be  defrayed  from  the  indefinite  appropriation 
made  by  section  4  of  the  river  and  harbor  act  of  July  6,  1884. 

This  was  duly  approved  May  5.  As  soon  as  the  requisite  prelimina- 
ries could  be  gone  through  with,  proposals  for  the  work  were  opened  on 
the  8th  June,  and  the  contract  awarded  to  Edwin  H.  French,  at  the  rate 
of  llj  cents  i)er  cubic  yard,  scow-measurement— a  remarkably  low  price. 

Articles  of  agreement  were  signed  June  11.  The  contractor  was  on 
the  groand  with  one  dredge  on  the  25th,  and  additional  dredges  are 
promised. 

The  extremely  low  price  at  which  this  work  is  to  be  done  will  admit  of 
the  removal  of  twice  the  amount  of  material  estimated,  thus  greatly  im- 
proving the  channels  of  approach  and  rendering  the  navigation  easier 
than  ever  before. 

136  ENG 
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Tlie  total  amoant  expended  during  the  fiscal  year  on  account  of  oper- 
ating and  care  of  the  canal  was — 

For  salary  of  cnstodian $1, 500  00 

Materials,  labor,  priuting,  Slc,  including  outstanding  liabilities 3,407  28 

Total 4,907  28 

The  details  of  which,  as  required  by  law,  are  given  in  the  accom- 
panying; itemized  st^atement. 

The  estimated  cost  of  operating  and  care  for  the  fiscal  year  ending 
June  30,  1885,  was — 

Salary  of  cnstoclian $1,500  00 

Current  repairs,  which  can  neither  be  foreseen  nor  estimated  for  in  detail.     10,000  00 

Total 11,500  00 

The  estimated  cost  of  operating  and  care  for  the  fiscal  year  ending 
Jnne  30, 1880,  is  as  follows : 

Salary  of  custodian il,5(X)  00 

Dredging  approaching  to  canal,  now  nnder  contract 13, 200  00 

Current  repairs,  which  can  neither  be  foreseen  nor  estimated  for  in  detail .       3, 000  00 

Total 17,700  00 

All  of  which  is  provided  for  by  indefinite  appropriation. 


Abstract  of  bids  for  repairs  at  and  near  lower  end  of  the  east  dike  of  Saint  Clair  Flats  Ca- 
rnal^ Michigan^  received  and  opened  by  Lieut,  Col.  O  M,  Poe^  Corps  of  EnginetrSj  onJulf 
if  ItfSA,  in  accordance  with  adrertisement  dated  June  17,  1884. 


Materials. 


3, 200  feet  B.  M.  (more  or  lenn)  common  pine  plank,  2  by  12  inches  and  not  over 

20  feet  loDK,  per  M  foet  B.  M.  in  place 

00  (more  or  Ipba)  white-oak  round  pilen.  20  feetlonfc,  per  pile  in  place 

1,664  feet  B.  M.  (more  nr  less)  white-oak  stringers,  4  by  6  inche«  by  20  feet, 

per  M  feet  B.  M.  in  place 

1, 200  feet  B.  M.  (more  or  less)  white-oak  stringers,  6  by  8  inches  by  20  feet, 

per  M  feet  B.  M.  in  place 

800  (more  or  less)  white-oak  nheet-piles,  4  by  2  inches  by  18  feet  (21.000  feet  B. 

M.)  perM  feet  B.  M.  in  place 

200  cords  (more  or  less)  brnHh  per  cord  in  place   

150  cords  (more  or  less)  cedar  bark,  per  cord  in  place 

60  cords  (more  or  lesn)  stoue,  per  cord  in  place        

150  pomids  (more  or  less)  spikes.  12  inches,  wronfrht,  per  pound  in  place 

800  pounds  (more  or  lesH)  spikes,  8  inches,  wrought,  per  pound  in  place 

200  ponnds  (more  or  less)  nails,  5  inches,  per  pound  in  place 

Approx  imat«  total 


0«f 

l§3 


33M 

S70 

35  (» 
35M 

85M 
4M 

200 

800 

(H 

04 

18 

2.73314 


*  Complete  September  1, 1884 ;  recommended  for  acceptance.  t  Complete  September  1, 1681. 

VOTB.— One  bid  was  received  at  2.30  p.  m.,  too  late  for  consideration,  and  therefore  not  opened. 
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Absiraetof  bids  for  dredging  at  Saint  Clair  Flats  Canals  Michigan,  received  and  opened 
.  June  8, 1885,  in  accordance  with  advertisement  dated  May  18, 1885. 


Ka 


•I 
2 

8 
4 
5 
6 
7 
8 
0 
10 


Names  and  residences  of  bidders. 


Edwin  H.  Frencli,  Toledo,  Ohio 

Janes  Rooney,  Toledo,  Ohio  , 

Carkin,  Sticknev  Sl  Cram,  East  Snj^naw,  Mich 

Skeldon,  Buck  Sc Co.,  ToUdo.  Ohio  

Lniiis  P.  and  Jamee  A.  Smith.  Cleveland,  Ohio 

Charles  S.  Barker,  Sault  Sainte  Marie.  Mich 

Wiiliara  Richardson.  Buffalo,  N.  Y 

Stanft  A,  Gillmore,  Lomin.  Ohio 

Chicago  Dre<iieing  and  Dock  Company,  Chicai^,  lU 
Thomas  M.  Habb«U,  Saginaw,  Mich 


Dredging 

priee   per 

cubic  yard, 

scow 

meaaare. 


Cent9. 

12* 
12.0 

13 

13 

13 

10 

17| 

21 

22 


*  Becommended  for  acceptance. 


JtemiMed  statement  of  expenditures  incurred  on  account  of  appropriation  for  operating  and 
eare  of  Saint  Clair  Flats  Canal,  Michigan,  during  the  fiscal  year  ending  June  30,  1885. 

MOKTH  OP  JULY. 


<M^ 

o  ® 

Date. 

^1 

^§ 

► 

18M. 

June  16 

1 

17 

2 

17 

8 

30 

4 

July  81 

5 

From  whom  purchased. 


TheDetroit  Free  Press 

Post  and  Tribune  Company,Detroit, 

Mich. 
The  Times  CompazkT,  Port  Huron, 

Mich. 

C.  J.  Dnwswell  &  Co 

Payroll,  July  1884 


Articles. 


Adyertising  proposals  fur  material,  &o 
do 

do 

2.000  B.  M..  pine  lumber.  014.60  M  . . . , 
1  cnsto<linn,  1  month.  0125  per  month 
1  laborer,  15  days,  050  per  month 


TotaL 


$4  10 
3  00 

1  25 

20  00 

125  00 

25  00 


MONTH  OF  AUGUST. 


July  20 
▲og.    0 

1 

Weatem  Union  Telegraph  Company 
D.W.Watson 

1  02 

2 

50  cortls  cedar  bark,  01-25  j>er  cord. .. 
Mileage.  Detroit  to  Saint  Olair  Flats 

02  50 

31 

3 

0.  M.  Poe,  lieutenant  colonel  of  En- 

8 08 

gineers,  Ac. 

Cxnalaiid  return. 

f 

3.096  feet  B.  M.  pine  plank,  020  M  . . . 
50  round  white-oak  pilei*,  $4  50  each.. 
2.801  feet  B.  M.  while-oak  stringers, 
$30  M. 

61  03 

225  00 
85  82 

SO 

4 

Candler  Brothera.  under  contract 
dated  July  3, 1884.                        i 

22,320  feet  B.  M.  white-oak  sheet 
piles.  032  M. 

ll)i»i  cords  brush,  $3.50  per  cord 

156  cords  eedar  bark,  $2  per  cord 

51i  cords  stone.  $7 

714  24 

684  25 
312  00 
360  50 

1,350  ponndb  spikes,  5  cents  per  pound 
Extra  labor  s  traightening  pilea 

67  50 

10  00 

MONTH  OF  SEPTEMBER. 


Sept    1 

17 


1 
2 

3 


Pay-roll,  Angnst  — 
C.  J.  Dowswell  &  Co 

Pay-roll,  September . 


I  custodian,  1  month.  0125  per  month 

1  laborer,  I  month,  050  per  month 

1  keg  white  lead 

5  cans  paint,  at  22  cents  each 

1  gallon  paint  oil 

1  custodian,  1  month,  0120  i>er  month 
1  laborer,  0  days,  02  per  day 


125  00 

50  00 

88 

1  10 

70 

125  00 

12  00 
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Itemized  statement  of  expenditures  incurred  on  account  of  appropriation  for  operating  and 
care  of  Saint  Clair  Flats  Canal,  Michigan,  j'c. — Continued. 

MONTH  OF  OCTOBER. 


Dat«. 

1 

1884. 
Oct    31 

From  whom  parchased. 


Pay  roll,  October 


Articles. 


1  cu8todian,l  month,  $125  per  month 
1  laborer,  3  daya,  $2  per  day 


Total. 


$125  00 
600 


MONTH  OF  DECEMBER. 


Dec.     1 

30 
30 

1 
2 

81 

1 

Pay-roll,  November 

W.  H.  Mott 

Depoaited  to  the  credit  of  the  Treaa- 
urer  of  the  United  States  to  bal- 
ance account. 

W.  H.  Mott 


1  custodian,  1  month,  $125i»er  month 
Services,  December ,  (part; 


Services  as  custodian  for  December 
(part),  $12S  per  month. 


125  00 

120  00 

60 


600 


MONTH  OF  JANUARY. 


1885. 
Jan.  31 


W.  H.  Mott 


Services  as  custodian,  January  1885. 


125  00 


MONTH  OF  FEBRUARY. 


Feb.  28 


1     W.  H.  Mott 


Services  as  custodian,  February  1885         125  01 


MONTH  OF  MAHCH. 


Mar.  31 


W.  H.  Mott Services  as  custodian.  March  1885 


125  00 


MONTH  OF  APRIL. 


Apr.  30 


W.  H.  Mott. 


Services  as  custodian,  April ,  1885 . . . 


125  00 


MONTH  OF  MAY. 


May   14 


13 
5 


2 
8 


Pay-roll,  May . 


John  A.  Smith 

J.  P.  Donaldson  Se,  Co. 


7  laboi-ers,  67  days,  at  $1.75  i>er  day  . . 
1  laborer,  11^  daya,  at  $1.50  per  day. . 

Hire  of  1  scow  3  days,  $3  per  day 

15  pounds  lath  yam,8  cents  per  pound 


117  25 

17  25 

900 

12» 


MONTH  OF  JUNE. 


May  31 

19 


Mar.  28 


June  18 


1 
2 


W.  H.  Mott 

William  H.  Thompson,  manager  . 


J.  P.  Doualdson  Sc  Co 


Harry  F.  Hodges,  first  lieutenant. 
Engineers. 

ToUl 


Services  as  custodian,  May,  1885 

Furnishing  paper,  printing  and  bind- 
ing 300  copies  of  speoiflcations,  &c., 

for  dredging. 
25  pounds  lath  yam,  at  10  cents  per 

pound. 
Freight  on  same,  Detroit  to  Saint 

Clair  Flats. 
Putting  up  five  awnings  at  windows 

of  office  superintending  engineer, 

Detroit,  at  20  cents  each. 
Mileage  from  Detroit  to  Saint  Clair 

Flats  Canal  and  return,  46  miles. 


125  00 
24  00 


250 

25 
100 

36S 

M700 
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RECAPITULATION. 

Bzpended  on  accoant  of  appropriation  for  operation  and  care  of  Saint  Clair  Flats  Canal, 
Michlgnn $3,487  85 

Expended  on  account  oi  appropriation  for  operation  and  care  of  canals,  Ac,  apiAed  to  Saint 
Clair  Flats  Canal 807  00 

4,274  85 

Expended  as  above 4, 274  85 

Ouutandinx  liabilities 632  43 

Total  expenditures 4, 007  28 


L  L  13. 

IMPROVEMENT  OF  CLINTON  RIVER,  MICHIGAN. 

lu  1870  the  channel  over  the  bar  at  the  entrance  to  this  river  afforded 
a  depth  of  only  3^  feet,  whilst  the  depth  in  the  river  some  distance 
above  the  bar  was  10  feet. 

The  present  project  for  the  improvement  was  adopted  in  1870and  modi- 
fied in  1880.  It  aims  to  obtain  an  entrance  channel  of  60  feet  in  width 
and  8  feet  in  depth. 

This  was  practically  accomplished  in  1882. 

The  river  and  harbor  act  of  July  5, 1884,  provided  for  a  preliminary 
examination  of  Clinton  River. 

A  report  was  submitted  November  13, 1884,  in  which  a  survey  was 
recommended. 

The  recommendation  was  approved  by  the  Chief  of  Engineers,  and 
the  survey  was  made  between  the  5th  and  20th  January,  1885. 

A  full  report  was  submitted  January  23.  Herewith  is  transmitted  a 
copy  of  both  the  reports  referred  to  above.  I  have  nothing  new  to  add 
to  the  information  and  recommendations  of  the  report  of  January  23. 

No  complaints  of  the  condition  of  the  channel  have  reached  me ;  but 
it  must  be  remembered  that  the  stage  of  water  is,  and  has  been  all  along, 
some  18  inches  higher  than  our  zero. 

Estimated  cost  of  the  project  now  proposed,  $32,926. 

The  work  is  situated  in  the  collection  district  of  Detroit,  Mich.,  which  is  the  near- 
est port  of  entry.    The  nearest  light- house  is  the  beacon  on  Saint  Clair  Flats. 

Money  statement, 

Amonnt  (estimated)  required  for  completion  of  existing  project |32, 926  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    32, 926  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


L  L  14. 

IMPROVEMENT  OF  DETROIT  RIVER,  MICHIGAN. 

Originally  the  channel  at  Lime  Kilns  Crossing,  Detroit  Eiver,  could 
be  depended  upon  for  only  13  feet  of  water,  the  ordinary  depths  being 
much  aflfected  by  winds. 

As  originally  projected  in  1874  the  improvement  at  this  point  was  to 
consist  of  a  curved  channel  300  feet  wide,  with  a  uniform  depth  of  20 
feet,  and  the  estimate  was  based  upon  this  project. 

It  was  subsequently  (in  1883)  determined  to  modify  the  projiM,*t  so  as 
to  secure  a  straight  channel,  the  least  widrli  of  wliich  sIhuiUI   be  300 
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feet,  with  a  somewbat  greater  width  at  each  end.  ntiliziug  the  work 
already  done.  This  constitutes  the  project  as  now  under  execution,  and 
if  the  present  rate  of  progress  is  maintained,  it  will  be  completed  by 
the  30th  June,  1886. 

Owing  to  the  exhaustion  of  previous  appropriations  all  operations 
had  ceased  on  the  16th  August,  1883.  By  the  act  of  July  5,  1884,  the 
sum  of  $200,000  was  appropriated  for  continuing  the  work,  and  on  the 
29th  August,  1884,  a  contract  was  made  with  Messrs.  Carkin,  Stickney 
&  Cram  for  continuing  the  work,  at  the  low  price  of  $5.40  per  cubic 
yard  for  rock  excavation. 

After  more  than  a  yeai-'s  suspension  operations  were  resum  ed  on 
October  1,  1884,  and  have  been  prosecuted  steadily  since,  being  iuter- 
ru))ted  only  by  weather  and  accidents,  with  the  following  satisfactory 
results: 

Area  drilled  and  blasted  .■ square  feet..  90,538 

Area  dredged,  but  not  cleaned do 62, 383 

Solid  rock  removed cubic  yards . .  8, 369 

Loose  rock  removed do 32 

Making  the  total  amount  of  work  done  to  June  30,  1885,  as  follows: 

Area  completed square  feet..  464,120 

Area  drilled  and  blasted  (l684-'e5) do....  90,538 

Area  dredged  but  not  cleaned do 82, 3H3 

Solid  rock  removed,  scow  measurement,  (not  included  in  following  item), 

cubic  j'ards 2,638 

Solid  rock  removed,  pit  measurement cubic  yards. .  47, 627 

Loose  rock  removed *do 849 

And  the  quantity  of  solid  rock  remaining  to  be  removed  to  complete 
the  present  project  is  estimated  at  19,232  cubic  yards,  pit  measurement 

It  is  expected  that  a  second  dredge  will  be  put  at  work  before  the 
middle  of  August,  exclusively  at  cleaning  up  the  area  already  ]>assed 
over  by  the  first  dredge,  and,  if  nothing  untoward  occurs,  that  the  im- 
proved channel  will  be  available  to  some  extent  upon  the  opening  of 
navigation  next  spring. 

The  appended  report  of  Mr.  H.  Kallmau,  assistant  engineer,  details 
the  progress  of  the  operations,  and,  together  with  the  accompanying 
tracings,  shows  the  present  condition  of  the  improvement,  the  work  re- 
maining to  be  done  to  complete  the  present  project,  and  the  additional 
work  proposed  in  this  report. 

The  statistics  with  Mr.  Kallman's  report  show  that  46,939  vessels, 
having  an  aggregate  tonnage  of  19,645,.:71,  passed  the  Lime  Kilns 
Grossing  during  the  season  of  1884.  Of  these,  5,226,  having  a  tonnage 
of  1,050,9(34,  were  Canadian  vessels.  They  also  show  that  this  com- 
merce is  more  than  six  times  as  great  as  the  railroad  tonnage  crossing 
Detroit  Kiver  during  the  same  time. 

Being  greatly  impressed  by  the  magnitude  of  the  interests  concerned 
in  this  improvement,  and  by  the  fact  that  the  present  project  will  be 
completed  at  a  cost  of  less  than  half  that  originally  efttimated^  I  have 
taken  into  consideration  the  question  of  increasing  the  width  of  the 
channel  to  400  feet.  The  argument  in  favor  of  this  proposition  is  a 
very  simple  one  and  is  thus  stated. 

The  channel  is  made  by  blasting  the  ledge  of  rock  constituting  the 
obstruction,  and  afterwards  removing  the  debris  by  dredging.  The 
edges  of  the  channel  are  consequently  left  as  ragged  as  sawteeth,  and 
shonld  a  vessel  come  in  contact  with  them  she  would  surely  come  to 
grief.    Ordinarilj^  the  width  of  300  feet  should  be  sufficient  for  safe 
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uavigatioD,  uotirithstanding  the  jagged  character  of  these  edges,  but  at 
this  polut  the  current  has  a  velocity  of  as  much  ad  2^  miles  per  hour; 
much  of  the  shipping  is  by  tows,  some  of  which  are  a  half  a  mile  io 
length ;  they  must  move  rapidly  enough  to  keep  steerage- way,  and  if 
three  such  tows  should  find  themselves  in  the  cut  at  one  time,  a  not 
unusual  occurrence,  it  would  be  almost  a  miracle  if  all  escaped  injury. 
Whilst  the  increased  width  would  not  provide  against  similar  edges  to 
the  channel,  the  chances  of  striking  them  would  be  so  greatly  dimin- 
ished as  to  render  the  navigation,  with  due  care,  measurably  safe. 

In  view  of  the  foregoing,  I  venture  to  submit  the  following  estimate 
for  widening  the  cut  an  additional  50  feet  on  each  side : 

The  additional  rock  excavation  which  would  be  required  is — 

Cubic  yards. 

On  the  ea«t  side 10,370 

On  the  west  side 13,628 

Total 2:J.998 

If  the  amount  necessary  to  do  this  additional  work  be  appropriated 
in  one  sum,  I  estimate  that  it  would  cost  at  the  rate  of  $7  per  cubic  yard, 
or  an  aggregate  of  $167,986. 

It  is  true  that  we  are  now  getting  the  rock  removed  for  $5.40  per 
cubic  yard,  but  the  additional  work  could  probably  not  be  done  at  the 
same  rate,  because  the  cutting  would  be  narrower,  and  on  the  east  side 
the  "face''  would  be  less. 

Even  with  this  additional  work  the  ultimate  cost  of  the  improvement 
will  be  only  a  little  more  than  half  the  original  estimate  for  the  300-foot 
curved  channel. 

The  improvement  benefits  no  local  interests.  On  the  contrary  it  is  na- 
tional in  its  character ;  the  States  ot  New  York,  Pennsylvania,  Ohio, 
Illinois,  Wisconsin,  Iowa  (northern  part),  and  Minnesota,  and  even  the 
Territories  of  Dakota  and  Montana,  being  more  directly  benefited  by  it 
than  is  the  State  of  Michigan,  upon  the  borders  of  which  it  is  situated. 

The  appended  tables  show  that  the  Dominion  of  Canada  is  so  much 
interested  as  to  give  the  improvement  an  international  character. 

The  original  estimate  of  the  probable  cost  of  the  work  was $1, 166, 500 

Estimated  addition  on  account  of  the  modification  of  1883 40, 000 

Estimated  cost  of  the  additional  width  of  100  foot  now  proposed 167, 986 

Total  estimate 1,374,486 

Amount  heretofore  appropriated $535, 000 

Amouutof  estimate  for  completion  with  increased  width  of  100  feet      167, 986 

702, 986 

Actnal  cost  less  than  estimate 671,500 

Being  convinced  that  no  better  application  of  that  amount  of  money 
could  be  made,  1  earnestly  commend  the  proposition  to  the  proper  au- 
thorities, and,  so  far  as  it  is  becoming  in  me  to  do  so,  urge  the  appro- 
])riation  of  the  entire  sum  of  $167,986  at  one  time,  so  that  the  w^hole 
work  may  be  included  iu  one  contract. 

At  the  same  time,  I  beg  leave  to  invite  attention  to  the  fact  that  the 
project  now  iu  progress  will  be  completed  with  the  funds  at  present 
available. 

The  work  is  located  in  the  collection  district  of  Detroit,  Mich.  The  nearest  port  of 
entry  is  Detroit;  the  nearest  light-house,  the  one  under  construction  at  the  mouth  of 
Detroit  River;  the  nearest  fort  is  Fort  Wayne. 
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Money  statement, 

July  1,  1RS4,  amonut  available $113  79 

Rerc'i viil  from  sale  of  fuel 39  39 

AniiMtn .  it ppropriated  by  act  approved  July  5, 1884 200, 000  00 

200. 153  18 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1884 $37,005  85 

July  1,  lr&5,  outstanding  liabilities 13,761  87 

50, 767  72 

July  1,  1885,  amount  available 149, 3a5  46 

(  Amonnttbatcaubeprofitablyexpendedinfiscalyearending  June  30, 1887  167,986  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(      harbor  acts  of  18d6  and  1867. 


Abstract  of  bids  for  improving  Detroit  J?ircr,  Michigan,  received  and  opened  by  Lieut.  Col.  0. 
if.  Poe,  Corps  of  Engineers,  on  August  25,  1884,  in  accordance  with  advertisement  dated 
August  6, 1884. 


No. 


1 
2 
3 

4 
5 
6 
7 
8 


Names  and  reaidenoea  of  bidden. 


Carkin,  Stickney  Sc  Cram,  East  Saginaw,  Mioh. 

Charles  F.  Dunl»ar,  Baffalo.  N.  Y 

Charles  E.  WilUaras.  Buffalo,  N.T 

John  Hickler,  Bnfialo,  N.  Y 

Edwin  H.  French,  Fulton,  N.  Y 

Chicago  I)re<Iging  &.  Dock  Company,  Chicago,  111 

Fitzaimons  &  Connell,  Cliicago,  III 

Georgo  W.  Townsnnd,  Boston,  Mass 


Remarks. 


$5  40 

6  CO 

6  49 

7  00 

7  75 

8  50 

8  70 

9  40 

$1  00 

25 

5  00 

4  50 

7  75 

8  50 
8  70 
7  00 


Recommended  for  acceptance. 


Informal,  no  guarantee,  &c. 


REPORT  OF   MR.   H.    KALLMAN,   ASSISTANT  ENGINEER. 

Grosse  Isle,  Mich.,  July  1,  1885. 

General  :  I  have  the  honor  to  submit  the  following  report  upon  the  progresn  of 
the  work  of  the  improvement  of  the  Detroit  River  at  Lime  Kiln  Crossing  during  the 
fiscal  year  ending  June  30, 1885  : 

Operations  at  this  work  were  stopped  August  16, 1883,  for  want  of  funds. 

Under  the  appropriation  of  $200,000  made  by  act  approved  July  5, 1884,  a  contract 
was  entered  into  with  Messrs.  Carkin,  Stickney  &  Cram,  August  29, 1884. 

Drilling  and  blasting  commenced  October  1,  and  continued  day  and  night  until 
December  16.  The  dredge  worked  steadily  from  October  20  to  December  16,  when 
operations  were  suspended  for  the  season  on  account  of  the  formation  of  ice  in  the  river. 

Work  was  resumed  April  4,  and  has  been  carried  on  to  date  without  interruption, 
with  the  exception  of  eight  days  lost  by  the  drill,  which  sank  May  1,  upon  being 
struck  by  a  cartridge  which  had  escaped  from  the  drill-hole. 

The  amount  of  work  done  under  the  present  contract  is  as  follows : 

Four  thousand  three  hundred  and  thirty  holes,  averaging  6  feet  6  inches  in  depth, 
have  been  drilled  and  blasted,  with  an  average  of  6|  pounds  of  first-class  dynamite 
per  charge,  making  a  total  of  27,145  linear  feet  and  27,145  pounds  of  dynamite. 

Area  drilled  and  blasted square  feet. . .  90, 538 

Area  dredged do 82, 383 

Solid  rock  removed cubic  yards. .  8, 369 

Loose  rock  removed • do....  32 

Total  amount  of  work  done  to  date : 

Area  completed square  feet..   464,120 

Area  drilled  and  blasted do 90,5:18 

Area  dred jred  (not  cleaned) do 82,  :{83 

Solid  rock  removed  (scow  measurement) cubic  yards..  2,632 

Solid  rock  removed  (pit  measurement); do 47,627 

Loose  rock  removed .' do 849 

There  remains  to  be  removed  a  quantity  of  19,232  cubic  yards  of  solid  rock. 
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A  second  dredj^e  will  commence  work  next  month,  and  do  the  cleaning  of  the  area 
blaHted  and  dredged  west  of  the  cnt,  so  as  to  allow  vessels  to  pass  throngli  the  cnt  by 
the  reopening  of  navigation  next  season. 

The  accompanying  tracing  marked  No.  1  shows  the  present  condition  of  the  work, 
Tracing  No.  2*  the  water-gange  observations  during  the  time  the  work  has  been  in 
progress,  and  Tracing  No.  3  the  amount  of  work  done  under  the  different  appropria- 
tions. 

The  following  statistics  show  the  importance  of  this  improvement : 

The  loss  by  detention  and  damage  by  striking  and  sinking  to  vessels  of  only  the  four 
following  steamboat  companies.  Union,  Anchor,  Commercial,  and  Western  Transpor- 
tation, during  the  season  ol  1880,  1881,  and  1882,  amounted  to  $410,000.  All  damage 
to  vessels  during  the  seasons  of  1883  and  1884  does  not  amount  to  more  than  $75,000. 

The  official  statements  of  the  collectors  of  United  States  customs,  at  the  lake 
ports  show  that  the  number  of  American  vessels  cleared  from  them,  which  passed 
through  the  Detroit  River,  was  as  follows : 


Season. 


1880 
1881 
1882 
1883 
1884 


Number 
of  veaaela. 


40, 521 
35, 888 
35,109 
40,385 
38, 742 


Tonnage. 


20. 23.5, 249 

17,  572, 240 
17,872.182 
17.695,174 

18,  045, 949 


Number  of  vessels  and  tonnage  cleared  from  Canadian  ports  which  passed  through  the  Detroit 

Hirer  during  the  8e4ison  of  IBM. 


Nationalitv. 


Number      R^ffJ8t<?red 
jNumoer.       tonnage. 


Canadian  reaaela 

United  States  veaaela 


3, 0.'>0 
2,971 


673, 126 
548, 358 


Number  of  foreign  vessels  and  tonnage  cleared  from  United  States  ports  which  pasiicd  through 

the  Detroit  Hiver  during  the  season  of  1H84. 

Number  of  vessels 2, 176 

Tonnage 377,838 


Total  number  of  vessels  and  tonnage  which  passed  through  the   Detroit  River  during  the 

season  of  1884. 


Nationality,  &c. 


United  States  and  Guiadian  vessels  cleared  from  United  States  ports  . . 
United  States  and  Canadian  vessels  cleared  from  Canadian  ports 


Total. 


Number.       Tonnage 


40,918 
6, 021 


46,939 


18, 423, 787 
1,221,484 


19, 645. 271 


The  following  statement  shows  the  number  of  loaded  cars  which  crossed  the  Detroit 
River  during  the  last  four  years : 


1881. 

1882. 

1883. 

1884. 

Railroad. 

Bast 
bound. 

76,065 
92, 939 

West 
bound. 

East 
bound. 

West 
bound. 

East 
bound. 

47,069 
102.989 

West 
bound. 

39, 181 
68,028 

1 

EftHt     1  West 

bound,     bound. 

1 

Great  Western 

62,716 
72.897 

1 

61,636       61.307 

50,  5.')8  !     34,  810 

Canada  Southern  . ......... 

69, 357 
130,  993 

84,889 

96.  Ul*4  1     82,236 

Total 

169,004 

135, 613 

146, 286 

11)0, 058 

107, 209 

146,  :  82  1  117,046 

At  an  average  of  12  tons 
per  oar -.- 

3.  655. 404  tona. 

3. 327. 348  tons. 

3,  087. 204  tonH. 

3, 163,  r«:i6  tons. 

This  tracing  will  be  found  with  the  report  on  water-level  observations. 
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The  following  table  shows  the  length  of  time  navigation  was  open : 

Dftyt. 

April  3  to  November  21. 18H0 221 

May  4  to  December  17,  1831 22« 

April  5  to  December  7.  18«2 215 

April  18  to  November  18,  1883 i 213 

April  12  to  December  16,  1884 247 

April  14,  1885,  lo 

Very  respectfully,  your  obedieut  servant, 

H.  Kaixman, 


L  L  15- 

REPORT  CONCERNING  THE  PORTAGE  LAKE  AND  LAKE  SUPERIOR  SHIP- 
CANAL. 

Office  of  the  Chief  of  Engineers, 

Uni  TED  States  Army, 
WoHhingtan  D.  0.,  December  22, 1884. 

Sir:  I  bave  the  honor  to  return  herewith  the  resolution  of  the  Senate 
of  the  United  States  of  April  22,  1884,  calling  for  detailed  report  con- 
cerning the  Portage  Lake  and  Lake  Superior  Ship  Canal,  and  the  inter- 
est of  the  State  of  Michigan  therein ;  also  as  to  the  rights,  title,  &c,  of 
the  Portage  Lake  and  Biver  Improvement  Company  (so  called),  with 
the  view  to  securing  said  canal  and  improvement  for  the  purpose  of 
making  same  a  free  water-way  for  the  use  and  benefit  of  navigation  and 
commerce,  which  was  referred  to  this  office  April  24, 1884. 

1  have  the  honor,  in  reply  thereto,  to  submit  the  accompanying  copy 
of  the  report  thereon,  dated  the  6th  instant,  by  Lieut.  Col.  O.  M.  Poe, 
Corps  of  Eugineers,  which,  it  is  believed,  will  fully  answer  the  inquiries 
contained  in  the  resolution,  and  afford  all  necessary  information  in  re- 
gard thereto.  It  will  appear  that  the  Portage  Lake  and  River  Im- 
provement Company  and  the  Lake  Superior  Ship-Canal,  Railway,  and 
Iron  Company  are  willing  to  dispose  of  their  property  to  the  United 
States,  free  of  all  incumbrance  of  any  kind,  for  the  sum  of  $350,000, 
about  one-tenth  of  the  cost  of  the  im[)rovements,  and  that  Colonel  Poe 
is  of  opinion  that  "if  the  ownership  of  this  important  water-way,  clear 
of  all  incumbrances,  can  be  vested  in  the  Government,  thus  rendering 
its  navigation  free  to  commerce,  then  there  can  be  no  question  but  that 
the  price  is  reasonable,  and  the  purchase  is  advisable." 

It  may  be  pro])er  to  add  that  iliis  report  has  been  delayed  in  conse- 
quence of  the  absence  of  the  president  of  one  of  the  companies  from  the 
country. 

Very  respectfully,  your  obedient  servant, 

John  G.  Parke, 
Acting  Chief  of  Engineert. 

Hon.  Robert  T.  Lincoln, 

/Secretary  of  War. 
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bepobt  op  libtftenant-oolonbl  o.  m.  poe,  cobps  op  enoinbbbs. 

United  States  Engineer  Office^ 

Detroit^  Mich,,  December  6,  1884. 

Sir:  I  have  the  honor  to  submit  the  following  report  upon  the  sub- 
ject matter  of  Senate  resolution  of  inquiry  of  April  22,  1884,  referred  to 
me  by  indorsement  dated  Office  of  the  Chief  of  Engineers,  United  States 
Army,  April  25,  1884. 

The  resolution  directs  an  inquiry  to  be  made  by  the  Secretary  of 
War  upon  the  following  points,  viz : 

(L)  As  to  to  the  amount  and  valae  of  aU  aids  and  grants  of  any  kind  from  the 
United  States  to  the  State  of  Michigan,  for  the  Portage  Lake  and  Lake  Superior 
tibip-Canal,  or  to  any  agent,  trnstee,  or  assignee  of  said  State,  of  any  suoh  aids, 
whether  person  or  corporation,  up  to  the  present  time,  computing  the  value  of  any 
and  ail  lapds  donated  therefor  by  the  General  Government  at  the  rate  of  $1.25 
per  acre. 

(2)  As  to  all  other  receipts,  whether  tolls,  grants,  privileges,  or  moneys  received 
hy  the  State  of  Michigan  direct  or  through  its  agents,  assignees,  or  as  aforesaid,  for 
and  on  account  of  construction,  repair,  or  operating  said  canal  up  to  the  present  time. 

(3)  As  to  all  proper  costs  and  charges  for  expense  of  construction,  repairs,  or  operat- 
ing said  canal  up  to  the  present  time  from  or  by  the  State  or  its  said  agents,  trustees, 
assiguf^es,  d^c,  and  shall  report  to  the  Senate  the  result  of  such  inquiry,  and  shall 
also  report,  upon  the  best  information  obtainable,  upon  what  terms  and  conditions  it 
would  be  just  and  proper  for  the  United  States  to  procure  and  take  possession  of  said 
canal  for  the  purpose  of  making  the  same  a  free  water-way  for  the  use  and  beneflt  of 
navigation  and  commerce. 

(4)  And  also  to  inquire  and  ascertain  upon  what  terms  and  conditions  the  Portage 
Lake  and  Eiver  Improvement  Company  will  surrender  and  convey  to  the  United  States, 
for  the  purpose  of  making  the  same  free  to  the  general  public  for  navigation  and  com- 
merce, all  their  rights,  title,  and  interest  in  and  to  the  Portage  River  Improvement 
(so  called)  with  each  and  all  the  appurtenances  belonging  thereto,  including  piers, 
canal-cuts,  embankments,  d&c,  as  well  as  any  and  all  rights  of  way  to  and  through 
Portage  Lake  and  said  Portage  Kiver  and  the  approaches  thereto,  and  whether  such 
terms  are  reasonable  and  proper  to  enable  the  United  States  to  make  said  water-way 
free  to  the  public,  and  sucn  other  information  as  may  be  obtained  relating  to  the 
aforementioued  subjects. 

Preliminary  to  instituting  the  requisite  inquiries,  I  put  myself  in 
communication  with  Mr.  J.  T.  Whiting,  of  Detroit,  who  was  understood 
to  be  especially  interested  in  the  matter,  and  at  wliose  instance  the  res- 
olution of  inquiry  was  introduced  in  the  Senate. 

After  consultation  with  him  I  addressed  letters  of  inquiry  to  the  sec- 
retary of  the  State  of  Michigan,  to  Theo.  M.  Davis,  esq.,  president  Lake 
Superior  Ship-Canal,  Eailway,  and  Iron  Company,  and  to  Frederick 
Ayer,  esq.,  president  Portage  Lake  and  Eiver  Improvement  Company. 
The  correspondence  in  the  three  cases  is  hereto  attached,  marked  re- 
spectively^ A,  B,  and  C,  noting,  however,  that  in  the  second  case  I  have 
brought  my  questions  and  Mr.  Davis's  replies  into  juxtaposition,  in  order 
that  they  may  more  readily  come  under  the  eye  at  one  and  the  same 
time. 

I  have  also  had  access  to  the  papers,  documents,  and  land  maps 
transmitted  to  me  at  the  same  time  with  the  resolution  of  inquiry,  in- 
duding  Mis.  Doc.  No.  50,  House  of  Representatives,  first  session  Forty- 
eighth  Congress,  and  have  been  furnished  by  the  Portage  Lake  and 
River  Improvement  Company  with  a  map  showing  the  work  done  by 
them. 

The  water  communication  across  Keweenaw  Point  by  way  of  the 
Portage  River  and  Lake  and  the  artificial  cuts  made  to  render  it 
available,  is  under  control  of  two  companies:  (1)  The  Portage  Lake 
and  River  Improvement  Company,  from  Keweenaw  Bay  to  Portage 
Lake,  aiid  (2)  The  Lake  Superior  Ship-Canal,  Railway,  and  Iron  Com- 
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pany,  from  Portage  Lake  to  Lake  Superior.  The  former  improvement 
was  comnieiiced  by  private  individuals,  wbo  were  subscipiently  incor- 
porated under  tbe  act  of  the  State  of  Michigan,  iirovidij;-  i  iv  the  for- 
mation of  companies  to  construct  canals  or  harbors,  and  improve  the 
same,  approved  March  13,  18G1.  None  of  the  original  proprietors  are 
now  connected  with  the  work,  and  the  precise  time  when  ihe  work  was 
commenced  cannot  now  be  stated.  But  it  appears  that,  the  work  had 
advanced  sufficiently  by  June,  1862,  to  admit  of  its  use  for  purposes 
of  navigation.  A  statement  of  the  work  done  up  to  that  time,  and  sub- 
sequently, will  be  found  in  Appendix  C. 

The  Lake  Superior  Ship  Canal,  Railway,  and  Iron  Company  results 
from  the  Portage  Lake  and  Lake  Superior  Ship  Canal  Company,  the 
articles  of  association  of  which  were  filed  in  the  office  of  the  secretary 
of  state  of  Michigan,  July  16,  1864.  Amended  articles  were  filetl  in 
the  same  office  September  24,  1868,  and  an  amendment,  changing  the 
name  of  the  company  to  Lake  Supeiior  Ship-Canal,  Railroad,  and  Iron 
Company  was  filed  May  4,  1871.  The  canal  was  completed  by  the 
company  and  accepted  by  the  governor  of  Michigan  June  25,  1875. 

The  improvements  of  the  company  were  afterwards  sold  under  mort- 
gage and  the  name  changed  to  Lake  Superior  Ship-Canal,  Bailwa^"^,  and 
Iron  Company,  the  present  owners.  The  deed  of  transfer  is  dated  May 
15,  1877,  and  it  w^as  filed  in  the  office  of  the  secretary  of  state  of  Michi- 
gan  on  the  same  day.  The  articles  of  association  were  again  amended 
May  18,  1878,  but  the  name  remained  unchanged. 

The  resolution  of  inquiry  relates  more  particularly  to  the  latter  com- 
pany, and  I  will  therefore  speak  of  it  first. 

(1)  The  amount  of  aids  and  grants  from  the  United  States  to  the  Stat© 
of  Michigan,  for  the  Portage  Lake  and  Lake  Superior  Ship  Canal,  was 
400,000  acres  of  land  (acts  of  March  3,  1865,  and  July  3,  1866.) 

The  amount  actually  certified  to  the  State  appears  from  the  statement 
of  the  State  land  oflice  to  have  been  398,720.52  acres.     (Appendix  A.) 

The  amount  received  by  the  canal  company  appears  to  have  been 
398,205.42  acres,  the  value  of  which,  computed  at  $1.25  per  acre,  was 
$497,756.77.  (Appendix  B.)  And  it  does  not  ap])ear  that  any  other 
aids  or  grants  of  any  kind  were  made  from  the  United  States  to  the 
State  of  Michigan  or  to  any  individual  or  corporation  for  the  benefit  of 
this  canal. 

(2)  Neither  was  any  aid  granted  by  the  StJite  of  Michigan,  nor  were 
there  any  contributions  in  aid  of  the  construction  of  the  canal  from 
private  parties  other  than  from  the  stockholders  and  creditors  of  the 
canal  company.     (Appendix  B.) 

The  original  canal  company  having  failed,  a  receiver  was  appointed 
with  authority  to  borrow  money  for  the  purpose  of  completing  the  canal 
and  to  secure  the  same  by  a  first  lien  on  all  property  of  the  company. 
Under  this  authority  the  receiver  issued  and  sold  certificates,  secured 
as  above,  to  the  amount  of  $625,300,  and  actually  received  and  ex- 
pended $450,000.  Neither  the  receiver  nor  assignee  received  any  other 
contributions  in  aid  of  the  (construction  of  this  canal.     (Appendix  B.) 

The  receipts  from  tolls  for  use  of  the  canal,  from  1874  down  to  and  in- 
cluding the  year  1883  (the  luUst  returns),  amounted  in  the  aggregate  to 
$75,053.13,  and  the  expenditures  from  these  funds  for  the  same  period 
to  $70,146.79.  (Appendix  P,  Mis.  Doc.  No.  50,  House  of  Bepresenta- 
tives,  first  session  Forty-eighth  Congress.) 

Other  than  the  grant  o!  lands  referred  to  in  a  preceding  paragraph, 
the  foregoing  covers,  so  far  as  I  have  been  able  to  ascertain  them,  all 
''receipts,  wlirther  tolls,  grants,  privileges,  or  moneys,"  from  any  and 
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every  source,  for  and  ou  account  of  construction,  repair,  or  operating 
said  canal  up  to  the  beginning  of  1884. 

(3)  The  mortgage  bonds  issued  to  obtain  money  for  the  construction  of 
the  canal — 

Amount  (exclusive  of  interest)  to $3,300,000  00 

There  were  issued  and  sold  receivers'  ceitificates  to  the  amount  of 625,300  00 

And  from  1874  to  1883,  both  inclusive,  there  was  collected  as  tolls  and  ex- 
pended upon  the  canal  (principally  in  operating  expenses)  the  sum  of.  70, 146  79 

Total 3,995,446  79 

Of  the  above  items  we  know  that  the  tolls  yielded 70, 146  79 

And  the  sale  of  receivers'  certificates 450,000  00 

Total 520.146  79 

But  are  in  entire  ignorance  as  to  the  amount  obtained  from  the  hypoth- 
ecation of  the  $3,300,000  mortgage  bonds  and  expended  on  the  canal. 
Still,  from  all  the  testimony,  and  especially  that  contained  in  Mis.  Doc. 
No.  50,  House  of  Representatives,  first  session  Forty-eighth  Congress, 
the  probability  is  great  that  the  aid  supplied  from  all  sources  and  ap- 
plied to  the  construction  and  repair  of  the  canal  and  in  operating  it,  down 
to  the  beginning  of  1884,  amounted  to  fully  $3,000,000. 

(4)  It  will  be  seen  from  Appendix  C  that  the  two  companies  control- 
ling this  water-way  are  practically  one,  as  the  parties  in  interest  are  the 
8auie.  It  is  proposed  to  convey  to  the  United  States  a  clear  title  to 
both  canals,  and  all  their  rights,  privileges,  and  appurtenances,  for  the 
sum  of  $350,000. 

1  have  endeavored  to  ascertain  whether,  in  case  of  purchase,  this  sum 
would  cover  the  entire  cost  to  the  United  States,  and  am  assured  that 
it  would;  that  all  indebtedness,  by  mortgage  or  otherwise,  existing 
prior  to  May  15, 1877,  on  the  property  of  the  Portage  Lake  and  Lake 
Superior  Ship  Canal  Company  was  canceled  by  the  sale  of  that  date 
and  that  none  has  accrued  since ;  and  that  there  is  not  now,  and  never 
was,  any  bonded  debt  or  mortgage  on  the  Portage  Lake  and  Eiver  Im- 
provement Company's  property. 

It  has  not  been  practicable  for  me  to  obtain  a  statement  of  the  receipts 
and  expenditures  of  this  latter  company  on  account  of  construction, 
maintenance,  and  operating,  but  I  think  it  can  be  safely  assumed  that 
the  construction  account  alone  would  amount  to  fully  $300,000.  If  the 
above  estimate  of  the  minimum  cost  of  the  property  of  the  Lake  Supe- 
rior Ship-Canal,  Railway  and  Iron  Company  ($3,000,000),  and  that  of  the 
Portage  Lake  and  River  Improvement  Company  ($300,000),  is  war- 
ranted by  the  facts  disclosed,  then  the  price  asked  for  the  two  ($350,000) 
may  be  stated  as  only  one-tenth  the  original  cost.  And  if,  by  the  pay- 
ment of  that  sum  by  the  United  States  to  the  companies  in  question, 
the  ownershi|i»of  this  important  water-way,  clear  of  all  incumbrances, 
can  be  vested  in  the  Government,  thus  rendering  its  navigation  free  to 
commerce,  then  there  can  be  no  question  but  that  the  price  is  reasona- 
ble and  the  purchase  advisable. 

In  conclusion,  I  invite  attention  to  the  readiness  with  which  the  canal 
companies  gave  me  such  information  as  was  in  their  power.  Without 
this  commendable  action  upon  their  part  I  would  have  been  utterly 
unable  to  obtain  any  information  of  value  for  the  purposes  of  this  in- 
quiry. 

The  delay  in  submitting  this  report  has  arisen  from  the  f£lct  that  the 
president  of  one  of  the  companies  was  absent  from  the  country,  so  that 
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it  was  not  practicable  to  get  from  him  replies  to  my  interrogatories  of 
July  10  in  time  to  prepare  it  earlier.  The  papers  referred  to  me  are 
herewith  returned, 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  POE, 
Limit,  CoL  of  Engineers^ 
Bvt.  Brig,  Oen,,  U.  8.  A, 

To  the  Chief  of  Engineers,  U.  S.  A. 


A. 

lettbr  of  lieutenant- colonel  o.  m.  poe. 

United  States  Engineer  Offick, 

Detroit,  Mich.,  May  10.  1^4. 

Sir  :  Under  iuBtrnctions  of  the  Chief  of  Engineers,  U.  S.  A.,  I  have  the  honor  to  re* 
quest  official  information  upon  certain  points  called  for  hy  resolution  of  the  Senate 
of  the  United  States,  dated  April  22, 1884,  and  covered  by  the  following  extract  from 
said  resolution  viz: 

**h'e»olred,  That  the  Secetary  of  War  is  hereby  directed  to  cause  an  inqniry  to  be 
made  on  the  following  points  and  to  report  to  the  Senate :  1.  Ah  to  the  amount  and 
value  of  all  aids  and  grants  of  any  ki  d  from  the  United  States  to  the  State  of  Michi- 
gan for  the  Portage  Lake  and  Lake  Superior  Ship-Canal,  or  to  any  agent,  t.rnstee,  or 
assignee  of  said  State  of  any  Kuch  aids,  whether  person  or  corporation,  up  to  the 
present  time,  computing  the  value  of  any  and  all  lands  donated  therefor  by  the  Gen- 
eral Government  at  rate  of  |l/<^5  per  acre.  2.  As  to  all  other  receipts,  whether  toils,, 
grants,  privileges,  or  moneys  received  by  the  State  of  Michigan,  direct  or  through  its 
agents,  assignees.  &c.,  aforesaid,  for  and  on  account  of  construction,  repair,  or  oper- 
ating said  canal  up  to  the  present  time.'' 

•  *  *  «  •  *• 

Should  the  information  requested  not  be  in  the  records  of  yonr  ofllce,  1  beg  you 
will  give  this  application  the  proper  direction,  and  inform  me  as  to  the  course  the 
communication  has  taken. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut  CoL  of  EttyineerB, 
Bvt,  Brig,  Oen.,  V.8,  J. 
Hon.  Harry  A.  Conant,  ^ 

Stcretary  of  State,  Lansing,  Mich, 


letter  of  secretary  of  state  of  MICHIGAN. 

Michigan  Department  of  State,  Office  of  the  Secretary, 

Lanbing,  Mag  13,  1884. 

Dear  Sir:  In  reply  to  your  letter  of  10th  instant,  I  have  to  say  that  there  is  noth- 
ing in  this  office  to  hIio-w  the  amount  of  aid,  &.C.,  granted  the  Portaf^e  Lake  and  Lake 
Superior  Ship-Canal  or  the  amount  of  receipts  by  the  canal  company.  I  inclose 
statement  from  the  State  land  office,  showing  the  number  of  acres  of  land  granted 
by  the  United  States  to  this  State  to  aid  in  the  construction  of  the  canal.  I  have  no 
means,  however,  of  knowing  how  many  lands  the  company  got,  as  the  act  of  th>5  leg- 
islature of  this  State  conferring  the  grant  upon  this  company  provided  that  the  tiile 
to  the  lands  should  fully  vest  in  the  company  upon  the  completion  of  the  work  and 
certificate  of  the  governor. 

Very  respectfully,  Harry  A.  Conant, 

Secretary  of  8tat$. 

O.  M.  Pof,  Esq. 
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l»TATRMENT  SHOWING  THK  NUMBER  OF  ACRES  OF  LAND  GRANTED  BY  THE  UNITED 
UTATES  TO  THE  STATE  OF  MICHIGAN  TO  AID  IN  THE  CONSTRUCTION  OF  THE  PORT- 
AOE  LAKE   AND  LAKE  SUPEKIOR  SHIP-CANAL. 

Portage  Lake  and  Lake  Superior  Ship'Canal. — Marquette  district,  Michigan, 

(State  Land  Office,  Lansing,  Mich.,  May  12,  1884.) 

Acreflge. 

List  No.  1;  act  of  March  3,  1865 llhi,049.9.^ 

List  No.  2;  act  July  3,  lh66 1^7,909.33 

List  No.  1;  act  July  3,  18(56 49,848.88 


Supplemental  list  No.  1 
Supplemental  list  No.  2 
Supplemental  list  No.  3 
Supplemental  list  No.  4 
Supplemental  list  No.  5 
Supplemental  list  No.  7 
Supplemental  list  No.  8 
Supplemental  list  No.  9 


act  July  3,  1866 482.78 

act  July  3, 1866 34,0^7.91 

act  July  3,  1865 10,729.78 

act  July  3,  1866 23,406.89 

act  July  3,  1866 26,847.63 

act  March  3,  1865 7,949.95 

act  July  3,  1866 9,779.44 

act  March  3,  1865,  and  July  3,1866 5,628.00 


Total 398,720.52 


LETTER  OF  LIEUTENANT-COLONEL  O.  M.   POE,   CORPS  OF  ENG1NEKR8. 

UNITED  States  Engineer  Office, 

Detroit,  Mich,,  November  29,  1884. 

Sir:  Referring  to  the  certificate  of  the  governor  of  Michigan,  dated  June  25,  1875, 
in  the  matter  of  the  completion  of  the  Portage  Lake  and  Lake  Superior  Ship-Canal, 
I  have  to  request  information  as  to  the  date  when  the  original  company  became 
merged  in  the  Lake  Superior  Ship- Canal,  Railway  and  Iron  Company,  and  will  be 
under  obligation  for  any  furnished. 

Very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut,  Col,  of  Engineere, 
Bvt,  Brig.  Gen.,  U.  S,  A, 
H»B.  Harrt  a.  Conant, 

Secretary  of  State,  LanHng,  Mich. 


letter  of  secretary  of  state  OF  MICHIGAN. 

Michigan  Department  of  State,  Office  of  the  Secretary, 

Lansing,  December  1,  1884. 

Dbar  Sir:  In  repl^to  your  letter  of  the  29th  ultimo,  I  would  say  the  articles  of 
agreement  of  the  Portage  Lake  and  Lake  Superior  Ship-Canal  Company  were  filed  in 
this  office  July  15,  1864;  amendment  filed  September  24,  1868;  amendment  changing 
name  to  Lake  Superior  Ship-Canal,  Railroad  and  Iron  Company  filed  May  4,  1871 ; 
sold  under  mortgage  and  name  changed  to  Lake  Superior  Ship-Canal,  Railtraj^  and 
Iron  Company,  papers  filed  May  15,  1877 ;  amended  again  May  18,  1878,  but  not  to 
change  name. 

Very  respectfully, 

H.  A.  Conant, 

Secretary  of  State, 
General  O.  M.  Poe. 


B. 

• 

inquiries  made  of  THEO.  M.  DAVIS,  ESQ.,  PRESIDENT  LAKE  SUPERIOR  SHIP-CANAL, 
RAILWAY  AND  IRON  COMPANY,  BY  LIEUTENANT- COLONEL  O.  M.  POK,  CORPS  OF  EN- 
GINEERS, U.  S.  A.,  UNDER  DATE  OF  JULY  10,  1884,  WITH  THE  REPLIES  OF  MR.  DAViS 
UNDER  DATE  OF  JULY  31,  1884. 

First  inquiry.  The  number  of  acres  of  land  donated  by  the  General  Government  for 
ita  construction,  and  the  value  thereof,  computed  at  $1.25  per  acreT 

Reply.  The  whole  number  of  acres  donated  by  the  General  Government  in  aid  of 
(he  coustmction  of  the  canal  was  400,000,  viz,  by  acts  of  Congress  of  March  3,  1865, 
And  Jnly  3,  1866.    The  value  of  these,  compated  at  $1.25  per  acre,  would  be  $500,000. 
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These  grants  were  made  to  the  State  of  Michigan,  and  the  first  grant  was  by  theSt^te 
regrauted  to  the  canal  company.  The  second  act  provided  that  the  grant  should 
inure  to  the  use  and  benefit  of  the  canal  company.  In  fact,  however,  the  whole  num- 
ber of  acres  actually  certiticd  by  the  General  Government  in  aid  of  the  construction 
of  said  canal  was  only  398,205.4*2  acren,  which,  at9l.25  per  acre,  amount-s  to  $497,756.77. 
A  large  portion  of  the  lauds  which,  under  the  restrictions  of  the  acts  of  Congress,  the 
company  were  obliged  to  take  as  part  of  the  grant  were  entirely  worthless,  and  have, 
in  fact,  been  abandoned ;  and  all  lauds,  in  fact,  received  by  the  company  from  the 
General  Government,  directly  or  through  the  State  of  Michigan,  which  are  of  any 
value,  could  have  been  purchased  of  the  Government  for  less  than  $400,000. 

Second  inquiry.  Was  there  any  aid  granted  by  the  State  of  Michigan  f  If  yes,  to 
what  extent  f  Were  there  contributions  from  private  parties  f  If  yes,  of  what  char- 
acter and  to  what  extent  f 

Reply.  No  aid  was  granted  by  the  State  of  Michigan,  nor  were  there  any  contriba- 
tioDB  in  aid  of  the  construction  of  the  canal  from  private  parties,  other  than  from  the 
stockholders  and  creditors  of  the  canal  company. 

Third  inquiry.  Whether  the  receiver  or  assignee  of  said  canal  company  received 
any  contribution  or  aid  from  any  source  other  than  from  the  stockholders  of  the  com- 
pany f    If  BO,  to  what  extent  f 

Reply.  The  original  canal  company  having  failed,  proceedings  in  equity  were  in- 
stituted by  its  mortgagees  and  creditors  in  the  circuit  court  of  the  United  States,  un- 
der which  a  receiver  was  appointed,  with  anthority  to  borrow  money  for  the  purpose 
of  completing  the  canal,  and  to  secure  the  same  by  a  first  lien  on  all  property  of  the 
company.  Under  this  authority  said  receiver  issued  and  sold  certificates,  secured  as 
aforesaid,  to  the  amount  of  $625,300,  and  actually  received  and  expended  in  caah,  in 
finishing  the  canal,  $450,180.  Neither  the  receiver  nor  assignee  of  snid  company  re- 
ceived any  other  contributions  in  aid  of  the  construction  of  the  canal. 

Fourth  inquiry.  What  amount  has  been  received  for  tolls  each  year  since  comple- 
tion of  the  canal  and  its  acceptance  by  the  State  of  Michigan  f 

Reply.  I  am  not  able  to  state  the  amount  received  in  each  year  for  tolls  since  the 
completion  of  the  canal  and  its  acceptance  by  the  State  of  Michigan,  but  the  gross 
receipts  during  that  period  up  to  the  opening  of  the  canal  the  present  seasoji  have  been 
$75,053.13.  Reports  for  the  present  season  are  not  yet  received.  (Note  by  Lieutenant- 
Colonel  Poe.  This  information  is  given  in  detail  in  Appendix  P  to  Mis.  Doc.  No.  50, 
House  of  Representatives,  Forty -eighth  Congress,  first  session.) 

Fifth  inquiry.  Whether  there  were  any  '*  grants,  privileges,  or  moneys  received  by 
the  State  of  Michigan  direct,  or  through  its  agents  or  assignees,  for  and  on  account  of 
construction,  repair,  or  operating  said  canal  up  to  this  present  time^'f 

Reply.  I  have  no  knowledge  of  any  such  grants,  privileges,  or  moneys  as  are  men- 
tioned in  your  fifth  inquiry. 

Sixth  inquiry.  As  to  proper  cost  of  construction  under  the  original  company,  also 
under  the  receiver,  and  the  reorganized  or  new  company,  showing  in  the  gross  sum 
the  entire  cost  of  every  kind  to  final  completion  and  acceptance  ot  said  canal  by  the 
State  of  Michigan  f 

Reply.  The  officers  of  the  present  company  have  no  meanp  of  stating  the  exact 
amount  expended  in  the  proper  construction  of  the  canal  by  the  original  company, 
but  it  is  known  that  said  company  at  the  time  of  its  bankruptcy  and  before  the  com- 
pletion of  the  canal  owed  on  account  of  mortgage  bonds  issued  to  obtaiu  money  for 
the  construction  of  the  work  $3,300,000  (exclusive  of  interest).  In  addition  to  thia 
there  was  indebtedness  on  account  of  promissory  notes  to  a  large  but  unknown  amount. 
In  addition  to  this  there  was  expended,  as  above  stated,  the  sum  of  $450,180  by  the 
receiver.  At  an  investigation  before  a  committee  of  the  present  Congress,  John  H. 
Forster,  an  engineer  of  Targe  experience,  who,  under  appointment  by  the  governor  of 
Michigan,  superintended  the  completion  of  said  canal,  testified  under  oath  that  from 
his  observation  he  was  of  the  opinion  that  the  company  expended  $3,000,000  in  the 
construction  of  said  work.    (See  Mis.  Doc.  No.  50,  p.  9.) 

Seventh  inquiry.  The  cost  for  each  year  on  account  of  construction,  repairs^  and 
other  expenses  since  completion  and  acceptance  of  said  canal  f 

Reply.  Since  the  completion  and  acceptance  of  said  canal  there  has  been  expended 
for  improvements  and  repairs  the  sum  of  $70,146.79,  in  addition  to  the  expenditures  of 
the  present  season,  the  amount  of  which  is  not  yet  reported.  These  expenditures  an 
exclusive  of  salaries  or  other  expenses  incidental  to  maintenance  of  organization. 

Eighth  inquiry.  What  part  of  said  construction,  repair,  or  expenses  was  in  the 
nature  of  permanent  improvements  f  What  portion  of  such  expenditure  was  ordi- 
nary and  necessary  for  annual  repairs  since  canal  was  completed  and  accepted,  stat- 
ing amount  for  each  year  f 

Reply.  I  have  no  means  of  discriminating  between  the  expenditures  on  account  of 
construction  and  repairs. 

Ninth  inquiry.  What  cost,  if  any,  has  been  incurred  by  the  State  of  Michigao,  its 
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Agents,  assignees,  or  trustees,  in  operating  said  canal,  or  in  making  repairs  or  improye- 
menu  thereon,  since  date  of  completion  and  acceptance  of  said  canal  f 

Reply.  No  cost  has  been  incurred  by  the  State  of  Michigan,  its  agents,  or  assignees, 
or  trustees,  in  operating  the  canal  or  in  making  repairs  and  improvements,  either 
since  the  completion  and  acceptance  of  the  canal  or  at  any  other  time. 

Tenth  inquiry.  What  price  will  the  present  owners  (the  Lake  Superior  Ship-Canal, 
Railway  and  Iron  Company)  accept  for  said  canal,  iuclnding  franchises,  rights  of 
way,  piers,  and  other  appurtenances  thereto  belonging  f 

Reply.  I  have  no  authority  to  answer  your  tenth  Inquiry.  It  can  only  be  answered 
by  anthority  of  the  stockholders  at  a  meeting  specially  called  for  the  purpose.  This 
will  be  done  and  a  price  fixed  whenever  the  General  Government  shall  confer  npon 
any  of  its  officers  anthority  to  treat  for  the  purchase  of  the  canal,  rights  of  way,  Sec, 

Eleventh  inquiry.  Maps'  and  ])lans  of  said  canal,  showing  character  and  extent  of 
work  thereon,  as  well  as  all  lands  included  in  or  covering  rights  of  way  or  prqpertj 
belonging  to  the  same  f 

Reply.  We  are  not  in  possession  of  the  maps  required  by  your  eleventh  inquiry,  bnt 
for  further  information  on  the  subject  of  that  inquiry  I  respectfully  refer  you  to  th« 
testimony  of  John  H.  Forster.  (House  of  Representatives,  Forty-eighth  Congress,  Mis. 
Doc.  No.  50,  pages  3,  8,  10.) 


c. 

letter  from  lieu  tenant- colonel  o.  m.  poe,  corps  of  engineers. 

United  States  Engineer  Office, 

Detroit,  Mich,,  July  10,  1884. 

Sir:  I  am  directed  by  the  War  Department  to  use  all  proper  means  to  obtain  tha 
information  necessary  to  enable  me  to  fully  comply  with  the  requirements  of  the  res- 
olution of  the  Senate  of  the  United  States  (Senate  Mis.  Doc.  No.  83,  April  22, 1884), 
a  copy  of  which  is  inclosed  herewith,  and  to  submit  a  report  thereon. 

Much  of  this  information  can  be  obtained  from  no  other  source  than  the  company 
itself,  of  which  you  are  the  president,  and  I  venture  to  ask  you  to  supply  me,  at  your 
earliest  convenience,  with  full  information  upon  the  points  covered  by  the  inclosed 
memorandum. 

It  will  confer  a  favor  upon  me  if  you  will  let  me  know  whether  you  will  furnish 
this  and  how  soon  I  may  expect  it. 
Very  respectfully, 

*  O.  M.  PoE, 

Lieut,  Col.  of  Engineers, 
Bvt,  Brig.  Gen.,  U,  8,  A, 

Frederick  Ayer,  Esq., 

President  Portage  Lake  and  Birer  Improve»nent  Companjf. 


MEMORANDUM   OF    INFORMATION  DESIRED  AS  TO    THE    PORTAGE    LAKE    AND    RIVER 

IMPROVEMENT  COMPANY. 

(1)  An  inventory  or  schedule  of  the  lands  covering  rights  of  ways,  piers,  docks,  and 
all  other  property  and  interests  belonging  to  said  company. 

(2)  A  map  or  maps  showing  line  of  canal  or  improvements  and  lands  through  which 
the  same  passes,  with  locality  of  cuts  fully  designated. 

(3)  A  plan  of  cuts  showing  amount  of  work  done,  extent  of  earth  and  character  of 
same,  and  amount  of  each  class  (earth,  hardpan,  or  rock)  excavated  by  said  com- 
pany. 

(4)  Plan  of  piers  and  character  of  work  on  and  in  them. 

(5)  When  was  this  improvement  first  brought  into  use  for  benefit  of  commerce  T 

(6)  As  to  the  extent  of  work  done  on  said  improvement,  including  cuts  and  other 
dredging,  as  well  as  on  piers,  each  year  siuce  the  date  thereof  (said  first  use). 

(7)  Upon  what  terms  and  conditions  will  the  said  company  transfer  all  their  rights, 
title,  and  interest  of  any  and  every  kind  in  said  improvement,  with  the  appurtenances 
thereto  belonging,  to  the  United  States  for  purposes  stated  in  Senate  Mis.  Doc.  No. 
83,  April  22,  1884  f 

137  ENG 


2178      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

LETTER  OF  8.   W.  THURLOW,    SECRETARY  PORTAGE  LAKE  AND  RIVER  IMPROVEMENT 

COMPAKY. 

Portage  Lake  and  River  Improvement  Company, 

Lowell,  Maaa.,  November  22,  1684. 

Sir:  Referring  to  your  letter  of  the  10th  of  July  last,  addressed  to  the  president  of 
this  company — 

The  president  being  absent  in  Europe,  the  delay  in  reply  thereto  has  been  unavoid- 
able. I  have  now  the  pleasure  of  submitting  the  following  information,  covering,  as 
far  as  possible,  the  points  of  your  inquiries : 

The  improvements  of  this  company  were  commenced  by  private  individuals,  who 
were  subsequently  incorporated  under  laws  of  the  State  of  Michigan  and  coustituted 
this  present  corporation.  None  of  the  origiual  proprietors  are  now  connected  with 
the  corporation,  and  I  am  without  data  to  enable  me  to  state  the  precise  time  of  the 
commencement  of  the  work  or  the  exact  cost  thereof.  It  appears,  however,  that  the 
work  was  so  far  progressed  that  the  Portage  River  was  opened  to  navigation  in  Jane, 
1862,  and  that  at  that  time  the  following  work  had  been  done,  viz: 

Yards- 

1st  cut  at  entrance,  1,300  feet  long,  120  feet  wide,  12  feet  deep    69,333 

Channel  along  pier,  850  feet  long,  100  feet  wide,  average  7  feet  deep 22, 037 

Channel  beyond  piers  to  deep  water,  1,500  feet  long,  100  feet  wide,  average  5 

feet  deep' 27,777 

Ist  cnt  mid -river,  570  feet  long,  100  feet  wide,  12  feet  deep 22, 222 

2d  cut  mid  river,  750  feet  long,  100  feet  wiile,  12  feet  deep 3.i,  333 

3d  cut  mitl-ri ver,  30:i  feet  long,  100  feet  wide,  12  feet  deep 13, 331^ 

4th  cut  mid-river,  400  feet  long.  100  feet  wide,  12  feet  deep 17, 777 

5th  cut  mid -river,  700  feet  long,  100  feet  wide,  12  feet  deep 31,111 

Battle  Island  Channel,  2,500  feet  long,  100  feet  wide,  average  5  feet  deep 46, 300 

Entrance  from  Portage  Lake,  3,000  feet  long,  100  feet  wide,  average  7  feet 

deep 77,777 

361,000 
To  this  add  10  per  cent,  for  scow  measurement 36,100 

Total    397,100 

Of  this  original  dredging  about  136,480  yards  was  hardpan  and  bowlders. 

This  amount  of  dredging  and  pier  built  at  entrance,  95u  feet  long  and  12  feet  wide, 
opened  up  Porta'ge  to  navigation  in  June,  18l)2, 

In  June,  1863,  a  contract  w'as  let  to  W.  W.  Williams  to  further  improve  the  chan- 
nels, amounting  to  ^20,000,  and  this  was  increased  in  August,  1864,  $6,755.20  more. 
The  price  paid  Williams  was  90  cents  per  yard  for  hardpan  and  bowlders  and  30  cents 
for  sand,  which  latter  price  would  give  66,666  yards  by  above  amount  of  contracts. 

During  season  of  1875  new  cribs  were  sunk  alongside  of  old  pier  its  entire  length, 
and  combined  with  same  by  new  superstructure  from  water-line  up,  thus  giving  a 
pier  950  feet  long  anil  *zS  feet  wide,  built  of  heavy  timber  and  tilled  with  rock.  In 
addition  to  this  there  were  two  large  cribs  carrying  "range-lights"  at  entrance  of 
river  from  Portage  Lake,  built  of  heavy  timber  and  tilled  with  rock  at  a  cost  of  about 
$1,000  each. 

In  1874  extensive  improvements  of  the  channels  throughout  were  begun  and  con- 
tinued up  to  the  present  time,  as  fdlown: 


Years. 


Sand 
dredged. 


1874 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

Total 


Yardg. 
72,799 
28.050 
40.086 
30,000 
9,477 
15,  .500 
16,725 
14,790 


226,407 


Hardpan 
dredged. 


Tardi.' 
21,750 

6,755 
12.000 
13.703 

8,146 


10.055 
9.255 


81,664 
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Making  total  amount  of  cubic  yards  dredged  from  1874  to  1883,  inclusive,  308,071. 
From  the  foregoing  description  the  following  summary  of  original  and  subsequent 
work  done  may  be  made,  viz : 

Feet 

Total  length  of  cnts  made  through  lands  of  the  company 3, 950 

Length  of  channel-bed  of  river  improved 5, 500 

Length  of  approach  made  to  channel  entrance  from  Lake  Superior 2, 350 

Original  amount  of  dredging  prior  to  1862  was : 

Cubic  yarda. 

Hardpan  and  bowlders 136, 486 

Sand  and  clay  material 260,614 

Amount  dredged  from  channels  in  1883  and  1884 66,666 

And  all  subsequent  dredging  was 308,071 

Making  a  total  of 771,837 

cubic  yards  dredged,  and  11,800  feet  of  cuts  made  and  channels  improved. 

Replying  to  your  seventh  inquiry,  I  have  to  say  that  the  owners  of  the  improve- 
ments of  this  company  aud  of  the  Lake  Superior  Ship-Canal  (t.  e.,  of  the  Lake  Superior 
Ship-Canal,  Railway,  and  Iron  Company)  are  to  such  an  extent  identical  that  they 
would  not  like  to  sell  one  of  the  improvements  without  the  other.  After  conference 
with  the  owners  of  a  majority  of  the  stock  of  both  corporations  I  am  enabled  to  inform 
you  that  the  corporations  will  sell  to  the  United  States  both  works,  viz,  the  canal 
known  as  the  Lako  Superior  Canal,  leading  from  Portage  Lake  northerlv/to  Lake  Su- 
perior, and  the  works  and  canal  leading  from  Portage  Lake  southerly  to  Lake  Superi- 
or, with  all  their  pi«*rs  and  appurtenances,  for  the  sura  of  §1^50,000. 

I  inclose  abstract  of  title  to  lauds,  and  will  send  you  by  express  copy  of  the  only 
sketch  or  plan  of  the  works  in  possession  of  this  company. 
Most  respectfully, 

S.  W.  Thurlow, 

General  O.  M.  Poe,  U.  S.  A.  Secretary, 


letter  of  lieutenant  colonel  o.  m.  poe. 

United  States  Engineer  Office, 

Detroit  Mich,,  November  29,  1884. 

Sir:  Referring  to  yours  of  the  22d  instant,  conveying  certain  information  in  re- 
gard to  the  Portage  Lake  and  River  Improvement  Company,  in  response  to  my  letter 
of  inquiry  of  the  10th  July  last,  and,  as  thjB  representative  of  that  company  and  of 
the  Lake  Superior  Ship-Canal,  Railway,  and  Iron  Company,  offering  to  sell  the  prop- 
erty of  both  companies  to  the  United  States  for  the  sum  of  ^350,000,  I  find  myself 
somewhat  at  a  loss  to  determine  whether  the  ultimate  cost  to  the  United  States  would 
be  confined  to  that  sum,  or  whether  it  would  also  involve  payment  of  bonds  or  out- 
standing indebtedness  in  addition  to  that  sum. 

It  appears  that  the  Portage  Lake  and  Lake  Superior  Ship-Canal  Company,  at  the 
time  of  its  bankruptcy  andjbefoie  the  completion  of  the  canal,  owed  on  account  of 
mortgage  bonds  issued  to  obtain  money  for  the  construction  of  the  work,  $3,300,000 
(exclusive  of  interest).  In  addition  to  this  there  wiis  indebtedness  on  account  of 
promissory  notes  to  a  large  but  unknown  amount.  In  addition  to  this  the  receiver 
issiied  and  sold  certlticates  to  the  amount  of  S^*^5,300,  secured  by  a  first  lien  on  all 
the  property  of  the  company,  the  proceeds  being  expended  in  finishing  the  canal. 

I  have  therefore  to  request  information  on  the  following  points,  viz: 

What  disposition  was  made  of  the  $3,300,00()  bonded  indebtedness  f 

What  was  the  aggregate  amount  of  the  promissory^  notes  referred  to,  and  what  dis- 
position has  been  made  of  them  f 

What  disposition  has  been  made  of  the  $625,306  in  certificat.es  f 

Is  thi>re  any  other  indebtedness  in  existence,  constituting  a  lien  upon  the  property 
of  this  company  or  its  successor,  the  Lake  Superior  Ship-Canal,  Railway,  and  Iron 
Company,  and  if  so,  what  is  the  aggregate  amount  f 

Is  there  any  floating  debt  against  said  company,  and  if  so,  what  is  the  aggregate 
amount? 

It  does  not  appear  whether  there  is  or  ever  was  any  bonded  debt  or  mortgage  on 
the  Portage  Lake  and  River  Improvement  Company's  property,  and  in  onler  to  fully 
cover  this  point  I  have  further  to  request  replies  to  the  following  inquiries  in  regard 
thereto,  viz : 

Has  there  ever  been  or  is  there  now  any  bonded  debt  or  mortgage  lien  on  the  property 
of  the  Portage  Lake  and  River  Improvement  Company,  and  if  so,  to  what  amount, 
and  what  disposition  has  been  made  of  it  f    What  is  its  present  status  in  this  regard  f 

Is  there  any  fioatiKig  debt  or  other  lien  against  the  property  of  said  company,  and 
i  f  so,  to  what  amount  in  the  aggregate  f 
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My  object  in  inakiog  these  iuqniriea  is  to  ascertain,  if  practicable,  jast  what  th» 
property  would  cost  the  United  States  in  case  a  purchase  should  be  made,  and,  at 
time  now  presses,  I  will  be  obliged  to  you  for  as  early  a  reply  as  practicable. 

Will  you  also  be  so  good  as  to  give  me  the  date  when  the  Portage  Lake  and  Ijak« 
Superior  Ship-Canal  Company  became  merged  in  the  Lake  Superior  Ship-Canal,  Rail- 
way, and  Iron  Company  f 

I  may  be  in  error  in  asking  you  to  reply  to  any  inquiries  in  regard  to  the  Lake  Su- 
perior Ship-Canal,  Railway,  and  Iron  Company.     If  so,  I  trust  you  will  pardon  me, 
and  give  that  portion  of  my  letter  such  a  direction  as  will  procure  the  information. 
Very  respectfully, 

O.  M.  PoE, 
lAeut.  Col.  of  Engineers, 
Bvt,  BHg.  Gen,,  U.  8.  A, 
B.  W.  Thurlow,  Esq., 

Secretary  Portage  Ldke  and  River  Improvement  Company, 


LETTER  OF  B.   W.   THURLOW,   SECRETARY  PORTAGE  LAKE  AND  RIVER  IMPROVEMENT 

COMPANY. 

Portage  Lake  and  River  Improvement  Company, 

Lavellf  Maae.f  December  1,  1884. 

Sir  :  Referring  to  yours  of  the  27th  instant,  I  have  to  say  that  the  offer  to  you  is  of 
a  perfect  title  to  both  canals,  free  of  all  incumbrances,  and  involving  no  other  pay- 
ments for  bonds  or  otherwise  whatsoever,  for  the  gross  sum  of  $350,000. 

And  further,  answering  your  inquiries,  I  have  to  say — 

(1)  That  the  entire  property  of  the  Portage  Lake  and  Lake  Superior  Ship-Canal 
Company  was  sold  at  public  auction,  under  a  decree  of  the  circuit  court  of  the  United 
States,  confirmed  by  the  Supreme  Court  of  the  United  States,  under  proceedings  for 
the  foreclosure  of  liens,  that  is,  the  mortgage  and  receiver*s  certificates,  for  $330,000 
($3,300,000?)  bonded  indebtedness,  and  the  $625,300  receiver's  certificates  mentioned 
by  you,  and  was  purchased  at  such  sale  by  the  present  corporation  ;  that  is,  the  Lake 
Superior  Ship-Canal,  Railway,  and  Iron  Company,  free  from  incumbrauces.  Thestt 
proceedings  discharged  the  property  from  all  liens  or  claims  on  account  of  the  indebt- 
edness of  the  previous  company. 

(2)  There  is  not  and  never  was  any  bonded  debt  or  mortgage  on  the  Portage  Lake 
and  River  Improvement  Company's  property.  ^ 

(3)  The  sale  of  the  property  of  the  old  Portage  Lake  and  Lake  Superior  Ship- Canal 
Company,  under  decree  of  the  United  States  court*,  was  made  by  a  deed  dated  the 
14th  of  May,  1877,  to  A.  P.  Man  and  Nathaniel  Wilson,  who  acted  as  trustees  for  the 
creditors.  They  and  their  associates  were  organized  as  a  corporation  by  force  of 
laws  of  Michigan,  under  the  name  of  Lake  Superior  Ship-Canal,  Railway,  and  Iron 
Company,  and  the  property  was  conveyed  to  the  latter  company,  the  present  owners, 
by  Man  and  Wilson,  trustees,  by  a  deed  dated  May  15,  1877. 

I  believe  the  foregoing  answers  all  your  inquiries ;  but  for  greater  certainty  I  re- 
peat that  the  property  would  cost  the  United  States,  under  proposition  I  have  hereto- 
fore communicated,  just  $350,000,  and  no  more. 
Most  respectfully, 

S.  W.  Thurlow, 
Secretary  Port€ige  Lake  and  Biver  Improvement  Company. 
General  O.  M.  POE,  U.  S.  A. 


LL  i6. 


PRELIMINARY   EXAMINATION  OF  MACKINAC  HARBOR,  MICHIGAN,  WITH 

the  view  to  its  improvement. 

United  States  Engineer  Office, 

Detroit,  Mich,,  November  13,  1884. 

Sir:  By  letter  of  the  3l8t  July,  1884,  from  the  Office  of  the  Chief  of 
Engineers,  I  am  directed  to  submit  a  report  upon  the  results  of  a  pre- 
liminary examination  of  ^^  Mackinac  Harbor;  and  report  whether  Macki- 
nac Harbor  or  Mackinac  Island  Harbor  should  be  improved,"  and,  as 
required  by  the  river  and  harbor  act  of  July  5, 1884,  alsa  report  whether 
the  harbor  is  worthy  of  improvement  by  the  General  Gk>vemment. 
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The  preliminary  examinatioii  was  intrusted  to  Assistant  Engineer 
O.  B.  Wheeler,  a  copy  of  whose  report  is  hereto  attached. 

I  concur  in  Mr.  Wheeler's  conclusion  that  if  a  harbor  is  to  be  con- 
structed, it  should  be  located  at  Mackinac  Harbor  or  vicinity,  rather 
than  at  Mackinac  Island  Harbor,  and  my  preference  would  be  for  the 
bay  just  west  of  Old  Mackinac  Point. 

That  a  harbor  of  refuge  in  this  locality  would  be  a  great  convenience 
there  can  be  no  doubt,  but  to  be  efficient  nearly  or  quite  2  miles  of 
breakwater  would  be  necessary,  the  cost  of  which  would  not  be  much, 
if  any,  less  than  $1,500,000. 

The  effect  of  this  would  be  to  afford  shipping  a  safe  harbor  without 
going  out  of  the  way  from  4  to  7  miles,  and  notwithstanding  the  con- 
venience of  such  a  harbor,  I  cannot  bring  myself  to  the  conclusion  that 
the  object  is  sufficient  to  justify  the  expenditure  of  so  large  a  sum.  It 
must  be  borne  in  mind  that  it  would  be  under  somewhat  extraordinary 
conditions  that  the  harbor  would  be  used. 

Ordinarj  storms  do  not  greatly  endanger  shipx>ing  in  the  Straits  of 
Mackinac. 

Appreciating  full^'  the  great  magnitude  of  the  commerce  through  tho 
Straits  of  Mackinac,  I  come  with  great  reluctance  to  the  conclusion 
that  such  a  harbor  is  not  worthy  of  improvement  by  the  General  Gov- 
ernment. 

But  the  provision  of  the  act  of  July  5,  1884,  does  not  necessarily  in- 
volve a  harbor  of  refuge.  A  harbor  for  local  purposes  is  quite  as 
strongl}''  implied.  As  before  remarked,  the  preferable  location  would 
be  in  the  near  vicinity  of  the  railroad  piers  at  Mackinac  Harbor  (Mack- 
inac City).  But  this  locality  is  naturally  protected  only  from  the  north, 
west,  and  south.  To  protect  it  from  winds  coming  from  northeast^ 
east,  and  southeast,  artificial  protection  would  have  to  be  supplied. 

To  do  this  efficiently  would  involve  the  construction  of  nearly  as 
great  a  length  of  breakwater  as  in  the  case  of  a  harbor  of  refuge,  the 
cost  would  be  very  great,  and  it  is  my  opinion  that  the  inconvenience 
to  local  interests  is  not  sufficiently  great  at  present  to  justify  the  eitpen- 
ditnre,  and  that  for  that  reason  the  harbor  is  not  worthy  of  improve- 
ment by  the  General  Government. 

For  the  reason  that  the  data  now  at  hand  is  sufficient  for  the  purpose 
of  making  general  plans  and  estimates,  no  estimate  for  further  surveys 
is  submitted. 

Respectfully  submitted. 

O.  M.  PoE, 
lAeut,  CoL  of  JSngineerSt 
Bvt,  Brig.  Oen.y  U,  8,  A. 


report  of  mr.  o.  b.  wheeler,  assistant  enoixeer. 

United  States  Engineer  Office, 

Detroit,  Mich.,  November  iO,  1884. 

Gsnbral:  In  accordance  with  yonr  instractions,  I  have  to  report  the  foUowing 
reenlts  of  a  preliminary  examination  to  determine,  in  my  own  opinion,  '';i^he(her 
Ifackinao  Harbor  or  Mackinac  Island  Harbor  should  be  improved,''  and  whether  the 
necessities  of  commerce  reqnire  a  harbor  of  refuge  at  that  point  to  such  an  extent  as 
to  render  it  worthy  of  improvement  by  the  General  Government,  and,  if  so,  to  report 
an  estimate  of  the  cost  of  the  necessary  detailed  examination  and  survey  requisite  to 
clearly  present  the  case,  and  to  prepare  plans  and  estimates  of  the  cost  of  carrying 
them  into  effect. 


2182   REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

The  Straits  of  Mackinac  are  3^  miles  wide  at  the  narrowest  point,  with  Mackinac 
Citv  on  the  south  side  and  Saint  Ignace  on  the  north  side. 

The  railroad  docks  at  these  two  places  are  in  bays,  on  the  east  of  points,  and  are  6 
miles  apart.  The  harbor  at  Mackinac  Island  is  7  miles  from  that  at  Mackinac  City, 
and  5  miles  from  that  at  Saint  Ignace.  The  harbor  at  Mackinac  City  is  the  one  styled 
Mackinac  Harbor,  and  on  this  are  the  docks  of  two  railroad  companies,  and  ferries 
cross  from  it  to  the  railroad  docks  at  Saint  Ignace. 

Lake  commerce  to  and  from  Lake  Michigan  passing  throngh  the  straits,  and  the  rail- 
road traffic  by  ferry  across  the  straits  must,  of  necessity,  pass  near  or  throngh  Mack 
inac  Harbor,  bat  do  not  necessarily  pass  near  Mackinac  Island  Harbor.  The  most 
frequented  route  between  Lakes  Huron  and  Michigan  is  by  the  channel  south  of  Bois 
Blauc  Island,  and  that  between  Lakes  Michigan  and  Superior  is  north  of  this  island, 
and  between  it  and  Mackinac  Island.  But  navigation  by  cither  of  these  routes  must 
pass  within  a  mile  or  two  of  Mackiuac  Harbor,  while  that  by  only  one  route  passes 
near  Mackinac  Island  Harbor.  A  local  line  «  i  st-eamers  from  Cleveland  and  Detroit 
touches  at  Mackinac  Island  in  passing  to  Saint  Ignace,  but  does  not  make  the  Mack- 
inac Harbor. 

In  the  Report,  of  the  Chief  of  Engineers,  for  18H0,  page  2056,  by  Major  Harwood, 
Corps  of  Engineers,  it  was  foilnd,  after  making  a  detailed  survey,  that  it  was  imprac- 
ticable to  make  a  small,  snug  harbor  at  Mackinac  Island,  on  account  of  a  deep  hole 
o£f  the  harbor  in  the  direction  of  the  heaviest  seas.  A  study  of  the  Lake  Survey  de- 
tail charts  shows  that  it  would  be  equally  impracticable  to  make  a  commodious  har- 
bor of  refuge,  for  the  reason  of  too  deep  water  in  the  same  direction.  The  anchorage 
here  is  rocky  for  the  most  part,  and  not  good,  while  that  in  East  Bay,  at  Mackinac 
City,  is  sandy  and  £ood. 

The  even  slope  of  bottom  in  East  Bay  would  make  it  practicable  to  place  piers  at 
any  desired  depth,  but  in  order  to  get  a  commodious  harbor  with  entire  protection  from 
southeastern  storms,  the  piers  must  be  from  1^  miles  to  2  miles  in  length.  From  the 
above  facts,  in  my  opinion,  it  is  evident  that  the  improvement  by  the  General  Govern- 
ment should  be  at  Mackinac  Harbor,  rather  than  at  Mackinac  Island  Harbor. 

In  conversation  with  navigators  of  many  years'  experience  upon  lakes  Huron  and 
Michigan,  I  find  the  feeling  is  uniformly  one  that  when  they  are  in  the  vicinity  of 
the  Straits  of  Mackinac  they  are  near  a  natural  harbor  of  refuge.  Fromsoutheasteni 
storms  there  is  shelter  at  McLeod's  Bay  and  in  the  lee  of  Bois  Blanc  Island  or  of  Mc- 
Gnlpiu's  Point,  or  of  Mackinac  Island. 

From  southwestern  or  western  or  northwestern  storms  there  is  lee  at  Saint  Helens 
Island,  and  a  good  harbor  fit  East  Bay,  Mackiuac  City. 

Of  the  three  ports  in  the  straits  it  is  probable  that  Saint  Ignace  will  be  of  the 
greatest  commercial  importance  locally,  for  it  is  the  termiuus  of  two  local  lines  of 
steamers  and  the  railroad  traffic  is  through  it,  and  it  is  also  likely  to  receive  the  ad- 
vantages that  a  city  situated  on  the  western  side  of  a  river  receives  iu  our  country. 
All  three  of  these  ports  may  at  some  future  day  be  of  sufficient  local  importance  to 
require  the  assistance  of  the  General  Government  in  protecting  their  dockage  from 
severe  southeastern  storms.  The  seas  from  such  a  storm,  coming  from  the  two  sides  of 
Mackinac  Island  and  meeting  at  Saint  Ignace,  are  said  to  cause  great  inconveuieuoe. 

If  a  harbor  of  refuge  is  to  be  built  iu  the  straits,  the  natural  advantages  of  the  bay 
to  the  north  of  Mackinac  City  must  be  considered.  In  a  northwesterly  dii*ection  from 
a  point  on  shore,  at  the  terminus  of  the  county  line  between  Emmet  and  Cheboygan 
counties,  is  found  a  shoal  extending  3,500  feet  from  shore,  and  from  a  point  I J  miles 
westward  alongshore  is  found  a  shoal  extending  a  greater  distance  to  the  northeast. 
Upon  these  shoals  converging  piers  could  bo  built,  leaving  an  opening  of  2,000  feet 
width  at  their  extremities.  Tnisopeniug  would  be  opposite  the  mainland  of  the  north- 
ern peninsula,  and  heavy  seas  would  not  be  directed  towards  it.  The  anchorage  hero 
is  probably  not  as  good  as  in  East  Bay,  the  bottom  being  hard  gravel. 

In  conclusion,  I  find,  in  my  opinion,  that  the  improvement  of  a  harbor  of  refuge  in 
the  Straits  of  Mackiuac  should  be  at  Mackinac  Harbor  rather  than  at  Mackiuac 
Island  Harbor,  but  that  the  necessities  of  commerce  do  not  demand  such  a  harbor  at 
either  place,  and  that  the  work  is  not  worthy  of  improvement  by  the  General  Got- 
ernmeut. 

Very  respectfully,  your  obedient  servant,  0.  B.  Wiieklkr, 

AssiHtant  Engineer. 

Lieut.  Col.  O.  M.  POE, 

Cotpe  Engineers,  U,  S,  A,  . 
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L  L  17. 

PRELIMINARY  EXAMINATION    OF   PINE    RIVER,   SAINT   CLAIR  COUNTY, 

MICHIGAN. 

United  States  Engineer  Office, 

Detroit^  Mich.j  November  13,  1884. 

Sir  :  1  have  the  honor  to  submit  the  following  reports  upon  the  results 
of  a  preliminary  examination  of  Pine  River,  Saint  Clair  County,  Michi- 
gan, provided  for  in  the  river  and  harbor  act  of  July  5,  1884,  and  to  ex- 
press an  opinion  as  therein  required. 

Pine  River  is  a  small  stream  lying  throughout  its  whole  course  within 
the  limits  of  Saint  Clair  County.  Its  length,  in  a  straight  line  from  its 
source  to  its  mouth,  at  the  town  of  Saint  Clair,  is  about  25  miles,  but, 
owing  to  its  tortuous  course,  its  real  length  is  considerably  more,  and  in 
its  lower  portion  it  has  a  greater  depth  of  water  than  is  usual  in  streams 
of  its  class. 

In  Juue,  1873,  a  good  survey  was  made  of  it  from  its  mouth  to  its 
point,  about  5J  miles  up-stream.  The  map  of  this  survey  is  now  in  this 
office,  and  is  amply  sufficient  for  the  purpose  of  making  plans  and  esti- 
mates for  any  improvement  yet  proposed. 

In  1875-'76  Pine  River  was  improved,  by  dredging,  from  its  junction 
with  the  Saint  Clair  to  a  point  about  4,000  feet  up-stream.  The  chan- 
nel then  made  was  100  feet  wide  and  12  feet  deep,  and,  owing  to  the 
staple  character  of  the  material,  remains  as  good  now  as  when  made. 
It  has  been  and  continues  to  be  of  great  service  to  local  interests. 
Upon  inquiry  of  persons  interested  in  the  locality,  at  whose  instance  the 
provision  for  an  examination  and  survey  was  inserted  in  the  act,  it  was 
ascertained  that  the  object  was  to  procure  the  further  improvement  of 
the  river  for  a  distance  of  about  2,500  feet,  in  order  to  obtain  a  depth 
of  12  feet  in  the  channel  to  tlie  possible  site  of  three  salt  manufactories, 
and  also  to  a  brick-yard  in  which  two  millions  of  brick  were  manufact- 
ured touring  the  season.  I  could  learn  of  no  other  interests  to  be  sub- 
served, and  the  question  at  once  arises  whether  these  are  sufficient  to 
warrant  me  in  expressing  an  opinion  that  the  river  is  worthy  of  im- 
provement by  tbe  General  Government.  The  way  to  determine  this  is 
to  compare  the  probable  cost  of  such  improvement  with  the  interests  to 
be  benefited.  The  accompanying  report,  by  Assistant  Engine'fer  O.  B. 
Wheeler,  shows  that  to  extend  the  iini)rovement  as  described  would 
require  the  removal  of  about  28,000  cubic  yards  of  material,  and  my 
estimate  of  the  cost  of  doing  it  is  as  follows,  viz : 

Dredging  *^8,000  cubic  yards,  at  25  ceiitBpcr  cubic  yard $7,000 

Add  10  per  cent,  for  contingencies 700 

Total 7,700 

The  immediate  benefit  arising  from  the  expenditure  of  this  sum  would 
be  to  save  the  cost  of  lightering  the  product  of  the  brick-yard  referred 
to.  Tbis  does  not  seem  to  me  to  be  a  sufficient  object  to  justify  me  in 
expressing  the*  opinion  that  the  river  is  worthy  of  improvement  by  the 
General  Government.  Mr.  Wheeler,  from  the  same  data,  has  reached 
a  diiferent  conclusion.  I  may  remark  that  his  opinions  are  entitled  to 
great  weight,  and  I  regret  that  I  feel  compelled  to  differ  from  him. 

Should  the  manufacturing  interests  above  the  present  improved  chan- 
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Del  increase  to  a  sufficient  extent  in  the  future  to  justify  it,  I  will  gladly 
modify  my  opinion. 

For  the  reason  given  above  (sufficient  data  already  at  hand),  I  do  not 
recommend  any  further  survey  or  examination,  and  therefore  do  not 
submit  any  estimate  of  the  cost. 
Respectfully  submitted. 

O.  M.  PoE, 
Lieut.  CoL  of  Engineers^ 
Bvt  Brig,  Oen.^  U,  8.  A. 
The  Chief  of  Engineers,  U.  S.  A. 


rrport  ov  mr.  o.  b.  whreler,  assistant  enoiyeer. 

United  States  Engineer  Office, 

Detroit,  Mich.,  October  21,  1884. 

Gbnbral  :  I  have  the  honor  to  report  the  following  resalts  of  a  preliminary  exam- 
ination to  determine  whether,  in  my  opinion,  the  necessities  of  commerce  require  the 
improvement,  by  the  General  Government,  of  Pine  River,  Saint  Clair  County,  Mich- 
igan. 

In  Jane,  1873,  a  complete  survey  of  this  river  from  and  inclnding  the  bar  at  its 
mouth  to  Cox's  Bridge,  a  distance  of  5^  miles  by  river  channel,  was  made  under  the 
direction  of  General  Weitzel,  Corps  of  Engineers.  The  chart  from  this  survey  is  re- 
liable for  the  present  time,  for  the  changes  have  been  very  slight  since  that  date. 

On  the  6th  instant,  according  to  your  instructions,  I  made  a  hasty  examination  of 
the  river  from  its  month  to  the  Town-line  Bridge,  a  distance  of  4  miles. 

The  letter  of  Col.  Henry  Whiting  to  you,  bearing  date  October  3,  1884,  ^ives  defi- 
nitely the  interests  involved  and  the  improvement  desired.  The  bed  of  this  sluggish 
■tream  is  in  blue  clay,  and  the  banks  are  capped  with  a  stratum  of  good  tile  clay  and 
■odded  down  to  the  wat-er's  edge.  The  surveyed  channel  of  5^  miles  lies  wholly 
within  1.7  miles  from  the  river's  month,  so  the  river  is  very  tortuons,  and  deep  holes 
at  the  bends,  with  shoaling  bars  below  the  bends,  are  found. 

The  river  carries,  however,  a  channel  in  the  upper  parts  of  the  surveyed  portion,  of 
75  feet  in  width  by  5  to  6  feet  in  depth  over  the  shallowest  places,  and  in  that  portion 
where  improvement  is  desired  the  channel  is  about  100  feet  by  8  to  9  feet  in  the  shal- 
lowest place. 

In  1876-76  the  bar,  and  the  river  to  a  distance  of  4,000  feet,  was  dredged  100  feet  wide 
to  a  depth  of  12  feet,  under  an  appropriation  of  |5,000.  (See  Reports  of  the  Chief  of 
Engineers,  U.S.  A.,  for  1875,  Vol.  II,  Part  1,  page  280,  and  for  1876,  Vol.11,  Part  II, 
page  541.)  The  present  contemplated  improvement  is  to  continue  this  width  and 
depth  of  channel  a  distance  of  2,000  feet  to  a  point  Just  above  the  first  severe  bend. 
The  amount  of  earth  and  driftwood  to  be  removed  would  be  about  3  feet  by  100  feet 
by  2,500  feet,  or  about  28,000  cubic  yards. 

The  work  when  done  would  be  of  a  permanent  character  on  account  of  the  stability 
of  the  channel  and  river  banks. 

Driftwood  would  occasionally  find  a  lodgment  and  have  to  be  removed.  Yessels 
loaded  to  12i  feet  of  water  have  this  season  gone  out  safely  fW)m  tbe  brick-yard  one- 
half  mile  from  the  river's  mouth.  The  harbor  is  used  as  an  ice-harbor  to  some  extent. 
I  find,  in  my  opinion,  that  the  work  is  worthy  of  improvement  by  the  General  Gov- 
ernment. No  further  survey  would  be  necessary  upon  whioh  to  base  specifications 
for  the  work. 

Very  respectfully,  your  obedient  servant, 

O.  B.  Whbblbr, 
ABsiatant  Engineer. 

Lieut.  Col.  O.  M.  Poe, 

Corps  of  Engineeri,  U,  S.  A, 
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LL  l8. 

preliminary  examination  with  a  view  to  making  a  harbor  of 

refuge  at  cross  village.  michigan. 

United  States  Engineer  Office, 

Detroit  J  Mich,y  November  13,  1884. 

Sir:  I  have  the  honor  to  transmjit  herewith  a  copy^  of  a  report  by 
Assistant  Engineer  O.  B.  Wheeler,  dated  October  16,  1884,  upon  the 
results  of  a  preliminary  examination  to  determine  whether  the  necessi- . 
ties  of  commerce  require  the  construction  of  a  "  breakwater  at  or  near 
Gross  Village,  in  Michigan,  •  •  •  with  a  view  to  making  a  harbor 
of  refuge  at"  that  point,  to  such  an  extent  as  to  render  it  worthy  of 
improvement  by  the  General  Government. 

In  transmitting  Mr.  Wheeler's  report  I  have  to  say  that  it  has  been 
in  my  hands  for  some  time,  that  I  have  carefully  considered  all  the 
points  covered  by  him,  and  that  I  have  arrived  at  the  same  conclusions. 
To  restate  them  would  be  merely  to  repeat  his  report,  and  this  would 
seem  unnecessary.  It  appearing  that  a  work  of  such  magnitude  aa 
this,  would  not  at  this  time,  nor  in  the  near  future,  subserve  any  pur- 
pose at  all  commensurate  with  its  cost,  I  have  reluctantly  to  report  that 
in  my  opinion  it  is  not  worthy  of  improvement  by  the  General  Govern- 
ment, and  I  therefore  do  not  submit  any  estimate  of  the  cost  of  further 
surveys. 

Indeed  the  data  at  hand  will  serve  all  purposes  of  preparing  plana 
and  estimate  for  the  work,  should  they  be  called  for. 

Eespectfully  submitted. 

O.  M.  PoE, 
Lieut.  Col.  of  JSfigineers, 
Bvt.  Brig.  Oen.^  U.  8.  A. 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  o.  b.  wheeler,  assistant  engineer. 

•  United  States  Engineer  Office, 

Detroit,  Mich.,  October  16,  1884. 

General:  In  accordance  with  yonr  iDstrnctions,  I  have  to  report  the  following  re- 
•alts  of  a  preliminary  examination  to  determine  whether,  in  my  opinion,  the  necessi- 
ties of  commerce  require  the  construction  of  **  a  breakwater  at  or  near  Cross  Village, 
in  Michigan,  ^  »  •  with  a  view  to  making  a  harbor  of  refuge  at "  that  point,  to 
such  an  extent  as  to  render  it  worthy  of  improvement  by  the  General  Government, 
and,  if  so,  to  submit  estimates  of  the  cost  of  making  a  further  and  more  complete  sur- 
vey of  the  locality. 

It  was  considered  that  sufficient  data  were  at  hand  for  this  examination  without 
personally  visiting  the  locality.  There  are  available  the  published  charts  and  tracings 
from  the  detail  manuscript  of  the  United  States  Lake  Survey,  and  a  tracing  from  a 
detail  maunscript  chart  resnlting  from  a  survey  at  Cross  Village,  made  under  the  dl- 
reotion  of  Captain  Lockwood,  Corps  of  Engineers,  in  September,  1883,  when  the  mak- 
ing of  a  harbor  only  was  contemplated.  There  is  also  the  opportunity  of  consulting- 
navigators  who  frequent  the  locality  in  regard  to  the  desirability  or  use  that  would 
be  made  of  such  a  harbor  of  refnge. 

The  published  charts  show  a  channel  between  Beaver  Island,  on  the  west,  and  the 
mainland  of  Michigan,  on  the  east,  of  18  miles  in  the  narrowest  part,  and  of  2(5  miles  in 
the  widest  part,  mid-channel  being  from  only  9  to  13  miles  from  either  shore.  The 
contemplated  improvement  would  be  about  abreast  the  center  of  Beaver  Island,  on 
the  opposite  side  of  the  channel.  The  sailing  directions  of  the  charts,  founded  on  the 
requirements  of  navigation,  show  that  the  principal  lines  of  navigation  are  entirely 
to  the  westward  of  Skillagallee  light-house,  which  light-house  is  on  an  island  7  milea 
west-northwest  from  Cross  Village. 
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For  a  most  exposed  locality,  say  from  10  to  15  miles  from  the  soath  end  of  Beaver 
Island,  and  in  any  direction  from  sontbeast  to  south  from  the  sonth  end  of  the  island, 
the  excellent  harbors  of  Northport  Bay  and  Little  Traverse  Bay  are  accessible  at  a 
shorter  distance  than  wonld  be  a  harbor  at  Cross  Village,  and  for  any  point  in  the 
line  of  navigation  east  of  Beaver  Island,  the  land-locked  Beaver  Harbor,  at  tbe  nortii 
end  of  Beaver  Island,  is  a  harbor  of  refuge  at  almost  the  same  distance  that  a  harbor 
at  Cross  Village  would  be. 

From  the  masters  of  sailing  vessels  and  steamers,  I  learn  that  a  harbor  of  refnge  at 
Cross  Village  would  seldom  be  resorted  to  by  vessels  on  the  principal  lines  of  navi- 
gation. The  masters  of  sailing  vessels  wonld  prefer  the  lee  of  the  islands  or  main- 
land for  shelt-er,  where  there  wonld  be  less  hindrance  in  getting  away  again  than  in 
a  close  harbor  of  refuge.  There  is  good  anchorage  ground  on  either  coast,  and  the 
deep  bay  on  the  east  Hide  of  Beaver  Inland  is  considered  a  safe  harbor  for  all  westerly 
winds.  The  masters  of  steamers  would  as  eoon  resort  to  the  at  present  sufficiently  com- 
modious Beaver  Harbor  or  to  the  Northport  Bay  Harbor.  It  would  seem,  then,  that 
a  harbor  of  refuge  at  or  near  Cross  Village  would  be  of  only  local  importance.  There 
is. but  one  local  line  of  steamers  and  but  one  steamer,  the  City  of  Grand  Rapids,  on 
that  line.  There  are  also  a  few  sailing  vessels,  of  local  importance  only,  carrying 
lumber,  wood,  fish,  Slc.  Abont  the  lakes  there  are  many  more  exposed  stretches  of 
coast,  where  the  water  traffic  is  greater  and  the  desirability  of  a  harbor  of  refnge 
more  manifest. 

If  a  further  survey  is  to  be  made,  it  should  be,  in  my  opinion,  at  a  point  3^  miles 
northeasterly  from  Cross  Village,  where  a  shoal  extends  a  half  mile  from  shore,  with 
only  6  feet  of  water  at  2,000  feet  from  shore ;  and  in  a  bay  immediately  to  the  east- 
ward of  this  rocky,  shoaly  point,  the  18-foot  curve  is  within  1,000  feet  fropi  shore. 
At  Cross  Village  the  lt5-foot  curve  is  also  abont  1,000  feet  from  shore,  but  the  protect- 
ing shoal  to  the  westward  has  from  12  to  18  feet  of  water  within  the  limits  of  from 
1,000  to  3,000  feet  from  shore. 

When  the  requirements  of  commerce  demand  it,  the  capacity  of  Beaver  Harbor  can 
be  greatly  increased  by  6utting  through  the  bar  (or  ledge)  which  separates  the  second, 
interior,  harbor  from  the  main  harbor. 

In  conclusion,  I  find  that,  in  my  opinion,  the  work  of  constructing  ^'a  breakwater 
at  or  near  Cross  Village,  in  Michigan     *     »     »     with  a  view  of  mtiking  a  harbor  of 
refuge  at  Cross  Village,"  is  not  worthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

O.  B.  Wheeler, 

jMiatant  Engineer, 

Lieut,  dol.  O.  M.  POE, 

Corps  of  EngineerSy  U,  S.  A. 


L  L  19. 

report  respecting  use  of  old  locks  at  the  saint  mary's  falls 

canal  as  a  dry-dock. 

United  States  Engineer  Office, 

Detroit^  Mich.^  November  13,  1884. 

Sir  :  Tbe  river  aiul  harbor  act  of  July  5, 1884,  contains  the  following 
provision,  viz: 

The  State  of  Michigan  having  tendered  to  the  United  States  the  balance  of  tolls 
received  by  the  State  before  the  surrender  of  the  Saint  Mary's  Falls  Ship-Canal  to 
aid  in  constructing  a  dry-dock  at  tlie  canal,  such  balance  being  about  $60,000,  tb« 
Secretary  of  War  has  directed  to  canse  plans,  estimates,  and  specifications  for  such 
dry-dock  above  the  locks,  and  also  to  report  whether  the  old  locks  can  be  used  for  a 
dry-dock,  and  the  cost  of  fitting  the  same  for  the  purpose. 

And,  by  letter  from  the  ofllce  of  the  Chief  of  Eug:inecr8,  dated  July 
31,  1884,  I  was  instructed  to  submit,  as  soon  as  practicable,  an  estimate 
of  the  probable  amount  of  funds  required  for  such  an  examination  as 
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might  be  necessary  to  enable  me  to  report  whether  the  work  is  worthy 
of  improvement  by  the  General  Government. 

With  my  annual  report  for  the  fiscal  year  ending  Jane  30, 1884, 1  had 
the  honor  to  report  upon  this  very  question,  and  expressed  the  opinion 
that  under  the  provisions  of  the  transfer  of  the  canal  to  the  United 
States  and  its  acceptance  by  them,  the  General  Government  was  bound 
to  establish  a  dry-dock  at  Saint  Mary's  Falls  Canal,  and  also  intimated, 
Hs  strongly  as  I  felt  warranted  under  the  circumstances,  that  the  con- 
struction of  a  dry-dock  at  that  place  could  not  be  otherwise  than  detri- 
mental to  the  interests  of  the  canal,  as  well  as  cause  the  Government 
to  enter  into  competition  in  a  business  which  fairly  belongs  to  private 
enterprise. 

Considering  the  question  at  that  time  no  longer  open  to  discussion, 
I  proceeded  to  give  estimates  for  a  dr^^-dock  at  three  separate  sites,  viz: 

For  a  dry-dock  north  of  the  canal ;  for  a  dry-dock  on  the  south  side 
of  the  canal,  near  the  new  lock ;  for  a  dry-dock  near  the  east  end  of  the 
area  transferred  from  the  Fort  Brady  military  reservation  to  the  canal 
reservation.  And  because  I  was  of  opinion  that  under  no  circum- 
stances should  the  old  locks  be  permanently  adapted  to  the  purposes  of 
a  dry  dock,  I  gave  no  estimate  of  the  cost  of  doing  so.  I  also  stated 
my  objections  to  locating  a  dry  dock  on  either  side  of  the  canal  in  the 
vicinity  of  the  locks. 

Since  the  preparation  of  that  report,  I  h^ve  thought  much  upon  the 
subject,  and  with  the  experience  of  this  season  all  the  objections  stated 
in  my  annual  report  are  greatly  strengthened.  The  commerce  through 
the  canal  has  increased  so  rapidly  within  the  last  few  years  that  before 
the  1st  of  July  last  it  became  evident  that  it  is  only  a  question  of  a  very 
short  time  when  the  present  facilities  will  be  found  insufficient  for  the 
wants  of  commerce.  Consequently  I  prepared  a  report  recommending 
the  reconstruction  of  the  old  locks,  and  submitted  an  estimate  of  the 
cost  of  doing  so.  I  stated  that  at  the  rate  of  increase  which  had  pre- 
vailed for  some  years  past  the  limit  of  the  capacity  of  the  locks  would 
be  reached  in  eight  or  nine  years,  and  that  the  work  of  reconstruction 
could  not  be  undertaken  too  soon,  nor  be  prosecuted  too  vigorously, 
because  with  every  possible  effort  the  reconstructed  lock  would  be  re- 
quired before  it  could  be  com[)leted,  even  if  the  past  rate  of  increase  in 
the  commerce  were  not  exceeded. 

But  with  all  my  exi)erience  1  was  not  prepared  for  such  an  increase  in 
this  rate  as  has  actually  occurred  this  season,  and  if  it  be  maintained 
(and  I  see  no  reason  why  it  should  not  be  exceeded  next  season),  the 
limit  of  time  within  which  the  lull  capacity  of  the  lockage  system  will 
be  reached  must  be  reduced  from  eight  or  nine  years  to  five  or  six. 

Such  a  statement  is  sufficiently  startling;  and  when  coupled  with  the 
remark  that  were  all  the  funds  covered  by  my  estimate  immediately 
available  it  would  hardly  be  possible  to  complete  the  work  of  recon- 
struction and  enlargement  in  time,  the  objection  to  any  modification  of 
the  old  locks  to  adapt  them  to  dry-dock  purposes  becomes  overwhelming. 

Nor  can  such  a  work  be  located  above  the  locks  without  being  either 
insufficient  in  itself  or  materially  interfering  with  the  use  of  the  locks 
and  canal. 

The  location  to  which  there  are  the  fewest  objections,  is  that  entirely 
below  the  canal — that  is,  the  last  one  of  those  designated  above.  But 
that  site  is  not  covered  by  the  act  of  July  5,  1884,  and  1  therefore  limit 
myself  simply  to  mentioning  it. 

My  conclusions  in  the  matter  referred  to  me  is,  that  no  dry-dock 
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should  be  bailt  above  the  locks  in  connection  with  the  canal,  nor  should 
the  old  locks  be  used  for  such  purpose ;  and  holding  such  views  I  must 
report  that  the  work  is  not  worthy  of  improvement  by  the  General 
Government. 

Plans  and  estimates  for  a  dry-dock  above  the  locks,  and  for  modify- 
ing the  old  locks  to  adapt  them  to  dry-dock  purposes,  are  in  course  of 
preparation  by  the  engineering  force  permanently  employed,  and  will 
involve  no  additional  expenditure,  for  which  reason  no  estimate  is  sub- 
mitted. 
Respectfully  submitted. 

O.  M.  PoB, 
Lieut.  Col.  of  EngineerSy 
Bvt  Brig,  Oen.,  U.  8,  A. 

The  Chief  op  Engineers,  U.  S.  A. 


supplemental  report. 

United  States  Engineer  Office, 

Bettoitj  Mi€h.j  December  3,  1884. 

Sir  :  I  have  the  honor  to  inclose  herewith  a  report  just  received,  in 
regard  to  the  use  made  of  the  old  locks  at  Saint  Mary's  Falls  Canal  for 
dry-dock  purposes,  and  request  that  this  communication  and  its  inclos- 
ure  be  appended  to  my  report  of  November  13,  upon  the  question  of 
converting  these  locks  into  a  dry-dock.  Attention  is  especially  in vited 
to  the  following  facts,  viz : 

(1)  In  the  four  seasons  during  which  the  Government  has  had  charge, 
the  locks  being  available  for  dry-dock  purposes  whenever  desired,  they 
have  been  so  used  an  aggregate  of  only  344^  hours. 

(2)  This  use  of  the  locks  was  divided  as  follows,  viz : 

Bonn. 

Local  oraft,  inclading  dredges 144| 

TradiDg  to  the  Saalt - 30 

Trading  to  Lake  Superior 170 

Total 344i 

That  is  to  say,  the  general  commerce  to  and  from  Lake  Superior  made 
use  of  the  locks  for  dry-dock  purposes  an  aggregate  of  only  170  hours 
in  four  years. 

(3)  The  local  craft  using  the  locks  for  dry-dock  purposes  were  all 
small,  and  could  readily  have  been  accommodated  by  a  structure  of 
much  smaller  dimensions  and  cost  than  the  old  locks. 

It  seems  to  me  that  these  statistics  emphasize  in  the  strongest  degree 
my  opinion  that  no  dry-dock  should  be  built  by  the  Government  for 
use  in  connection  with  the  canal. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  PoB, 
Lieut  Col.  of  Engineerny 
Bvt.  Brig.  Oen.y  U.  S.  A. 

The  Chief  op  Engineers,  U.  S.  A. 
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rspobt  of  mr.  e.  8.  wheeler,  general  superintendent. 

Office  of  Saint  Mary's  Falls  Canal, 
Sault  Sainte  MariCy  Mtch.,  December  2,  1884. 

Colonel  :  I  have  the  honor  to  transinit  herewith  a  report  of  the  dry-docking  of 
TesBels  and  other  craft  in  the  old  locks  of  the  Saint  Mary's  Falls  Canal  since  it  waa 
transferred  to  the  United  States  on  June  9,  1881. 

It  is  shown  by  this  report  that  the  locks  were  ased  for  this  purpose,  as  follows  : 

Hoan. 

In  the  season  of  1881 13 

In  the  season  of  1882 .•- 69 

In  the  season  of  188:i 147 

In  the  season  of  1884 125i 

eiving  a  total  of  344^  hours  in  the  four  seasons  during  which  the  General  GovernmeDt 
has  controlled  the  canal. 

It  would  seem  from  an  examination  of  the  reports  made  by  the  canal  superintend- 
ents, while  it  was  in  the  hands  of  the  State  of  Michigan,  Ihat  no  regular  records  were 
kept  of  vessels  dry-docking  in  the  locks,  thus  rendering  further  data  on  this  subject 
unobtainable. 

Very  respectfully,  your  obedient  servant, 

£.  S.  Wheeler, 
General  Superintendent. 

Lieni.  Col.  O.  M.  Foe, 

Carpi  of  Engineers^  U.  S.  A. 


Statement  of  vetseU  and  other  craft  dry-docked  in  old  locks  of  the  Saint  Mar  if' b  FalU  Cmnml 

einoe  canal  was  transferred  to  United  States,  June  9, 1881. 

SEASON  OF  U8L 
[CanAl  open  Jane  9  to  December  5.] 


Date. 


Ane.  3 
Sept.  10 
Oct.      24 


Name. 


William  Goodnow 

Relief 

Honghton 


Total 


Class. 


Lake  tug 

Wrecking  tug 
RiTer  tag 


Local  or  trading. 


Trading  to  Lake  Superior. 


Local. 


Number 
of  hours 
in  looka. 


1 
S 


18 


SEASON  OF  1882. 


[Canal  open  April  21  to  December  3.] 


Apr.    10 


July 

Aug. 
Sepl 

Oct 


26 

26 

27 

6 

7 

0 

17 

4 

16 

25 

14 


Houghton 

Mystic 

Quebec 

Bertha  Endress. 

Ste.  Marie 

James  Keid 

Montcalm 

Ste.  Marie 

Charles  Biter... 

Ontario   

Ste.  Marie 

Antelope 

H.KTttttle  .... 


Total 


lUver  tug 

do.. 

Passenger  propeller 

Fish  tug 

Passenger  propeller 

River  tug 

Schooner  

Passenger  propeller 

River  tug 

Passenger  propeller 

do 

Ferry  tug 

Freight  propeller . . . 


Local 

..do 

Canadian 

Local 

do 

Trading  to  Saalt 

Trading  to  Lake  Superior. 

Local 

..  do 

Canadian 

Local 

..  do 

Trading  to  Lake  Superior. 


15 


W 
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Statement  of  vessels  and  other  craft  dry-docked  in  old  lockSy  Jf-c. — Continued. 

SEASON  OF  1883. 
[Canal  open  May  2  to  December  11.] 


Date. 


Apr. 


May 


Jane 


July 


AUR. 

Sept 
Nov. 


27 

27 

28 

28 

30 

1 

3 

17 

26 

6 

5 

6 

7 

10 
1 
8 
26 
13 
11 
17 
27 


Name. 


Cla^. 


Kiver  tug i do 

do 


Wm.  H.Seymour ;  River  tug Local 

Ste.  Marie !  Passfngor  propeller  . .  > da 

Houghton  and  Sccw 

Dump  Scow 

Dredge  and  Scow 

Dredge .• 

do 

Houghton 

do    ,... 

D.D.Porter 

Houghton 

do 

do 

Bortba  Kiidrcss 

Ste.  MHiie         , . .  .     Pil«»eu^er  propeller 

A  C.  Van  Raalte do 

John  Hickler River  tug 

Curaborland :  Freight  propeller . . . 

Remora ,  PasHenger  propeller 

Ontario ..i do 


River  tug 

do 

Lake  tug 

River  tag Local 

do ^ do 

do j . . .  do 

Fish  tng I  —  do 

—  do 


Nnmber 
of  hoars 
in  locka 


Trading  to  Lake  Superior. 


ChaH.M.Riter I  River  tug Local 


Trading  to  Sault 

Local 

Trading  t.o  Lake  Superior. 

Tra<ling  to  Sault 

Canadian 


Total. 


6 
2 

H 

3 

71 

H 
H 

4 

4 

1 

1 

3 

3 

4 

3 

2 

4 
41 
10 
10 
18 


147 


SEASON  OF  1881. 


[Canal  open  April  23  to  December  10.] 


May 

12 

12 

14 

25 

June 

23 

July 

2 

15 

Aug. 

11 

16 

Sept. 

25 

Oct. 

5 

Nov. 

Total. 


Paciflo Freight  propeller. 

Dre^lee i     - 

Antempe 

S.C.Baldwin 

Wra.  Goodnow 

Ste.  Marie 

Jay  Gould 

Aiitelope 

M  vatic 

Sam  Flint 

Lady  McDonald 

Van  Raalte 


Ferry  tug  

Freight  propeller 

Lake  tug 

PaHfteuuer  propoller  .. 

Freiaht  propeller 

Ferry  tug 

River  tug 

Schooner  

-.  do 

Passenger  propeller  . . 


Trading  to  Lake  Superior. 

Local 

. . .  do 

Trading  to  Lake  Superior. 

do 

LtKUll 

Trading  to  Lake  Superior. 

Local    

...do 

Trading  to  Lake  Superior. 

do 

Trading  to  Sault 


9 

2S4 
3 

41 
6 
1 

23 

.  1 

11 
1 

2 


12S) 


L  L  20. 

PRELIMINARY  EXAMINATION  OF  CLINTON  RIVER,  MICHIGAN. 

United  States  Engineer  Office, 

Detroity  Mich.y  November  13,  1884. 

Sir  :  By  letter  of  instructions  from  the  office  of  the  Chief  of  Engi- 
neers, dated  July  31,  1884,  I  am  directed  to  make  a  preliminary  exami- 
nation of  Clinton  River,  Michigan,  and  to  report,  whether  in  my  opin- 
ion, the  river  is  worthy  of  improvement  by  the  General. Government. 

Clinton  Kiver  is  a  comparatively  small  stream  having  its  source  in  the 
northeastern  part  of  Oakland  County,  and  flowing  in  a  southeasterly 
direction,  empties  into  Lake  Saint  Clair,  its  whole  length  being  possibly 
50  miles. 


I 
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The  railway  bridge  at  Mount  Clemens  may  be  considered  the  bead  of 
navigation,  notwithstanding  the  fact  that  the  bridge  is  provided  with  a 
draw.'  The  distance  from  the  old  light-house  at  the  mouth  of  the  river 
to  this  bridge  is  7^  miles  by  the  course  of  the  stream,  and  a  little  less 
than  5  miles  in  a  straight  line.  The  average  depth  of  water  within 
these  limits  is  about  10  feet,  the  shallowest  spot,  a  short  distance  below 
the  railroad  bridge,  having  5  feet  upon  it,  butthechannelis  narrowand 
crooked. 

A  survey  made  in  1879  revealed  but  three  obstructions  of  any  moment 
between  the  mouth  of  the  river  and  the  railway  bridge,  viz,  a  shoal 
opposite  the  saw-mill  at  the  easterly  outskirts  of  Mount  Clemens,  the 
curves  in  the  river  in  the  vicinity  of  Shoemaker's  farm,  including  the 
"  island"  (a  shoal),  and  the  channel  entrance  at  the  mouth  of  the  river. 

After  the  results  of  this  survey  were  known.  Major  Harwood,  then  in 
charge  of  the  work,  estimated  that  $25,000  would  be  required  to  remove 
the  obstructions  named  and  permanently  improve  the  channel  across 
the  bar  at  the  mouth.  ' 

The  expenditure  of  subsequent  appropriation  resulted  in  structures 
which  Major  Harwood  estimated  as  worth  $5,000  towards  the  comple- 
tion of  the  project,  and  in  1882  he  estimated  that  $20,000  would  yet  be 
required.  In  my  annual  report  for  1883  I  referred  to  this  estimate  and 
expressed  the  opinion  that  it  was  entirely  too  low,  and  I  have  as  yet  . 
seen  no  reason  for  modifying  my  oi)inion.  Early  in  the  present  season 
two  small  steamboats  made  daily  trips  between  Detroit  and  Mount 
Clemens,  but  later  the  larger  of  the  two  was  withdrawn,  presumably 
because  the  enterprise  was  not  profitable. 

The  business  of  these  boats  consisted  principally  in  the  trarisporta- 
tion  of  excursionists  between  the  two  places,  doing  so  at  less  price  than 
was  charged  by  the  railroad,  but  taking  longer  time  with  the  advantage 
of  a  journey  by  water. 

In  187G  it  was  reported  that  the  "trade  of  the  river  is  confined  alto- 
gether to  the  carrying  of  cord  wood  to  the  Detroit  market."  (See  Ap- 
pendix A  A  13,  Annual  Report  of  the  Chief  of  Engineers,  1876.) 

In  1879  the  shipments  to  and  from  Mount  Clemens  were  reported  as 
follows,  viz : 

Lumber feet  B.M..  2,623,148 

LogH do....  3,300,000 

Staves do 6,577,950 

Shingles do,...    1,700,000 

Lath    do....       605,500 

Headings do....         18,000 

Stave-boU« cords..  3,500 

Cord-wood do 5,000 

(See  Appendix  G  G  23,  Annual  Report  of  the  Chief  of  Euglueera  for  1880.) 

During  the  fiscal  year  ending  June  30, 1881,  the  number  of  vessels 
entering  and  clearing  at  Clinton  River  was  342,  with  a  tonnage  of 
12,580.  (See  Appendix  1 1  21,  Annual  Report  of  the  Chief  of  Engineers 
for  1881.) 

Of  course  it  must  be  understood  that  the  same  vessels  entered  and 
cleared  many  times. 

During  the  fiscal  year  ending  June  30,  1882,  the  entrances  and  clear- 
ances numbered  447,  with  a  tonnage  of  33,525.  (See  Annual  Report  of 
the  Chief  of  Engineers  for  1882.) 

I  find  myself  quite  unable  to  reconcile  this  166  per  cent,  increase  in 
tonnage  with  an  increase  of  only  30  per  cent,  in  the  number  of  entrances 
and  clearances,  as  it  is  not  at  all  likely'  that  many  vessels  entered  and 
cleared  in  1882  that  were  not  in  the  same  trade  in  1881. 
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But  the  statistics  show  that  there  is  commerce  to  and  from  Clinton 
Biver  worth  considering.  To  how  gre^t  an  extent  this  commerce  can 
be  benefited  by  improving  the  river,  and  at  what  cost,  is  quite  another 
question.  Thus  far  this  season  I  have  heard  no  complaint  of  insuf- 
ficiency of  depth  in  the  channel.  There  is  no  doubt  but  the  navigation 
can  be  materially  improved  with  the  amount  of  the  estimate  included 
in  my  annual  report  for  the  fiscal  year  ending  June  30, 1884,  and  upon 
the  whole,  considering  that  about  $20,000  have  already  been  expended 
here  by  the  General  Government,  I  am  of  opinion  that  the  river  is  worthy 
of  improvement  by  the  General  Government. 

Having,  with  much  misgiving,  reached  this  conclusion,  I  have  to 
submit  the  following  estimate  of  the  cost  of  making  a  survey  and  exam- 
ination u])on  which  to  base  plans  and  estimates  of  cost  of  the  requisite 
improveuient: 

1  assistant  eogineer,  one  month $175  OD 

2  leadsmen,  1  month  each,  60  days,  at  12.50  per  day 150  00 

4  axemen,  i  month  each,  120  days,  at  $2.50  per  day 240  00 

Transportation 50  00 

10  per  cent,  for  contingencies 61  50 

•  — — .^^ 

Total 676  60 

Eespectfullv  submitted. 

O.  M.  PoE, 
Lieut.  Col.  of  Engineersj 
Bvt  Brig.  Oen.^  U.  8.  A. 
The  Chief  of  Engineers,  U.  S.  A.  *     • 


survey  of  mouth  of  clinton  river,  michigan. 

United  States  Engineer  Office, 

Detroit^  Mich.,  January  23,  1885. 

Sir:  In  obedience  to  instructions  conveyed  by  your  letter  of  Novem- 
ber 21,  1884, 1  have  the  honor  to  submit  herewith  the  results  of  an  ex- 
amination and  survey  of  the  mouth  of  Clinton  River,  Michigan,  made 
between  the  5th  and  20th  January,  1885. 

The  appended  report  by  Assistant  Engineer  B.  H.  Muehle,  describes 
the  present  condition  of  the  improvement,  and  includes  a  plan,  with 
estimates  of  cost,  of  a  revetment  on  the  northern  side  of  the  channel,  to 
be  composed  of  piles,  sheathing,  cedar  bark,  and  materials  dredged  from 
the  channel. 

It  will  be  observed  that  this  plan  differs  in  details  from  that  proposed 
l)y  the  Board  of  Engineers,  convened  by  Special  Orders  Ko.  92,  head- 
quarters Corps  of  Engineers,  July  27,  1880,  and  now  constituting  the 
approved  project.  • 

The  principal  differences  are  comprised  in  the  plan  for  protecting  the 
dredged  channel,  and  in  the  cross-section  of  this  channel. 

I  concur  with  Mr.  Muehle  in  regard  to  the  channel  protection,  but  do 
not  think  it  necessary  to  make  the  channel  more  than  8  feet  in  depth 
for  a  width  of  60  feet  at  the  bottom  and  100  at  the  top.  This  is  prac- 
tically so  much  of  Major  Harwood's  project  of  May  22,  1880,  as  relates 
to  the  improvement  at  the  mouth  of  the  river,  and  conforms  to  the 
project  of  the  Board  of  Engineers.  Major  Harwood's  estimate  of  the 
probable  cost  of  his  project  was  $25,000. 

In  my  annual  report  for  the  fiscal  year  ending  June  30, 1883, 1  ex- 
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pressed  the  opinion  that  this  estimate  of  the  ultimate  cost  of  the  work 
was  entirelj'  too  low,  and  I  am  still  of  that  opinion. 

Mr.  Muehle  estimates  the  cost  of  the  plan  proposed  by  him  at  $21,806. 
This  may  suffice  for  the  work  recommended  at  the  mouth  of  the  river, 
but  it  will  be  observed  that  it  does  not  include  any  that  may  be  needed 
above,  to  make  the  full  depth  available  from  there  to  Mount  Clemens, 
and  which  1  estimate  at  $11,120,  or  a  total  of  $32,926. 

Appropriations  made  since  the  date  of  Major  Harwood's  report  of 
May  22,  1880,  have  been  expended,  as  explained  in  the  correspondence 
of  that  officer,  in  temporary  expedients  to  give  immediate  relief  to  the 
navigation. 

The  map  of  the  mouth  of  the  river,  transmitted  herewith,  s'lows,  how- 
ever, that  the  result  has  been  better  than  he  expected,  and  there  is  at 
this  moment  a  navigable  channel  of  7  feet  in  depth  from  Lake  Saint 
Glair  into  the  river.  Of  course  this  is  deteriorating  all  the  time,  but  not 
80  rapidly  as  before  the  mattress  work  was  ])ut  in  place. 

The  present  depth  of  channel  is  not  entirely  due,  however,  to  the 
works  already  constructed,  as  in  the  spring  of  1884  the  people  of  Mount 
Clemens  contributed  to  a  fund  which  was  expended  in  deepening  the 
channel  from  Lake  Saint  Clair  to  that  place.  The  outer  bar  had  but  5^ 
feet  upon  it  at  that  time. 

The  plan  now  proposed  is  not  free  from  objection,  since  the  work  pro- 
jected will  be  subject  to  injury  to  an  unknown  extent,  from  the  effect 
of  floating  ice  and  the  action  of  waves  upon  the  north  side  of  the  earth 
deposited  behind  the  -rcT^tment.  But  it  is  the  best  that  can  be  devised 
at  a  probable  cost  within  reasonable  limits,  and,  in  Qiy  opinion,  should 
be  carried  out. 

Clinton  River  is  situated  in  the  collection  district  of  Detroit,  which  is  the  nearest 
port  of  entry,  hut  the  commercial  statistics  of  which  have,  however,  no  bearing  upon 
the  commerce  of  Clinton  River.  The  latter  is  purely  local,  and  fully  described  in  the 
appended  papers. 

The  nearest  fort  is  Fort  Wayne,  Michigan,  and  the  nearest  light-honse  Saint  Clair 
Flats  beacon. 

Accompanying  this  report  will  be  found  the  following  maps,*  viz : 

1.  A  sketch  of  the  northwestern  part  of  Lake  Saint  Clair,  showing  channel  of 
entrance  at  the  month  of  Clinton  River. 

2.  Map  of  the  month  of  Clinton  River,  Michigan,  from  survey  made  in  January, 
1865. 

3.  Plan  of  the  pile  revetment  proposed  for  the  mouth  of  Clinton  River. 

Very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut.  CoL  of  Engineers^ 
Bvt  Brtg.  Oen.j  U.  S.  A. 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  MR.  B.   H.   MUEHLE,   ASSISTANT  ENOINEBR. 

Mount  Clemens,  Mich.,  January  20,  1885. 

General  :  In  obedience  to  your  instructions  of  the  26th  of  December,  1884,  viz, 
to  make  an  ice  survey  at  the  mouth  of  Clinton  River,  Michigan,  and  to  submit  a  proj- 
ect of  improvement,  I  proceeded  on  the  5th  day  of  January,  1885,  to  Mount  Clemens, 
Mich.,  which  I  found  to  he  the  only  convenient  place>with  suitable  accommodations 
for  mvself  and  party,  5  miles  west  of  the  mouth  of  the  river,  and  with  abundant  facil- 
ities  for  means  of  transportation  of  party.    On  my  first  visit  to  the  mouth  of  Clinton 

•  Omitted. 
138  ENG 
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River  I  discovered  that  although  there  was  plenty  of  ice  in  the  lower  reach  of  the 
river,  and  in  the  bay  to  the  northward  of  the  outer  channel,  ae  well  as  in  Lake  Saint 
Clair  reaching  south,  the  greater  portion  of  the  area  to  be  examined  was  entirely  free 
from  ice,  and  I  was  informed  that  it  seldom  froze  over,  and  then  only  for  a  short 
time,  as,  for  instance,  duiing  the  extremely  cold  weather  in  the  last  month. 

There  being  no  immediate  prospect  of  colder  weather,  I  determined  to  make  the 
survey  part  on  ice  and  part  by  water,  and  provided  myself  with  the. necessary  boats, 
buoys,  ropes,  and  anchors.  The  soundings  taken  were  reduced  and  platted  from  day 
to  day,  and  the  out-door  work  of  the  survey  completed  on  the  19th  day  of  January, 
the  time  occupied  as  compared  with  the  number  of  soundings  being  greatly  in  excess 
of  my  calculations,  but  easily  accounted  for  by  the  extremelv  difficult  as  well  as 
dangerous  nature  of  the  work,  and  the  verv  changeable  weather  prevailing  during 
the  time.  However,  2,734  soundings  were  taken  on  114  cross-sectional  lines,  sufficient 
to  clearly  show  the  present  condition  of  the  channel,  and  as  a  basis  for  calculations 
for  proposed  dredging  operations. 

A  tracing  of  the  survey,  herewith  respectfully  submitt-ed,  shows  the  soundings 
taken,  with  the  3,  6,  8,  9, 10,  and  12  foot  curves  and  plan  of  improvement  illustratiTe 
of  the  project  hereinafter  described. 

The  channel  at  the  mouth  of  Clinton  River,  which  was  dredged  in  August,  Septem- 
ber, and  October,  18U1,  to  a  depth  of  8  feet,  and  redredged  in  September  and  October  of 
1682, 60  feet  wide  and  9  feet  deep,  has  in  many  places  tilled  up  again  in  consequence  of 
the  inadequacy  of  the  channel  protection  constructed  during  those  years,  consisting 
of  a  line  of  brush  mattresses  30  feet  wide  and  1  foot  thick,  which  was  laid  on  a  loose 
bank  of  dredged  material  (principally  sand)  thrown  up  along  the  northerly  boundary 
of  the  dredge  cut,  and  backed  on  the  north  side  by  a  line  of  twenty -three  clusters  A 
piles.  The  mattresses  and  piles  as  well  as  the  pile  crib  at  the  outer  terminus  of  the 
channel  are  substantially  in  the  same  condition  as  reported  by  me  to  Maj.  F.  U. 
Farqnhar,  Corps  of  Engineers,  U.  S.  Army,  under  date  April  27, 1883.  There  is  from  6 
inches  to  2  feet  of  water  over  the  crest  of  the  mattress,  according  to  standard  low 
water,  which  was  the  basis  for  dredging ;  adding  the  usual  stage  of  water,  <•«.,! 
foot  above  zero,  and  in  the  spring  of  the  year  2  to  S^f^et  additional,  it  will  be  seen 
that  the  mattress  in  its  present  condition  and  position  affords  no  protection  whatever 
to  the  channel,  and  that  the  latter  is  filled  up  with  sand  principally  carried  over  and 
around  the  mattress  work  by  the  littoral  current  following  the  shore  of  Anchor  Bay 
from  the  mouth  of  the  Saint  Clair  River  to  this  locality.  In  my  report  to  Maj.  F. 
Harwood,  Corps  of  Engineers,  U.  S.  Army,  in  connection  with  the  resurvey  of  Clin- 
ton River,  dated  May  17,  1880, 1  recommended  a  channel  protection  composed  of  a 
pile  revetment  upon  the  north  side  of  the  outer  channel  to  be  dredged,  the  exca- 
vated material  to  be  thrown  behind  the  pier.  This  plan  was  indorsed  and  submitted 
by  Major  Harwood,  but  by  direction  of  a  Board  of  Engineer  Officers,  constituted  by 
Special  Orders  No.  92,  headquarters  Corps  of  Engineers,  IT.  S.  Army,  the  channu 
was  dredged  60  feet  wide  and  the  sand  thrown  on  the  edge  of  the  cut  in  a  contin- 
uous bank,  the  latter  to  be  sown  with  wild  rice  or  covered  with  a  brush  mattress. 
The  clusters  of  piles  were  provided  as  a  protection  to  the  mattressed  bank  from  ioe, 
and  the  pile  crib  to  mark  the  outer  terminus  of  the  channel  and  bank.  The  attempt 
to  sow  wild  rice  proved  a  failure,  owing  to  the  softness  of  the  material  oomposine  the 
bank  and  the  settling  of  its  crest  below  the  water  line.  Along  the  outer  half  of  the 
channel,  where  deeper  water  prevails,  the  clusters  of  piles  could  not  all  withstand 
the  pressure  of  the  ice,  and  the  mattress  work  was  partially  destroyed.  In  the  sboaler 
portion,  just  outside  of  the  old  light-house,  where  the  clusters  were  placed  closer  to- 

f  ether,  both  the  piles  and  mattresses  are  in  good  preservation,  though  the  latter  are 
elow  the  water  surface,  as  above  described. 

Assuming,  then,  that  mattress  protection  of  the  channel  bank  may  be  practicable 
if  carried  to  a  sufficient  height  above  the  water  level,  its  expense  is  the  most  impor- 
tant item  to  be  considered.  The  actual  expense  of  600  linear  feet  of  the  mattress 
work  and  piling,  according  to  a  report  dated  July  11, 1882,  was  as  follows : 

MA.TTRSSS. 

Brush $40  45 

Stone 787  35 

Lumber : 32  68 

Ropes  and  sundries 77  23 

Labor 661  83 

Tug  hire 119  50 

Boat  hire 26  50 

Superintendence 364  00 

Traveling  expenses 52  83 

Sundries 16  69 

2.179  00 
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PIUNO. 


Piles 1350  00 

Chains,  &c 44  688 

Labor 35  00 


429  68 
or  93.63  per  linear  foot. 

A  height  of  at  least  5  feet  above  low  water  being  deemed  sufficient,  the  cost  to 
complete  the  protection- wall  on  this  plan  would  be  at  the  rate  of  $18.1J5  ]per  linear 
foot,  a  snm  much  in  excess  of  what  a  more  durable  structure  msy  be  built  for.  I 
therefore  respectfully  recommend  that  the  further  extension  of  the  mattress  work  be 
abandoned  and  a  pile  rcTetment-pier,  with  plank  sheathine  and  cedar-bark  backing, 
be  substituted  therefor  in  the  projects  for  improvement  of  the  channel  at  the  month  of 
Clinton  River,  and  beg  leave  to  submit  a  plan  of  such  a  revetment,  with  brief  descrip- 
tion, bill  of  material,  and  estimate  of  cost  of  construction.  The  estimate  for  piliujg 
and  cedar  bark  is  based  on  the  prices  paid  on  the  Saint  Clair  Flats  Canal,  and  it  is 
believed  that  bark  may  be  obtained  at  a  still  cheaper  rate  in  Detroit  to-day.  The 
proposed  revetment-pier  should  extend  from  a  point  on  the  north  shore  and  a  short 
distance  west  of  the  mouth  of  the  river,  to  the  channel-face  of  the  outer  pile-crib,  a 
distance  of  about  3,280  linear  feet,  rnnninfl;  close  to  the  south  line  of  the  mattress 
'work,  which  may  be  utilized  as  part  of  the  filling-  It  is  especially  necessary  to  close 
vp  thejarap  between  the  mouth  ox  the  river  and  tne  old  light-house  crib,  inasmuch  as 
the  stiff  current  prevailing  from  north  to  south  across  the  channel  at  this  locality  ap- 
pears to  be  the  main  cause  of  the  shoaling  of  the  latter. 

In  this  connection  I  beg  leave  to  call  attention  to  the  so-called  Cat-fish  or  Blind 
Channel,  about  three-fourths  mile  west  of  the  old  light-house,  which  connects  the 
bay  with  the  river,  and  shows  a  strong  current  in  the  same  direction.  Much  sand  is 
doubtless  brought  into  the  river  through  this  channel ;  hence  it  will  be  advisable  to 
also  close  this  gap  by  a  filling  of  cedar  bark  and  sand,  or  some  other  inexpensivo 
method. 

A  channel  along  the  south  side  of  the  revetment,  100  feet  wide  and  10  feet  deep,, 
connecting  the  10-foot  curve  in  the  river  with  that  in  Lake  Saint  Clair,  will  be  sum- 
oient  for  the  accommodation  of  the  ship]^ing  of  Clinton  River.  Aside  from  a  number 
of  bars,  shoals,  and  short  bends  in  the  river  between  its  mouth  and  Mount  Clemens, 
where  the  saw -mills,  lumber-yards,  and  docks  are  located,  and  which  obstructions 
have  been  described  in  former  reports,  8  feet  is  the  prevailing  depth  of  water  to  bo 
fouud  in  suitable  width  for  convenient  navigation.  HeUce  the  channel  at  the  moutb 
of  the  river,  which  is  exposed  to  heavy  seas,  should  be  made  at  least  10  feet  deep ;: 
and  this  depth  may  now  be  recommended  with  greater  assurance  in  connection  wini^ 
and  in  view  of,  the  channel  protection  hereinabove  proposed,  and  the  prospective 
comparative  permanencv  of  a  new  channel  after  it  is  completed.  The  sand  dredged 
fh>m  the  channel  should  be  deposited  behind  the  revetment  and  be  leveled  off  even 
with  the  tops  of  the  piles.  To  be  sure  the  cost  of  dredging  will  be  greater  than  if 
the  sand  was  banked  in  the  water  on  each  side  of  the  cut,  but  it  is  evident  that  when 
the  materia  taken  from  the  channel  is  removed  to  a  place  whence  it  cannot  be  washed 
back,  a  more  permanent  improvement  will  be  the  result. 

The  pile-crib  which  marks  the  outer  terminus  of  the  channel  should  be  filled  with 
cedar  bark  to  the  bottom  of  the  cross-ties,  and  the  balance  of  the  space  up  to  the  top 
of  the  superstructure  with  stone  or  dredged  material.  The  outer  surface  of  the  crio 
should  be  protected  by  a  covering  or  sheathing,  composed  of  3-inch  oak  plank  well 
spiked  to  the  piles.  This  is  especially  necessary  on  the  east  and  south  sides  of  the  crib, 
which  are  most  exposed  upon  the  breaking  up  of  the  ice  in  the  spring  of  each  year. 

My  estimate  of  the  cost  of  a  project  for  the  improvement  of  the  channel  at  the  mouth 
of  Clinton  River  is  as  follows : 


S! 


Pile-revetment,  3,280  feet  long,  at  $3.50  per  linear  foot $11, 480 

Dredging  channel  3,400  feet  long,  100  feet  wide,  and  10  feet  deep  material 
to  be  deposited  behind  the  revetment,  33,420  cubic  yards,  at  30  cents..     10, 026 
(3)  Filling  and  reinforcing  pile-crib 300 

21,806 

Accompanying  this  report  I  have  the  honor  to  forward  herewith  inclosed  a  specifica- 
tion, bill  of  material,  and  estimate  of  cost  of  pile-revetment :  a  list  of  steamers  and 
Teasels  built,  owned,  and  doing  business  on  Clinton  River;  a  scnedule  of  entrances  and 
clearances  of  vessels,  with  their  tonnage,  and  a  letter  from  Mr.  William  E.  Hall,  one 
of  the  prominent  business  men  of  Mount  Clemens,  giving  an  approximate  idea  of  the 
amount  of  shipping  done  here  annually. 
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Witb  the  same  mail  I  also  transmit  on  roll  the  following  tracings : 

(1)  Map  of  survey  with  project  of  improvement. 

(2)  Sketch  of  northwest  part  of  Lake  Saint  Clair  showing  channel  at  the  month 
of  Clinton  River. 

(3)  Sketch  of  proposed  pile-revetment. 

I  am,  general,  very  respectfully,  yoar  ohedient  servant, 

B.  H.   MUEHLR, 

General  O.  M.  Fob,  Assistant  Engineer. 

lAeutenan^Colonel  of  Engineers^  U,  S.  A, 


CLINTON  RIVER,   MICHIGAN.— SPECIFICATION  OF  PROPOSED  PILE -REVETMENT. 

Piles  to  he  driven  on  established  line,  3  feet  9  inches  between  centers,  with  a  mini- 
mum penetration  of  12  feet,  and  their  tops  out  off  level  at  a  height  of  5  feet  above 
standard  low-water  mark. 

Cap-iimher  in  lengths  of  24  feet,  bolted  to  each  pile  with  1-inch  square  wroaght-iron 
drift-bolts  30  incbes  long,  the  contiguous  ends  of  the  timbers  joined  by  a  horizontal 
lap  18  inches  long,  with  centers  meeting  on  top  of  every  seventh  pile. 

A  0^a f A tn^  composed  of  3-inch  plank,  to  be  constructed  as  follows:  Bcdow  water, 
in  panels  22  feet  long,  with  four  upright  cleats,  3  inches  by  9  inches,  secured  witii 
5-inch  ship -spike,  each  cleat  projecting  about  1  foot  below  the  bottom  plank,  with 
sharpened  end,  and  extending  above  the  top  course  6  feet.  These  panels  to  be  set 
flush  against  the  rear  face  of  the  row  of  piles,  breaking  joint  with  the  lap-connection 
of  the  cap-timbers,  the  lower  ends  of  the  upright  cleats  to  be  driven  into  the  sand 
bottom  with  a  maul  until  the  lower  course  of  plank  is  grounded,  the  top  edge  hori- 
zontal and  the  contiguous  ends  of  the  panels  rest  perpendicularly  against  one  of  the 
piles.  Above  water,  courses  of  3-inch  plank  are  then  successively  introduced  between 
the  piles  and  projecting  cleats,  each  course  breaking  joint  with  the  one  below  it,  and 
spiked  to  the  piles  at  each  intersection  with  two  7-inch  spikes,  the  contiguous  endB 
of  plank  meeting  opposite  the  center  of  a  pile.  Above  water  the  rear  faces  of 
the  piles  should  be  chamfered  down  to  form  a  flat-bearing  surface  in  perpendicolsr 
line  with  the  rear  face  with  the  cap-timbers.  Finally,  the  projecting  ends  of  the 
oleats  are  spiked  to  the  sheathing. 

In  rear  or  this  revetment  cedar  bark  is  piled  up  as  follows:  A  row  of  stakes  12  feet 
long  is  first  driven  at  a  distance  of  6  feet  in  the  clear  from  the  sheathing,  one  opposite 
each  second  pile  in  the  revetment,  or  about  7.5  feet  apart.  In  the  space  between  the 
revetment  and  the  stakes  cedar  bark  is  packed  in  alternate  layers,  diagonally  cross* 
ing  each  other,  as  shown  in  the  drawing.  This  is  weighted  down  and  anchored  to 
the  bottom  eitiier  by  a  sufficient  quantity  of  stone  or  by  depositing  thereon  material 
dredged  from  the  adjacent  channel. 

BILL  OF  MATERIALS  FOR  1,000  LINEAR  FEET  OF  REVETBOENT. 

267  piles,  Norway  pine,  1  foot  diameter,  midway  between  ends,  and  not  leas  than 
25  feet  long. 

45  pieces  of  cap-timber,  pine,  12  inches  by  12  inches  by  24  feet. 

13  courses  of  sheathing-plank,  pine,  3  inches  by  12  inches,  of  assorted  lengths,  39,000 
feet,  K  M. 

180  pieces  pine-plank,  cleats,  3  inches  by  9  inches  by  16  feet. 

267  wrought t-iron  drift-bolts,  1  inch  square  by  30  inches  long. 

4,680  wrought-iron  5-iuch  ship-spike. 

3,204  wrought-iron  7-inch  ship-spike. 

120  stakes,  4  to  6  inches  diameter,  12  to  16  feet  long. 

375  cords  of  cedar  bark. 

ESTIMATE  OF  COST  OF  1,000  LINEAR  FEET  OF  REVETMENT. 

267  piles,  furnished  and  driven,  at  $3 fSOl  00 

58,440  feet,  B.  M.,  timber  and  plank,  furnished  and  put  in  place,  at  $25 1,461  00 

4,238  pounds  drift-bolts  and  spikes,  at  5  cents 211  90 

120  stakes,  furnished  and  driven,  at  50  cents 60  00 

375  cords  cedar  bark,  furnished  and  put  in  place  aooording  to  plan,  at  |1.50.  562  50 

3,096  40 
Add  10  per  cent,  for  contingencies 309  60 

3,406  00 
Respectfully  submitted. 

B.  M.  MUSHLE, 

AsHsiant  Engineer. 
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Liit  of  steamboats  and  vessels  huilty  oumed,  and  doing  business  at  Motmt  Clemens  and  Clinton 

River. 


Description. 


Name. 


Steam-barge 
Do...- 
Do..-. 
Do.... 
Do  ... 
Do  ... 
Do.... 
Do.... 
Do.... 


Handy  Boy 

City  of  Mount  Clemens  No.  2. 

Ida  Barton 

Florence 

S.  H.  Johnson 

J.S.Raby 

A.  "Wenton 

AUegfaanv 

RH.  Mcl)onald 

Do j  William  Rndolph 

Do I  City  of  Mount  Clemens  Na  1 . 


Steamer 
Steam-yacht 


Ida. 
£una. 


Do '  Nellie  Abar 


Tow-barge. 
Do... 
Do  .. 
Do  .. 
Do... 


Jeanette  . 
Yirginius 
Nellie   ... 
Fulton.... 
B  valine... 


Tonnage. 


136 

98 

60 

60 

121 

112 

402 

380 

882 

221 

110 

68 


394 
422 
156 
342 
864 


Owned. 


Entire.. 

Entire . . 

Entire . . 

Entire . . 

iiiU.... 
int.... 

int 

int.... 


Sold... 
4int  ... 
Entire . . 
Entire . . 
I  int ... . 
Entire . . 
Entire . . 
iint.... 
Jint.,-. 


Built 
since  1881. 


Tea. 
..do  . 


Yes. 


Y<»s 
do. 
.do. 


Yes. 
..do  . 
.  do  , 


Doing 
business. 


Yes. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 


Do. 


One  large  tow-barge  now  building. 
Entrances  and  clearances  during  the  scMon  1884,  as  reported  by  deputy  collector  of  customs. 


Months. 


April 

May 

June 

July 

August  ... 
September 
October . . . 
November. 
December . 


Total. 


Entered. 


Cleared. 


n 

24 
2:) 
23 
20 
15 
13 
12 


17 
22 
23 
22 
18 
19 
12 
7 
1 


141 


141 


Tonnage. 


2,086 
1,930 
1,974 
2.784 
2,168 
1, 711 
1,114 
701 
58 


14,52ff 


This  liMt  includes  only  foreign  vessels  and  those  from  other  district.s,  less  than  one- 
third  of  all  the  shipping  at  this  .port. 
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PRELIMINARY  EXAMINATION  OP  SAINT  CLAIR  RIVER  AND  SAINT  CLAIR 

flats  canal,  michigan. 

United  States  Engineer  Office, 

Detroit^  Mich.,  November  13,  1884. 

Sir  :  Tlie  river  and  harbor  act  of  July  5, 1884,  contains  the  following 
item,  viz : 

Saint  Clair  River:  Examination  and  survey  of  the  rip^ht  hank  from  Lake  Huron  to 
Lake  Saint  Clair,  to  ascertain  whether  the  erosion  and  wearing^  a.vay  «>f  said  bank 
is  injuring?  the  navigation  of  Saint  Clair  River  and  Saint  Clair  Flats  Canal,  by  shoal- 
ing the  channel  and  obstrncting  navigation  therein,  and  to  report  est  i mates  of  expense 
for  preventing  such  injnry. 

By  letter  of  July  31,  188J,  from  the  oflBce  of  the  Chief  of  Engineers, 
this  subject  was  referred  to  me  for  a  preliminary  examination,  antl  to 
reiK)rt  whether  in  my  opinion  the  '*  river  is  worthy  of  improvement." 
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The  preliminary  examination  which  I  deemed  requisite  in  order  to 
arrive  at  an  intelligent  conclusion  was  intrusted  to  Assistant  Engineer 
O.  B.  Wheeler^  who  has  reported  the  result  in  considerable  and  quite 
sufficient  detail. 

As  an  abstract  question  there  can  be  no  doubt  about  Saint  Glair 
Eiver,  Michigan,  being  "  worthy  of  improvement,'^  but  it  is  quite  an- 
other question  as  to  how  it  is  to  be  done. 

As  was  to  have  been  expected,  Mr.  Wheeler's  figures  show  conclu- 
sively that  the  ero^on  of  the  right  bank  of  the  river  is  going  on  with 
more  or  less  serious  effects  upon  the  lands  and  highways  along  it.  But 
they  also  show  that  this  erosion  has  but  slight  effect  upon  the  channels, 
either  of  the  river  or  of  the  canal,  when  compared  with  the  greater 
effect  produced  by  sediment  brought  from  Lake  Huron  and  from  the 
river  affluents  of  the  Saint  Glair. 

Therefore,  if  it  be  proposed  to  improve  the  river  by  any  system  of 
bank  protection  it  must  be  pronounced  not  worthy  of  improvement  in 
the  interests  of  navigation,  however  advantageous  such  improvement 
might  be  to  the  interests  of  the  owners  of  the  lands  adjacent  to  the 
stream. 

But  the  observations  show  that  a  sufficient  amount  of  sediment  is 
brought  down  by  the  river  from  all  sources  to  produce,  in  course  of 
time,  serious  obstructions  to  navigation.  These  are  manifested  on  the 
bar  at  the  Korth  Ghannel,  and  at  the  lower  end  of  the  canal.  At  the 
latter  locality  the  channel  has  been  narrowed  to  such  an  extent  that 
remedial  measures  are  now  required. 

As  compared  with  any  other  plan,  that  of  removing  the  deposit  by 
dredging  is  much  the  cheaper,  and  experience  shows  that  once  opened 
to  the  full  width  of  the  canal,  the  channel  will  remain  so  for  some 
years;  and  this  course  I  recommend,  as  I  have  already  done  in  my  an- 
nual report. 

In  the  absence  of  any  cotemporary  survey  it  is  impossible  to  submit 
an  estimate  of  the  amount  of  material  to  be  removed  that  would  be 
anything  more  than  a  guess,  and  I  recommend  that  during  the  coming 
winter  a  survey  be  made  on  the  ice  at  the  lower  end  of  the  canal,  and 
that  an  estimate  of  cost  be  based  upon  this  survey.  Such  a  survey,  I 
estimate,  would  cost  as  follows :        ^ 

1  assistant  engineer,  1  month $175  00 

1  sub-inspector,  1  month 90  00 

2  leadsmen,  1  month  each,  60  days,  at  $2.50  per  day 150  00 

2  chainrat^n,  1  month  each,  60  days,  at  $2.50  per  day 150  00 

4  axmen,  1  month  each,  120  days,  at  (2  per  day 240  00 

Transportation,  &,c 100  00 

10  per  cent,  for  contingencies 90  50 

Total .'. 995  60 

It  may  be  that  this  should  properly  be  borne  by  the  appropriation 
for  '^operating  and  care  of  canals  and  other  works  of  navigation,"  as  it 
really  is  part  of  the  canal  improvement. 

I  do  not  recommend  any  survey  at  the  North  Ghannel  at  present, 
and  therefore  do  not  submit  an  estimate  for  one. 
Eespectfully  submitted. 

O.  M.  POK, 
Lieut  Col.  of  UngineerSy 
Bvt.  Brig.  Oen.^  U.  8.  A. 
The  Ghibf  of  Enoineebs,  U.  S.  A. 
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report  or  mr.  o.  b.  whbblbr,  assistant  rngineer. 

Uniited  States  Enoinkbr  Officb, 

Detroit,  Mich.,  Xovember  7, 1884. 

Sir  :  I  have  the  honor  to  report  the  following  results  of  a  preliminary  examinatioR 
made  nnder  the  following  orders  from  yon,  bearing  date  Detroit,  Mich.,  September 
29,1884: 

*'Sir:  You  will  please  proceed  to  Port  Huron,  Michigan,  and  from  thence  make  a 
rapid  reconnaissance  of  the  right  bank  of  Saint  Clair  River  to  Lake  Saint  Clair,  for  the 
purpose  of  collecting  data  for  a  preliminary  report  upon  the  question,  whether 'the 
erosion  and  wearing  away  of  said  bank  is  injuring  the  navigation  of  Saint  Clair  River 
and  Saint  Clair  Flats  Ship -Canal  by  shoaling  the  channel  and  bbstnictiug  navigation 
therein  f  * 

''The  information  obtained  by  you  should  only  be  sufficiently  in  detail  to  enable 
yon  to  make  an  approximate  estimate  of  the  extent  of  the  erosion,  the  causes  thereof, 
and  whether  the  injury  to  navigation  is  of  sufficient  extent  and  of  so  serious  a  char- 
acter as  to  warrant  a  resort  to  remedial  measures  on  the  part  of  the  General  Govern- 
ment. 

**If,  in  your  opinion,  such  remedial  measures  should  be  nndertaken,  your  report 
should  be  accompanied  by  an  estimate  of  the  cost  of  the  necessary  detailed  examina- 
tion and  survey/'    •    •    • 

On  October  1 1  proceeded  to  Port  Huron  by  steamer,  taking  note  of  the  clearness  of 
water  in  the  Detroit  River,  Lake  Saint  Clair,  the  Saint  Clair  Flats  Ship-Canal,  and 
Saint  Clair  River,  and  noting  the  contrast  between  the  channel  water  and  that  close 
inshore  as  the  steamer  coasted  along  the  right  bank  of  the  Saint  Clair  River.  On  the 
2d,  severe  rains  having  occurred  during  the  night  and  the  day  being  rainy,  I  took  the 
opportunity  of  examining  the  bank  under  such  conditions,  again  by  the  river  steamer, 
going  as  far  as  Algonac  and  returning,  and  taking  notes  on  every  mile  of  bank.  From 
the  £l  to  the  8th  I  examined  by  land  the  30  miles  of  bank  between  Gratiot  light-house 
and  Point  aux  Chente,  1  mile  below  Algonac,  taking  note  of  the  wash,  the  attempts 
made  to  protect  it,  and  getting  information  from  the  most  reliable  inhabitants  in  re- 
gard to  the  rate  or  amount  of  erosion,  and  on  the  8th  made  a  study  of  the  effects  of 
a  very  severe  wind  and  rain  storm  on  the  roads  and  bank.  From  the  9th  to  the  13th 
I  made  a  study  of  the  roil  occasioned  by  the  storm  of  the  8th  as,  coming  from  Lake 
Huron,  it  took  possession  of  the  river,  the  flats,  and  a  portion  of  Lake  Saint  Clair. 
As  a  basis  for  this  examination  tracings  from  the  United  States  Lake  Survey  detail 
charts,  survey  of  1867-*68,  were  furnished  by  the  Engineer  Department. 

The  bed  of  the  river  is  in  blue  clay,  the  stratum  being  from  100  to  200  feet  in  thick- 
ness to  the  bed-rock,  as  shown  by  the  numerous  wells  bored  along  the  banks.  There 
is,  in  places,  much  sand  and  silt  where  an  old  channel  has  been  refilled,  as  on  the 
site  of  the  depot  grounds  just  south  of  the  mouth  of  Black  River,  where  the  bor- 
ings are  through  3b  feet  of  sand  before  reaching  the  blue-clay  bed. 

The  channel  has  a  very  direct  course  for  30  miles,  the  most  severe  bend  being  against 
the  Canadian  shore  at  Sarnia.  It  is  from  30  to  60  feet  deep  to  the  head  of  the  south 
channel,  and  continues  about  the  same  through  this  channel  to  the  ship-canal,  but 
in  the  north  channel  it  is  from  42  to  90  feet  in  the  depth  to  the  bar  at  its  mouth.  The 
north  and  south  channels  have  about  the  same  width,  but  the  north  is  much  shorter, 
and  its  waters  find  the  general  lake  level  of  Lake  Saint  Clair  at  a  shorter  distance 
than  those  of  the  south  channel.  As  an  evidence  that  the  north  is  not  more  obstructed 
in  the  discharge  of  its  waters  than  the  south,  I  would  cite  the  fact  that  through  a 
small  channel  below  RnsselPs  Island  the  water  flows  from  the  south  channel  into 
the  north.  The  stronger  current  of  the  north  channel  is  perceptible  when  crossing 
from  the  south  channel  to  Algonac.  There  is  no  doubt  then  but  that  the  north  chan- 
nel has  the  stronger  current,  and  carries  the  greater  portion  of  the  water  of  the  Saint 
Clair  River.    On  older  maps  the  north  channel  is  represented  as  being  the  main  river. 

The  right  bank  is  generally  of  blue  clay  at  the  water-line,  and  for  a  few  feet  above. 
Generally  above  this  yellow  sand  or  yellow  clay  is  found,  and  above  the  yellow  clay 
gravelly  or  sandv  knolls  or  ridges.  The  yellow  clay  in  places  carries  small  stones  and 
bowlders ;  in  other  places  it  is  of  fine  brick  quality.  The  height  of  bank  is  from  a 
mar»hy  water-line  to  a  bank  of  20  feet.  From  a  study  of  the  contour  lines  of  charts, 
^  together  with  my  own  observations,  I  have  formed  the  following  estimate  of  heights 
'  of  bank  for  30  miles  of  river : 

Miles. 

From  0  feet  to  5  feet  hei^j^htof  bank 12 

From  5  feet  to  10  feet  height  of  bank 10 

From  10  feet  to  15  feet  height  of  bank .' 7 

From  If)  feet  to  20  feet  height  of  bank 3 

Or  the  estimated  mean  height  would  be  8  feet.    The  higher  banks  are  on  the  upper 
portion  of  the  river. 
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By  river  steamer  I  observed  that. the  erosion  was  going  on  at  intervals  throughout 
the  whole  *d ist an ce;  that  the  roil  was  very  thick  close  inshore  for  more  than  one-half 
the  distance.  It  was  possible  to  see  the  earth  fall  when  distnrbed  by  the  waves  of 
the  steamer  which  ran  very  close  to  shore,  and  made  numerous  landings.  The  num- 
ber of  estimated  passages  of  these  coasting  steamers  is,  during  the  six  months  of  the 
season  of  navigation,  from  twelve  to  fourteen  daily.  Numerous  barges  with  tow  seek 
.  in  going  up  the  close  inshore  to  avoid  the  heavy  current  of  mid-channel.  The  wake 
waves  dash  several  feet  in  height  against  a  nearly  vertical  bank,  which  they  under- 
mine.   Attempts  to  protect  are  noticed  along  at  least  one-third  of  the  bank. 

By  road  I  lound  that  the  highway  had  been  washed  away  in  many  places.  In 
places  it  had  bt  en  rebuilt,  in  otht^r  places  set  back  its  width  two  or  three  times,  and 
in  others  abandoned  and  located  further  inland.  The  abandoned  road  was  in  some 
cases  around  marshy  places  where  it  would  have  been  difficult  to  maintain  a  road 
along  the  beach.  The  rebuilt  road  was  in  low  places,  and  generally  where  a  small 
stream  entered  the  river,  and  in  extent  not  more  than  20  rods  in  any  one  place.  In 
the  township  of  East  China,  between  Saint  Clair  and  Marine  City,  there  is  about  2 
miles  of  nearly  continuous  erosion  on  a  bank  of  b  to  15  feet  high,  going  on  at  a  rate 
of  2  to  3  feet  per  year.  The  highway  has  been  set  back  twice,  and  there  is  now^  but 
7  feet  betw  een  the  fence  and  a  vertical  bank  at  one  point  of  the  road,  and  for  a  quar- 
ter of  a  mile  there  is  scarce  room  for  two  teams  to  pjiss. 

In  quantity  of  surface  the  erosion  has  been  greatest  on  a  3  to  5  foot  bank  just  above 
and  lielow  Marine  City,  where  I  was  shown  that  the  wash  had  been  about  10  rods  in 
forty  years.  In  one  case  the  road  and  three  apple  trees  had  been  washed  out  since  the 
early  settlement.  Opposite  Stag  Island  on  a  15  to  20  foot  bank  I  found  two  large  trees, 
a  pine  and  an  oak,  Ijing  with  tops  in  the  current,  having  just  slid  down  the  bank. 
Other  branches  of  small  trees  were  visible  above  the  muddy  water  out  to  50  feet  from 
shore.  These  native  trees  have,  with  their  roots,  acted  as  a  protection  to  the  bank^ 
and  still  act  in  places,  the  gieatest  erosion  occurring  where  the  banks  have  been 
cleared  and  roads  or  cultivation  Inought  too  near  the  l)ank.  The  lower  banks  were 
originally  covered  with  a  dense  undergrowth,  u]»on  which  when  ^leared  and  plowing 
brought  near  the  banks  the  destructive  results  of  surface  water  from  the  sloping 
ground  are  evident.  So,  alj*o,  along  the  highways,  as  witnessed  by  myself  on  the 
8th,  the  wattT  from  the  lieUls  follows  the  wagon  tr.<ck  and  leaves  it  at  intervals,  with 
destructive  results  to  the  banks  and  roads.  The  highways,  for  the  great  part,  are 
not  proj)erly  worked.  There  should  be  ditches  with  proper  sluices  for  leading  this 
water  across  the  road. 

Wherever  the  remains  of  an  old  lumber-mill  or  dock  are  found,  there  the  bank  of 
many  years  ago  still  remains,  but  it  is  cut  away  immediately  above  and  at  a  greater 
distance  below.  When  a  stump  or  log  has  lodged  along  shore  there  is  found  a  por- 
tion of  bank  standing  out  towards  it,  and  where  there  has  been  a  large  amount  of 
gravel  or  stone  in  the  capi)ing  stratum  there  is  formed  a  sort  of  riprap  which  protects 
well  at  the  water-line. 

The  stage  of  water  this  season  aiid  last  has  been  unusually  high,  so  the  water-lino 
has  been  above  the  sandy  or  gravelly  beach,  and  the  waves  have  acteil  more  directly 
upon  the  clay. 

lip  to  the  Hth  I  had  not  seen  the  roil  extending  more  than  200  feet  from  shore,  and 
in  the  morning  the  roil  of  the  i^revions  day  had  generally  settled.  On  the  8th,  under 
a  heavy  rain  and  a  northeastern  gale,  the  bank  was  j^reatly  washed,  and  the  roil  at 
East  China  extended,  at  dusk,  about  20  rods  irom  shore. 

The  present  protection,  for  most  part,  must  be  cimsidered  of  a  very  temporary  na- 
ture. Logs,  stumps,  brush,  and  sawdust  are  thrown  in  along  shore.  In  some  cases 
the  brnsh  is  piled  with  sy.steni.  Slabs  cut  4  feet  long  and  corded  np«)n  stringers  along 
the  bank,  and  again  loaded  down  and  bound  with  stringers,  form  a  few  years'  i^rotec- 
tion  in  places.     A  little  stont^  riprap  is  found. 

A  h«)om  of  logs  above  Marysville  protects  tem])ornrily  2  miles  of  bank.  The  most 
recent  and  expensive  inofection  has  been  of  piles  with  stringers  and  close  sheet-pil- 
ing, back-dreiiging  being  done  about  8  feet  in  front,  and  the  earth  thrown  back  (►ver 
the  piling  to  form  a  bank.  This  may  be  quite  i)ernianeut,  but  generally  there  is  too 
much  timber  to  rot  above  the  water-line. 

In  considering  the  extent  of  erosion  1  omit  these  attein]»ts  at  protection  and  esti- 
mate the  bank  as  being  eroded  for  18  miles  of  the  2^  miles  of  main  river,  at  a  rate 
of  1  f«»ot  per  year  on  ;i  bank  of  8  feet  in  height.  This  would  give  an  annual  ero- 
sion above  \vater  of  eii;ht  twenty-sevenths  of  a  cubic  yanl  for  every  foot  of  distance, 
or  2H, KiO  cubic  yards  for  i\w  18  miles.  It  is  a  known  fact  that  the  channel  of  a  river 
is  eroded  more  upon  the  west  side  than  n])on  tlie  east.  It  is  believed  that  the  channel 
of  this  river  is  following  u]»  the  caving  of  the  banks. 

If  we  estimate  that  tlie  :JO-foot  channel  is  a|)i>roaehing  the  banks  at  one-half  the 
rate  of  the  bank  erosion,  knowing,  as  is  ;i\)proxiniately  shown  by  the  eliarts,  that  the 
30-foot  channel  is  now  at  an  average  distance  of  a  out  300  feet  from  shore,  we  shall 
have  approxinmtely  a  section  a  tenth  of  a  foot  in  thickness  and  300  feet  wide  for 
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eyeiy  foot  of  horizontal  erosion  at  the  bottom  of  the  channel,  or  an  annual  amoant 
of  52,800  cnbio  yards  for  the  erosion  under  water.  This  would  be  an  erosion  of  about 
one-twentieth  of  a  foot  (or  three-fifths  of  an  inch)  in  thickness  per  year  on  the  in- 
clined bed,  and  does  not  seem  to  me  to  be  too  sreat  an  estimate.  It  is,  however, 
in  quantity  nearly  double  that  above  water.  The  left  (or  Canadian)  bank  of  the 
river  is  also  undergoing  erosion,  as  was  observed  by  myself  and  as  I  was  told  b^ 
others  living  upon  that  bank.  Mr.  James  Danson,  ex-member  of  Parliament,  esti- 
mates that  four-fifths  of  that  bank  is  undergoing  erosion,  principally  from  the  ac- 
tion of  waves  caused  by  the  prevailing  west  wind. 

The  Ontario  Government  has  been  urged  to  protect  the  highways  upon  the  banks 
on  the  ground  that  the  Government  owns  the  bank^ 

The  river  in  consequence  of  erosion  is  widening  and  must  be  becoming  of  less 
depth.  There  is  very  little  deposit  of  sediment  along  the  banks,  but  there  may  be 
more  upon  the  middle  ground,  which  seems  to  be  growing  in  extent.  The  middle 
ground  has  been  used  as  a  place  of  deposit  for  dredgm^s  of  harbors. 

In  studying  the  roil  from  the  storm  of  the  8th,  I  found  at  evening  that  the  roil 
from  the  banks  extended  less  than  400  feet  from  shore,  while  the  main  portion  of  the 
river  remained  clear  as  usual.  At  daylight  the  next  morning  at  Saint  Clair  the  whole 
river  was  seen  to  be  deeply  colored  with  roil.  The  morning  of  the  9th  was  very  calm, 
the  storm  being  entirely  over.  At  9  a.  m.  I  took  a  steamer  for  the  Saint  Clair,  Flats,  hop- 
ing to  get  ahead  of  the  roil,  but  the  inspector  at  the  canal  and  the  fishermen  told 
me  that  it  was  at  the  canal  at  daylight.  The  fishermen  understood  this  roil  to  come 
directly  from  Lake  Huron,  and  that  there  would  be  no  good  fishing  for  two  or  three 
days,- or  until  this  roil  had  cleared  from  the  lower  end  of  Lake  Huron.  On  the  10th 
1  crossed  over  by  row-boat  from  the  canal  to  the  mouth  of  the  north  channel.  The 
roil  was  everywhere  about  uniformly  distributed  except  in  a  bay  below  Dickinson's 
Island,  where  it  was  clearer  from  the  efiects  of  a  stream  coming  in  from  the  island. 
The  effects  of  bars  at  the  mouths  of  channels,  in  forcing  the  water  to  leave  the  chan- 
nels at  all  points  through  the  grass  and  rushes  and  thus  distribute  the  sediment  on  all 
parts  of  the  flats,  wa^^  very  evident.  • 

On  the  11th,  at  4  p.  m.,  I  took  from  the  south  channel  in  clear  glass  quart-bottles,  two 
samples  for  examination.  The  one  was  from  a  depth  of  40  feet,  where  the  channel  was 
45  feet  deep ;  the  other  from  near  shore,  and  from  only  1  foot  below  the  surface. 
There  was  no  difierence  in  the  appearance  of  the  two,  each  having  the  same  milky 
•white  appearance.  Earlier  the  roil  had  been  more  dense  and  of  a  yellower  cast. 
The  one  from  a  40-foot  depth  I  have  evaporated  down  after  letting  the  sediment  set- 
tle well,  and  with  a  siphon  drawing  oft"  two-thirds  of  the  water.  The  resnlt  is  a  light 
colored  clay,  which  adheres  very  firmly  to  the  glass,  in  weight  If  grains,  as  deter- 
mine<l  by  an  analytical  chemist.  The  quantity  of  water  flowing  through  the  Saint 
Clair  River,  as  determined  by  the  United  States  Lake  Survey,  is  23^.7*26  cubic  feet  per 
second.  (See  the  Chief  of  Engineers'  Report  for  1868,  page 959. )  This  is  a  little  more 
than  7,000,000  quarts  per  second.  One  and  two-thirds  grains  multiplied  by  7,000,000, 
gives  five-sixths  of  a  ton  for  the  sediment  per  second,  and  72,000  tons  for  a  day.  The 
roil  continued  more  than  four  days,  and  had  a  greater  intensity  during  the  first  two 
days  than  at  the  time  the  samjilcs  were  taken.  If,  then,  we  take  three  days  at  72,000 
tons  per  day  w©  do  not  overestimate,  and  we  have  2l(>,000  tons  or  14H,000  cnbic  yards, 
allowing  1K|  cubic  feet  for  clay,  to  the  ton  for  three  days.  The  sediment  then  from  a 
single  storm  on  the  lower  end  of  Lake  Huron  is  greater  than  that  from  the  right  bank 
of  the  Saint  Clair  River  in  a  year,  and  this  entire  sediment  of  Lal\e  Huron,  as  com- 
puted, is  deposited  in  the  still  waters  of  the  flats  and  Lake  Saint  Clair.  A  thin  roil 
at  noon  on  the  13th  was  found  to  extend  about  6  miles  below  tht?  lower  end  of  the 
ship-canal,  but  it  is  not  probable  that  any  great  amount  of  the  eediment  found  its 
way  to  the  center  of  Lake  Saint  Clair.  In  Appendix  G,  page  281,  of  the  Report  of  the 
Mississippi  River  Coninii8.sion  for  IH&J,  it  is  shown  that  in  the  Mi.s.si.sHippi  River  **  the 
bends  have  moved  down-stream  ;  the  islands  have  moved  down-stream  ;  the  prepond- 
erance of  the  movement  of  the  river  has  been  to  the  west." 

An  island  is  known  by  the  older  inhabitants  to  have  existed  opposite  Saint  Clair 
City,  and  to  have  been  cut  away  principally  by  ice,  and  nowtheni  remains  an  exten- 
sive middle  ground.  We  may  bold  that  this  island  has  "moved  down-stream,"  and 
at  least  a  portion  of  it  found  its  way  to  the  shi^^canal. 

CONCLUSIONS. 

I  find  that  the  right  bank  of  the  river  is  being  eroded  at  a  rate^  of  over  75,000 
cubic  yards  per  year,  but  believe  that  only  a  very  small  per  cent,  of  this  is  carried 
across  the  swifter  north  channel  to  im))air  navigation  in  the  south  channel,  or  in  the 
ship-canal;  that  the  left  bank  is  also  being  eroded.  The  heavier  material  no  doubt 
remains  along  the  river,  and  thetendenoy  in  to  both  widen  the  river  and  make  it  more 
shallow.  I  find  that  doiihle  the  above  amount  of  sediment  was  probably  brought 
down  dirc^ctly  from  Lake  Huron  as  a  resnlt  of  a  single  storm,  and  that  the  probahle 
amount  of  sediment  brought  down  by  fn^shets  in  the  Black,  Pine,  and  Belle  rivers  is 
greater  than  th.at  from  the  right-bank  erosion.     This'sedimeut,  taken  up  by  the  lash- 
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ing  waves  of  the  lake  and  mshing  carrents  of  tbe  riTera,  is  more  finuly  held  by  the 
water  and  deposited  where  the  injury  to  navigation  would  be  greater  than  that  from 
the  right-bank  erosion.  It  is  certain  that  the  northwestern  portion  of  Lake  Saint 
Clair,  including  the  month  of  the  ship-canal,  is  being  obstructed  by  sedimentary  de- 
posit, but  it  is  believed  that  the  sources  of  obstruction  are  so  many  that  the  proteo- 
tion  of  any  one  source  would  not  relieve  the  necessity  for  the  dredging  of  the  chan- 
nels, and  that  the  interest  of  the  cost  of  thoroughly  protecting  the  right  bank  of  the 
Saint  Clair  River  would  more  than  pay  the  expenses  of  dredging  from  the  channels 
that  portion  of  the  deposit  due  to  the  right-bank  erosion.  The  protection  whidi 
would  at  once  nearly  stop  the  erosion  must  be  such  as  to  redeem  a  large  part  of  the 
shoal-water  ground,  and  the  system  of  dikes  or  wing-dams  with  riprap  on  tbe  banks 
between  would,  I  believe,  be  the  most  effectual. 

^  In  my  opinion,  protecting  the  right  bank  of  the  Saint  Clair  River  from  erosion,  on 
the  ground  that  the  sediment  therefrom  is  injuring  the  navigation  of  Saint  Clair  Rive^ 
and  Saifit  Clair  Flats  Canal,  is  unworthy  of  improvement  by  the  General  Government. 
Very  respectfully,  your  obedient  servant, 

O.  B.  Wheeler, 
General  O.  M.  Foe,  Assistant  Engineer. 

Lieui.  Col.f  Corps  of  Engineers,  U,  8.  A, 


report  respecting  survey  of  saint  claib  river  and  saint 

clair  plats  canal,  michigan. 

United  States  Engineer  Oppiob, 

Detroit,  Mich.,  January  30, 1885. 

Sir  :  The  examination  and  sarvey  at  the  Saint  Glair  Flats  Ship-Canal 
ordered  by  your  instructions  of  November  21, 1884,  have  becjn  prose- 
cuted as  well  as  the  weather  would  permit,  but  will  not  be  completed  in 
time  to  admit  of  an  extended  report  to  reach  your  office  by  the  1st  Feb- 
ruary, the  date  fixed  as  the  limit.  Still,  enough  has  been  done  to  pro- 
duce immediate  results,  sufficiently  in  detail  to  exhibit  facts  of  a  re-' 
markable  character. 

A  comparison  between  the  accompanying  tracing  of  the  survey  of 
January ,  1885,  and  **  blue  print  ^  of  the  survey  of  January,  1883,  shows : 

(1)  That  the  channel  at  tlie  lower  approach  to  the  canal  remains  prac- 
tically  the  same  as  at  the  time  of  the  survey  in  January,  1883. 

(2)  That  therefore  no  considerable  portion  of  the  material  brought 
down  the  river  by  the  current  within  the  last  two  years  has  been  de- 
posited in  this  channel. 

(3)  The  two  surveys  (January,  1883  and  1886)  being  ice  surveys, 
could  be  and  were  made  practically  identical,  and  for  a  depth  of  16^  feet 
and  wi(<th  of  30&  feet  the  difference  between  the  estimates  based  upon 
the  two  surveys  is  less  than  60  cubic  yanls  in  about  28,000,  or  a  quan- 
tity entirely  within  the  limits  of  probable  error. 

As  it  is  contemplated  to  make  the  lower  approach  to  the  canal  a  little 
wider  than  the  canal  itself,  the  estimate  heretofore  submitted  of  the 
amount  of  material  to  be  removed  from  this  part  need  not  be  modified. 
It  was  for  dredging  40,000  cubic  yards,  at  25  cents,  $10,000. 
For  lack  of  data  at  this  date  it  is  not  possible  to  discuss  the  question 
so  far  as  it  relates  to  deposits  yi  the  canal  and  at  its  upper  approach, 
but  it  will  be  included  in  a  report  to  be  submitted  hereafter. 

It  is  sufficient  at  this  time  to  say  that  tbe  necessity  for  any  work  of 
dredging  in  the  canal,  or  at  its  upper  approach,  does  not  seem  to  be  so 
pressing  as  at  the  lower  approach. 

Very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut.  Col.  of  Engineers^ 
Bvt.  Brig.  Oen.j  U.  8.  A. 
The  Chief  of  Engineers,  U.  S.  A. 
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stjrvby  op  saint  olair  river  and  saint  olair  flats  oanal, 

miohioan. 

United  States  Engineer  Office, 

Detroity  Mich.^  March  6, 1885. 

Sir  :  Under  date  of  the  13th  November,  1884,  ]^had  the  honor  of  sab- 
mitting  a  preliminary  report  apon  ''Saint  Clair  Kiver;  examination 
and  survey  of  tbe  right  bank  from  Lake  Huron  to  Lake  Saint  Olair, 
to  ascertain  whether  the  erosion  and  wearing  away  of  said  bank  is 
injuring  the  navigation  of  Saint  Glair  Biver  and  Saint  Glair  Flats  Ganal, 
by  shoaling  the  channel  and  obstructing  navigation  therein,  and  to  re- 
port estimates  of  expense  for  preventing  such  injury,"  and  expressed 
the  opinion  that  as  an  abstract  question  there  could  be  no  doubt  about 
Saint  Olair  River,  Michigan,  being  *'  worthy  of  improvement,"  I  also 
stated  that  the  obstruction  to  the  channels  caused  by  the  erosion  of  the 
right  bank  of  the  river  was  comparatively  insignificant,  and  that  any 
attempt  to  improve  the  navigability  of  the  channel  by  a  system  of  bank 
protection  was  **  not  worthy  of  improvement." 

I  recommended  a  winter  survey  at  the  canal,  for  the  purpose  of  de- 
termining, if  possible, -the  rate  of  deposition  of  eroded  or  transported 
material,  and  this  was  approved  by  letter  from  the  office  of  the  Ghief 
of  Engineers,  dated  November  21,  1884.  It  was  not  until  after  the  mid- 
dle of  January,  1885,  that  the  ice  was  in  suitable  condition  for  a  proper 
survey. 

The  surveying  party,  under  charge  of  Assistant  Engineer  B.  H. 
Muehle,  reached  the  canal  on  the  21st,  and  immediately  entered  upon 
the  work,  completing  it  on  the  31st.  A  copy  of  Mr.  Muehle's  repprt, 
dated  February  27, 1885,  is  hereto  appended.  The  report  of  Mr.  Muehle, 
taken  in  connection  with  that  of  Mr.  O.  B.  Wheeler,  transmitted  with 
my  preliminary  report  of  November  13, 1884,  seems  to  exhaust  the  sub- 
ject, as  far  as  concerns  the  effect  produced  upon  the  navigation  of  the 
canal  by  the  erosion  of  the  right  bank  of  the  Saint  Glair  Kiver. 

The  special  report  transmitted  by  me  under  date  of  January  30, 1885, 
deals  with  the  condition  of  the  channel  at  and  below  the  lower  end  of 
the  canal,  and  requires  no  modification. 

To  the  estimate  therein  made  it  is  only  necessary  to  add  the  cost  of 
the  dredging  required  at  the  upper  end  of  the  canal  to  fully  restore  the 
channel.  The  quantity  to  be  removed  is  in  the  neighborhood  of  8,000 
cubic  yanls. 

The  estimate  then  becomes : 

For  dredging  at  the  lower  end  of  the  canal,  40,000  cubic  yards,  at  25  cents. . .  $10, 000 
For  dredging  at  the  upper  end  of  the  canal,  8,000  cubic  yards,  at  25  cents. . .  2, 000 
Add  10  per  cent,  for  contingencies 1,200 

Total 13,200 

It  seems  to  be  beyond  question  that  the  cheapest  way  to  preserve  the 
channel  across  Saint  Glair  Flats  is  to  maintain  the  present  canal  and 
to  remove,  by  dredging  from  time  to  time,  the  accumulations  above  and 
below  it. 

The  cost  would  be  but  a  small  proportion  of  what  would  be  required 
to  protect  the  right  bank  of  Saint  Glair  Biver,  and  such  protection 
would  only  be  remedial  in  a  comparatively  small  degree,  for  we  would 
still  have  the  much  greater  accumulations  due  to  the  sediment  from 
Lake  Huron,  and  the  erosion  from  the  Ganadian  side  of  the  river  to 
take  care  of  and  remove. 
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In  case  it  be  deemed  best  to  print  this  report,  I  have  to  reqnest  that 
it  be  considered  as  including  all  the  papers  on  the  subject,  beginning 
with  my  report  of  November  13,  1884,  and  ending  with  this- 
Very  respectfully, 

O.  M.  POK, 
Lieut  CoL  of  Engineers, 
^  Bvt.  Brig.  Gen.,  U.  8.  A. 

To  the  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  b.  h.  muehlr,  assistant  engineer. 

United  States'  Engineer  Office, 

Detroit,  Mich.,  February  27,  1885. 

Genehal:  On  the  2fith  day  of  December,  1884, 1  received  yonr  iustriictions  to  **  pro- 
ceed to  Saint  Clair  Flats  Canal,"  there  to  *'  make  a  survey  showing  the  condition  of 
that  inijirovement,  e8i»ecia]ly  of  the  channel  from  the  lower'end  into  Lake  Saint  Clair," 
and,  if  possible  within  the  limit  of  available  funds,  "  to  include  the  whole  canal  and 
the  approach  at  the  head." 

In  obtdience  to  these  instrnctionH,  I  proceeded,  on  the  2l8t  day  of  January,  18S5, 
via  Algonac,  to  the  head  of  the  Saint  Clair  Flats  Canal;  and  took  quarters  at  the 
iipl)er  light-house.  Commencing  operations  at  a  ])oint  7,000  feet  south  of  the  head, 
and  near  the  lower  end  of  the  ciinal.  soundings  were  taken  through  holes  cut  in  the 
ice  for  the  purpose,  on  lines  at  right  angles  tt>  the  inner  face  of  the  west  dike,  25  feet 
apart,  and  on  each  line  every  20  feet,  in  such  manner  that  each  point  of  sounding  on 
one  line  was  located  opposite  the  center  of  the  space  between  two  soundings  on  the 
next  adjoining  lines.  On  this  plan  an  area  exterxling  from  the  starting  point  out 
into  LakeSaiiit  Clair,  a  distance  of  2,000  feet,  and  300  feet  wi<le,  was  sounded,  which 
covered  the  shoalest  part  of  the  channel  entrance.  From  thence  the  lines  of  aound- 
ings  were  run  50  feet  apart,  and  the  jioiuts  on  each  lino  20  feet  apart  for  a  distance  of 
1,000  feet,  and  50  feet  apart  for  a  further  distance  of  750  feet  along  the  axis  of  the 
channel,  where  the  deep  water  of  the  lake  was  reachctl  and  sounding  discontinued. 
On  each  side  of  the  300-foot  channel,  which  is  equal  to  the  width  of  the  canal,  the 
lines  of  soundings  were  extendi'd  every  50  feet,  so  as  to  widen  the  area  examined 
to  5<»0  i'ri'tf  or  250  feet  on  each  sitie  of  the  axis  of  the  canal  as  extended  into  Lake 
Saint  Cair. 

The  soundings  thus  far  taken  were  reduced  to  standard  low  water  and  platteil,  and 
a  tracing  of  this  portion  of  the  survey.  to«;ethor  with  an  estimate  of  (|uantitie8  of  ma- 
terial required  to  ho  removed  i\v dredging  to  atl'ord  a  uniform  channel  depth  of  16 feet, 
WSH  forwarded  to  you  under  date  January  28,  l'^'^5. 

Tlie  funds  available  being  far  from  exhausted,  the  sounding  of  the  channel  lietween 
the  eanal  dikes  was  continued  Irom  the  starting  point  to  the  head  of  the  canal,  on 
the  phiu  first  above  described,  and  extended  750  feet  beyond  the  head  or  until  deep 
water  was  reached,  at  the  jiiiulion  with  the  old  south  channel  of  Saint  Clair  River, 

The  tic;ld  work  was  completed  January  ol,l?^^5,  about  ti.aOO  soundings  in  all  having 
b<'eu  taken,  and  after  dischaiging  the  ])aity  I  returned  to  Detroit  on  that  day. 

This  .survey  was  made  in  connect  ion  with  an  examination  and  survey  of  the  right 
baiil<  nf  Saint  Clair  Kiver,  from  Lake  Huron  to  Lake  Saint  Clair,  required  by  the 
river  and  harbor  act  of  July  5,  iJ^d-i,  and  with  H))ecial  reference  to  the  question  whether 
*•  the  erosion  and  wearing  of  saitl  bank  is  injuring  the  navigation  of  the  ♦  •  • 
Saint  Clair  Fiats  Siiip-Canal  by  shoaling  the  channel  and  obstructing  navigation 
thei-ein." 

In  order  to  deterniin(»  whether,  and,  if  any,  how  gnat,a  change  has  taken  place  in 
the  level  of  the  channel  bottom  during  a  given  }>eriod,  the  soundings  were  taken  as 
nearly  as  possible  on  the  sanu'  lines  ami  ])laees  which  weresoun«led  in  January,  1H?51?, 
nndtr  the  direction  of  Maj.  F.  IJ.  Farquhar.  Corps  of  Engineers,  U.  S.  Army,  (a  map 
of  NNliich  survey  is  on  tile  in  your  otlice).  Thus  a  close  eoin]>arison  of  the  depths  of 
wjiter  given  as  the  results  of  the  two  surveys  is  atfoided  and  the  changes  which  have 
taken  place  in  the  ehaunel  bed  during  the  past  two  years  may  be  described  as  follows: 

1.  riie  channel  entrance  at  the  head  of  the  canal  is  obstructed  by  two  shoals,  one 
extending  from  the  head  of  each  oCthe  dikes  in  a  northerly  or  up-stream  direction, 
and  the  l)ottoms  of  the  slopes  of  which  shoals  encroach  upon  the  channel  of  ItJ  feet 
depth  in  a  manner  fo  contract  the  width  of  such  navigable  channel  to  only  lOOfeetat 
a  distance  of  about  'M>0  feet  alM)ve  the  heads  of  the  canal  banks.  This  contraction  of 
the  channel  entrance  was  found  in  IHH;;,  and  appears  to  have  changed  but  little  within 
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the  last  two  years,  as  shown  by  the  accompanying  sketch.*  While  the  width  remains 
substantially  the  same,  the  depth  of  this  reach  has  increased  quite  perceptibly,  as  is 
indicated  by  the  changed  position  of  the  17-foot,  curve  of  the  old  south  channel  at 
its  intersection  with  the  channel  of  entrance  to  the  canal.  The  shoal  which  projects 
from  the  head  of  the  west  dike  of  the  canal  has  retained  the  same  proi>orlions  during 
the  last  two  years,  while  the  easterly  shoal  shows  accretions  upon  its  northerly  end, 
which,  however,  do  not  encroach  upon  the  navigable  channel  along  the  axis  of  the 
canal  entrance. 

The  cubic  contents  of  the  two  shoals,  as  shown  by  the  surveys  of  188;J  and  1885,  re- 
spectively', including  an  area  bounded  by  parallel  lines,  which  are  cootinuations  of 
the  inner  faces  of  the  canal  banks,  have  been  computed  and  illustrate  the  changes 
which  have  taken  place  within  the  last  two  years,  as  follows: 


Shoal  1883.  1885.      Inoroaseu 


Oub.ydt, 

EastShoal 4,'14«  5,'520  1,374 

West  Shoal... 1,8«5  1,917  82 

The  peculiar  shape  of  the  portion  of  the  river  bottom  which  includes  the  accretion 
during  the  past  two  years  should  be  not>ed.  It  consists  of  a  succession  of  sand  waves 
with  their  crests  at  right  angles  to  the  axis  of  the  channel,  sloping  gradually  and 
uniformly  upwardly  toward  the  canal  entrance  and  dropping  abruptly  on  the  down- 
stream side  at  intervals  of  40  to  50  feet.  This  formation  of  the  bottom  has  been  fre- 
quently observed  while  sounding  in  summer  time  from  a  boat  floating  with  the  cur- 
rent, and  is  clearly  illustrated  in  the  appended  sketch*  showing  the  result  of  the 
survey  Just  completed.  During  the  last  few  years  it  has  been  discovered  that  a  new 
channel  has  cut  through  the  marsh  from  the  east  shore  of  the  south  channel  in  a 
southerly  direction  immediately  behind  the  east  shoal  and  east  dike  of  the  canal. 
While,  therefore,  it  appears  probable  that  the  gradual  increase  in  the  length  of  this 
shoal  up-stream  is  due  to  the  effect  of  seas  running  from  the  lake  through  this  new 
channel  during  southerly  gales,  which,  when  meeting  the  river  current,  deposit  sand 
carried  in  suspension  4n  the  form  indicated,  yet  this  does  not  preclude  the  possibility 
that  a  portion,  if  not  all,  of  the  accretion  may,  have  been  brought  down  with  the 
current  from  the  upper  reaches  of  the  river.  In  1873-^74  the  channel  was  deepened 
to  16  feet,  dredging  a  width  of  200  feet,  100  feet  each  side  of  the  axis  of  the  canal,' 
and  the  encroachment  of  these  shoals  upon  the  improved  channel  are  therefore  only 
about  50  feet  at  the  narrowest  portion ;  hence,  the  obstruction  to  navigation  at  this 
point  is  but  trifling  and  may  readily  be  removed  by  dredging.  The  restoration  of  the 
200-foot  channel  will  involve  but  a  nominal  expenditure,  and  the  cost  of  removal  of 
both  ^oals  to  a  depth  of  16  feet  of  water,  between  parallel  lines  300  feet  apart,  as 
shown,  may  be  estimated  at  less  than  $2,000. 

2.  The  area  bounded  by  the  two  dikes  forming  the  canal,  which  is  7,221  feet  long 
by  300  feet  wide^  includes  a  central  channel  of  16  feet  depth  and  200  feet  wide,  and  on 
each  side  a  sloping  bank  50  feet  wide  which  repres^'uts  the  remains  of  the  original 
13-foot  channel  made  at  the  time  the  canal  was  built.  The  survey  of  1883  clearly 
shows  that  the  16-foot  channel  during  the  ten  years  of  its  existence  remained  in  a 
remarkably  good  condition,  excepting  a  slight  caving  in  of  the  banks,  more  especially 
on  the  west  side,  and  there  appears  to  be  no  important  change  in  the  channel  bottom 
during  the  last  two  years.  Both  surveys  show  a  greater  depth  of  water  than  16  feet 
in  the  upper  reach,  and  a  corresponding  amount  of  shoaling  near  the  lower  end  of 
the  canal.  It  is  believed  that  the  disturbance  of  the  channel  banks  is  caused  prin- 
cipally by  the  action  of  the  waves  or  swells  produced  by  passing  steam  vessels,  and 
this  theory  is  doubtless  correct,  for  it  will  be  observed  upon  examination  of  the  sound- 
ings taken,  that  in  close  proximity  to  nearly  every  shoal  spot  or  area  a  corresponding 
hole  or  depression  in  the  canal  bottom  may  be  traced,  and  this  formation  be  ascribed 
to  the  action  of  the  screws  of  vessels  of  heavy  draught. 

The  crests  of  these  swells  often  rise  to  the  height  of  the  dikes  of  the  canal,  and, 
with  other  causes,  have  drawn  the  sand  through  the  revetment.  This  withdrawal  of 
the  filling  of  the  dikes  has  been  observed  for  several  years,  and  the  cavities  caused 
thereby  have  been  refilled  with  cedar  bark  and  marsh-sod.  Estimating  the  amount 
of  sand  drawn  into  the  canal  by  the  quantity  of  filling  used  to  replace  it  in  the  ban^, 
there  must  have  been  6,875  cubic  yards  of  sand  added  to  the  slopes  of  the  channel 
daring  the  seasons  preceding  the  year  1881  alone;  and  as  there  are  cavities  of  almost 
cqoai  number  and  size  along  the  inner  face  of  the  dikes  at  the  present  time,  a  propor- 
tionate quantity  of  sand  has  doubtless  been  added  since.    Nevertheless,  the  recent 

*  Sketch  omitted. 
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survey  does  not  show  that  this  sand  was  deposited  in  the  central  channel  in  a  manner 
to  obstrnct  navigation  therein,  and  it  may  be  assumed  that  it  was  held  in  suspension 
by  the  swells  of  passing  steamers,  and  gradually  carried  down-stream,  by  the  natural 
current  in  the  canal,  to  a  place  of  deposit  at  or  beyond  the  lower  ends  of  the  dikes. 
Hence,  while  the  channel  depth  between  the  canal  banks  appears  not  to  have  been 
reduced  by  the  sand  washed  through  the  revetment  of  the  dikes — on  the  contrary, 
showing  a  perceptible  increase  within  the  last  two  years — it  is  reasonable  to  conclude 
that  the  navigation  of  the  canal  between  its  banks  is  not,  and  never  will  be,  seriously 
obstructed  by  sand,  which  might  be  carried  down-stream  by  the  current  from  the 
right  bank  along  the  upper  reaches  of  the  Saint  Clair  River  or  through  said  river 
from  the  shores  of  Lake  Huron. 

H.  The  channel  of  entrance  at  the  mouth  of  the  canal,  extending  from  the  lower 
ends  of  the  dikes  to  the  deep-water  of  Lake  Saint  Clair,  a  distance  ofabout  3,200  feet, 
has,  within  the  last  few  years,  shoaled  up  to  a  considerable  extent.  In  1880  the  orig- 
inal depth  of  the  16-foot  channel  was  restored  by  dredgine,  furnishing  temporary  re- 
lief. Both  the  surveys  of  1^83  and  1885  show  that  the  channel  has  again  filled  up 
with  sand-bars  in  a  manner  to  practically  restrict  navigation  to  15  feet.  In  order  ta 
determine  whether  these  obstructions  were  caused  by  the  littoral  current  along  the 
marshy  shores  of  the  lake  or  'brought  down-stream  through  the  canal  from  the  head- 
waters of  the  Saint  Clair  River,  an  examination  was  made  of  all  the  surveys  and 
maps  of  the  canal  and  vicinity  on  file  in  this  office  to  discover  the  amount  of  shoaling 
which  has  taken  place  from  time  to  time,  and  its  location  relative  to  the  channel  en- 
trance. Thus  it  was  found  that  the  13  foot  curve  in  Lake  Saint  Clair  has,  ever  since 
the  canal  was  built,  steadily  moved  lakeward  from  the  ends  of  the  dikes  in  the  pro- 
portion shown  by  the  following  table : 


On  line  of— 


1870,  oompletion  of  canal 

1872,  survey  of  November 

1873,  before  dredffiDf;  16-foot  ohannel 

1883,  larvey.  Jannary 

1885,  survey,  January 


East  dike. 


F€€L 

920 
1,180 
1,232 
1,775 
1.800 


West  dike. 


Fe€L 

800 
1,120 
1,216 
1,625 
1,600 


],U0 
1«224 
1,700 
1,700 


Within  the  limits  of  the  areas  sounded  in  1883  and  1885  it  is  impossible  to  give  the 
extent  of  the  shoals  in  a  direction  at  rig[ht  angles  to  the  axis,  both  east  and  west  of  the 
channel ;  but  the  tigures  ^iven  above  indicate  that  bars  have  formed  on  each  side  of 
the  channel  entrance,  which  accretions  have  grown  and  expanded  on  the  lines  of  the 
dikes  on  an  average  distance  of  about  840  feet  in  fifteen  years. 

Comparing  these  deposits  at  the  month  of  the  canal  with  the  shoals  which  have 
formed  at  the  outlets  of  the  various  other  channels  comprising  the  Saint  Clair  River 
delta,  a  great  similarity  is  apparent ;  and  it  is  fair  to  assume  that  the  artificial  out- 
let formed  by  the  Saint  Clair  Flats  Canal  has  carried,  and  does  carry,  its  proportion- 
ate share  of  sand  in  suspension  which  may  be  brought  down  by  the  river  onrrent 
fi'om  the  headwaters  of  the  Saint  Clair  or  from  Lake  Huron. 

fiut  the  results  of  this  survey,  as  well  as  that  of  1883,  tend  to  prove  that  the  16-foot 
channel  dredged  in  1873-'74  has  not  been  seriously  obstructed  by  the  growth  of  these 
sand  bars,  and  that  a  good  and  straight  channel  of  15  feet  depth  and  nearly  200  feet 
wide  has  been,  and  still  is,  available  for  safe  navigation.  The  obsfemctions  shown 
extend  from  the  ends  of  the  dikes  a  distance  of  about  1.700  feet  into  the  lake.  Beyond 
that  point  there  is  a  16- foot  channel,  varying  in  widtn  from  150  to  200  feet.  It  is  be- 
lieved that  this  channel  is  kept  open  in  consequence  of  its  almost  constant  use  by 
steam- vessels  and  tow-barges  moving  in  botl^  directions  between  the  deep  water  of 
tlA  lake  and  the  canal  entrance ;  and  when  the  difficulty  is  taken  into  consideration 
which  is  encouDtered  by  all  vessels,  but  more  especially  steamboats  with  a  nnmberof 
barges  in  tow,  while  trying  to  enter  the  canal  in  foggy  weather,  or  with  a  beam  wind 
or  under  a  gale,  it  is  surprising  that  the  channel  remains  in  such  fair  condition.  Thb 
shoal  areas  close  to  the  mouth  of  the  canal  were  probably  caused  by  vessels  entering 
under  difficnlties,  as  described,  meeting  others  in  this  narrow  cut  running  in  an  op- 
posite direction,  and  which,  while  trying  to  avoid  collisions,  come  in  contact  with  the 
banks  of  the  channel  in  a  manner  to  transfer  quantities  of  sand  from  the  slopes  to  the 
channel-bed. 

The  effects  of  the  blockade  occurring  in  the  latter  part  of  October,  1884,  in  this 
locality,  and  which  lasted  several  days,  during  which  time  a  number  of  large  vessels 
were  aground  upon  the  banks  of  and  the  shosus  in  the  channel,  may  readily  be  traced 
upon  the  map  of  the  survey. 

A  number  of  holes  in  the  river  bottom  are  shown  where  the  vessels  were  stranded^ 
with  adjoining  mounds  of  sand  evidently  thrown  up  by  the  wheels  of  the  powerful 
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tngs  and  steamers  in  the  efforts  to  extricate  the  vessels  from  their  perilons  position. 
This  theory  is  home  out  hy  the  fact,  which  is  fhlly  established  by  the  surveys  of  1883 
and  1885,  that  the  cubic  contents  of  these  shoals  within  parallel  lines  300  feet  apart 
are  shown  by  computation  to  be  essentially  the  same,  being  estimated  at  27,980  onbio 
yards  in  1883,  and  27,923  cubic  yards  in  1885. 

The  conclusions  which  may  be  drawn  from  the  foregoing  statement  of  the  result  of 
the  examination  and  survey  are  briefly  summed  up  as  follows : 

(1)  That  a  portion  of  sand  and  sediment  which  is  carried  in  suspension  by  the  cur- 
rent from  the  right  bank  to  the  Saint  Clair  River  and  Lake  Huron  finds  its  way  through 
the  canal  and  is  deposited  in  Lake  Saint  Clair. 

(2)  That,  nevertheless,  the  dredged  channel  above,  through  and  below  the  canal 
is  not  obstructed  by  this  movement  of  sand  and  sediment  in  a  manner  to  seriously 
interfere  with  safe  navigation. 

(3)  That  this  channel  is  kept  open  by  the  action  of  the  agitation  produced  by 
steam  craft  and  other  vessels  almost  constantly  passing  through  the  canal  during  the 
season  of  navigation. 

(4)  That  the  shoals  found  in  the  narrow  channel  entrance  at  the  mouth  of  the 
canal  are  caused  principally  by  vessels  passing  each  other,  and  compelled  to  run  close 
to  the  banks  of  the  cut  to  prevent  collision ;  also  by  vessels  entering  the  canal  in 
foggy  or  stormy  weather  and  unable  to  keep  in  the  axis  of  the  channel,  and,  inci- 
dentally, by  vessels  getting  aground  owing  to  such  difficulty  in  entering  the  canal, 
and  consequent  blockade  of  the  channel. 

(5)  That  the  remedy  for  these  obstructions  to  the  safe  navigation  of  the  channel 
entrance  lies  in  dredging  the  same  a  width  of  at  least  300  feet,  or  in  an  extension 
lakeward  of  the  canaldikes,  or  both. 

Very  respectfully,  your  obedient  servant, 

B.  H.  Mubhle; 
AsHBiani  Engineer. 
General  O.  M.  Pob, 

lAenU.  Col.  of  Engineered  U.  8.  A. 
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IMPROVEMENT  OF  HARBORS  ON  LAKE  ERIE  WEST  OF  BUFFALO,  WITH 
THE  EXCEPTION  OF  THE  HARBOR  AT  ERIE— IMPROVEMENT  OF  SAN- 
DUSKY RIVER. 


REPORT  OF  MAJOR  L.  COOPER  OVERMAN,  CORPS  OF  ENGINEERS,  OFFl* 
CER  IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  I8d5,  WITS 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 


IMPROVEMENTS. 


1.  MonroelHarbor,  Michigan. 

2.  Toledo  Harbor,  Ohio. 

3.  Port  Clinton  Harbor,  Ohio. 

4.  Sandnsky  City  Harbor,  Ohio. 

5.  Sandasky  River,  Ohio. 

6.  Huron  Harbor,  Otiio. 

7.  Vermillion  Harbor,  Ohio. 


8.  Mouth  of  Black  River,  Ohio. 

9.  Rocky  River,  Ohio. 

10.  Cleveland  Harbor,  Obio. 

11.  Fair  port  Harbor,  Ohio. 

12.  Ashtabula  Harbor,  Ohio. 

13.  Conneaut  Harbor,  Ohio. 

14.  Dunkirk  Harbor,  New  York. 


EXAMINATION. 

15.  At  Cleveland,  Ohio,  for  opening  and  improving  the  channel  known  as  the  old 

"  river  bed  "  of  the  Cuyahoga  River. 


United  States  Engineer  Office, 

Cleveland^  Ohio^  July  25,  1885. 

General  :  I  have  the  houor  to  transmit  herewith  the  auuaal  reports 
Of  the  works  of  river  and  harbor  improvement  under  my  charge  for  the 
fiscal  year  ending  June  30,  1885. 

Very  respectfully,  your  obedient  servant, 

L.  Cooper  Overman, 

Major  of  Engineers, 
The  Chief  of  ENaiNEERS,  XJ.  S.  A. 


M  M  I. 

IMPROVEMENT  OF  MONROE  HARBOR.  MICHIGAN. 

The  harbor  of  Monroe,  Mich.,  is  situated  at  the  extreme  westerly  bend 
of  Lake  Erie,  about  l^  miles  west  of  the  old  mouth  of  the  Baisin  Biver, 
and  about  3^  miles  from  the  town  of  Monroe. 

This  improvement  was  commenced  in  the  year  1835,  at  which  time  the 
Baisin  River  was  considered  an  important  stream,  and  Monroe  was  a 
place  of  some  prominence.  The  plan  of  improvement  consisted  in 
straightening  the  river  and  making  direct  connection  with  Like  Erie 
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by  a  canal  4,000  feet  long  and  100  feet  wide,  through  a  sand  peninsula. 
A  description  in  detail  of  the  operations  heretofore  carried  on  for  the 
improvement  of  this  harbor  will  be  found  in  Annual  Report  of  1880  and 
1881. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

Fo  work  in  progress  during  the  year,  as  there  were  no  funds. 
The  whole  amount  appropriated  for  this  harbor  to  date  has  been 
$213,515.27,  all  of  which  has  been  expended. 

PRESENT   CONDITION  OF    THE    HARBOR  AND    PROPOSED  PROJECT  OF 

IMPROVEMENT. 

An  examination  of  this  harbor  was  made  in  August,  1883,  extending 
from  the  docks  at  Monroe  to  the  14- foot  curve  in  the  lake.  The  sound- 
ings showed  but  slight  changes  in  depth  of  channel  from  lake  to  Monroe, 
but  the  bar  in  lake  beyond  end  of  south  pier  had  increased  somewhat, 
leaving  a  least  depth  of  S^  feet  for  a  short  distance. 

The  following  depths  were  found  in  August,  1883 : 

Feet. 

Least  depth  of  water  in  channel  entering  the  harbor 10} 

Least  depth  of  water  in  United  States  canal Jl 

Least  depth  of  water  in  channel  from  Unite<l  States  canal  to  city  canal 10 

Least  depth  of  water  through  the  city  canal 13 

Least  depth  of  water  in  channel  from  city  canal  to  docks 10 

Least  depth  of  water  in  channel  in  front  of  lower  docks 10 

Least  depth  of  water  in  channel  in  front  of  upper  docks 8 

» 

The  piers  and  revetment  of  canal  are  generally  in  bgd  condition,  and 
portions  of  the  piers  below  ordinary  low  water  are  badly  rotted.  Gen- 
eral and  thorough  repairs  will  cost,  according  to  previous  estimates, 
about  $20,000^  but  such  an  expenditure  is  not  deemed  necessary  at 
present,  as  the  commerce  si^ekiug  this  harbor  is  insignificant. 

A  small  annual  expenditure,  say  $1,000,  will,  in  ray  opinion,  keep  the 
piers  and  revetment  standing  until  commercial  interests  in  the  future 
shall  require  more  extensive  repairs;  but  as  there  has  been  no  annual 
repairs  since  1883,  an  estimate  of  $4,000  is  made  for  same  for  fiscal  year 
ending  June  30, 1887. 

The  harhor  of  Monroe  is  in  the  collection  district  of  Detroit,  Mich.  There  is  a  fixed 
white  lif^ht  of  the  fourth  order  on  the  outer  end  of  the  west  pier.  The  nearest  work 
of  defense  is  Fort  Wayne,  30  miles  distant.  The  amount  of  revenne  coUe*  ted  during 
the  eleven  months  ending  May  31,  1885,  was  $til.61.  The  value  of  the  imports  was 
117.409. 

There  were  no  exports. 

Twenty-six  vessels,  with  an  aggregate  tonnage  of  4,219  tons  entered,  and  twenty- 
five  vessels,  with  an  aggregate  tonnage  of  3,918  tons  cleared,  during  the  eleven 
months  ending  May  31,  1885. 

The  last  river  and  harbor  bill  (act  of  July  5, 1884)  made  no  appropria- 
tion of  funds  for  this  harbor;  hence  no  repairs  can  be  made  during  the 
fiscal  year  ending  June  30,  1886,  and  this  delay  will  increase  the  amount 
to  be  done  over  the  proposed  annual  expenditure. 

Money  statement 

{Amount  (estimated)  required  for  completion  of  existing  project $20,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      4, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


APPENDIX  MM — ^REPORT   OP  MAJOR   OVERMAN.  2211 

M  M  2. 
IMPROVEMENT  OF  TOLEDO  HARBOR,  OHIO. 

The  city  of  Toledo,  Ohio,  is  situated  at  the  mouth  of  the  Maumee 
KiveF.  The  Maumee  River  empties  into  Maumee  Bay  at  a  point  by  way 
of  the  chanuel  about  7  miles  from  the  deep  water  of  Lake  Erie. 

A  history  of  the  operations  carried  on  in  past  years  for  the  improve- 
ment of  this  harbor  will  be  found  in  the  Annual  Keports  for  1880, 1881, 
and  1883. 

The  present  channel,  which  is  250  to  300  feet  wide  at  the  angles,  with  a 
depth  of  from  15  to  17  feet  at  ordinary  low  water,  has  been  obtained  by 
sixteen  appropriations,  averaging  $43,670,  and  an  annual  average  ex- 
penditure of  about  $41,320.  It  is  probable  that  similarly  large  appro- 
priations will  have  to  be  made  for  some  jears  to  come^  and  a  continued 
annual  expenditure  of  about  $20,000  to  keep  the  depth  at  present  re- 
quired, which  depth  will  doubtless  have  to  be  increased  from  period  to 
period  by  the  demands  of  commerce. 

The  present  project,  adopted  in  1872  and  amended  in  1880,  so  as  to 
gain  increased  depth,  provides  for  widening  to  250  feet  at  surface  and 
to  200  feet  at  bottom  and  dee[)euing  to  16  feet  at  low  water  the  natural 
channel  through  Maumee  Bay. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

At  the  beginning  of  the  fiscal  year  $7,643.09  was  available,  and  the 
act  of  July  5,  1884,  appropriated  $20,000  for  this  harbor.  No  work  wa» 
in  progress,  nor  were  any  contracts  in  force.  As  early  as  practicable 
contracts  were  made  for  dredging  the  natural  channel  to  the  extent  of 
the  available  funds.  Two  contracts  were  entered  into;  one  with  E.  H. 
French,  of  Fulton,  N.  Y.,  dated  September  4,  1884,  for  the  removal  of 
100,000  cubic  yards,  more  or  lesj*,  of  mud,  clay,  sand,  &c.,  at  15J  cents 
per  cubic  yard,  scow  measurement ;  the  second,  dated  September  5, 
1884,  with  W.  E.  Rooney,  of  Toledo,  Ohio,  for  the  removal  of  65,000 
cubic  yards,  at  14^  cents  per  cubic  yard,  scow  measurement. 

Operations  were  commenced  at  once  and  continued  until  November 
22,  when  the  unfavorable  weather  necessitated  suspension  until  spring. 
Operations  were  resumed  April  20,  1885,  and  continued  until  contracts 
were  chised.  Work  under  W.  E.  Rooney's  contract  was  completed  May 
18,  1885,  and  a  total  of  65,068  cubic  yards  were  removed.  Work  under 
E.  H.  French's  contract  was  suspended  June  9,  ISSoy  for  want  of  funds; 
a  total  of  90,017  cubic  yards  were  removed.  The  pi  ogress  made  under 
both  contracts  was  good,  and  the  dredging  was  well  done.  The  dredges 
nuder  these  two  contracts  worked  over  all  the  six  ranges  with  the  ob- 
ject of  deepening  the  channel,  as  it  was  not  practicable  to  deepen  and 
tciden  all  the  ranges  with  the  funds  available. 

At  the  close  of  the  season  of  1885  the  condition  of  the  channel  was  as 
follows : 

First  From  the  Toledo  City  docks  to  the  Manhattan  Range  a  good 
wide  channel,  with  a  least  depth  of  18  feet. 

Second.  The  Middle  Range,  5,760  feet  long,  had  a  width  from  170  to 
180  feet,  and  least  depth  of  16.6  feet  in  dredged  channel. 

Third.  The  Phenstock  Range,  5,055  feet  long,  had  a  width  of  from 
192  to  240  feet  (the  latter  width  at  the  turns),  and  least  depth  of  16.3 
feet  in  channel. 

Fourth.  The  Carr  Range,  11,580  feet  long,  with  width  from  120  to  210 
feet  (at  turns),  and  least  depth  of  16.3  feet  in  dredged  channel. 

Fifth.  The  Turtle  Island  Range,  9,790  feet  long  and  a  width  of  from 
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60  feet  across  bars  to  180  feet,  and  least  depth  of  16.25  feet  in  the 
dredged  chaoDel. 

Sixth.  The  Outer  Range,  7,800  feet  long  and  a  width  of  from  60  feet 
to  210  feet,  with  least  depth  of  16.4  feet. 

Fall  depth  of  16^  feet  at  all  the  elbows,  and  increased  width  given 
varying  from  160  to  350  feet. 

All  soundings  referred  to  the  zero  of  the  gauge.  No  complaints  were 
made  from  vesselmen  or  owners  <lnring  the  season  for  want  of  greater 
depth  in  channel.  Increased  width  was  needed,  and  snags,  &c.,  were 
complained  of.  The  snags  were  removed  from  out  of  the  channel,  bat 
there  was  too  much  work  needed  to  give  the  necessary  depth  to  allow 
ot  anything  bat  the  miuimum  of  width  in  some  places,  with  the  removal 
of  only  155,000  cubic  yards. 

A  comparison  of  the  condition  of  channel  with  that  of  close  of  season 
of  1883  shows  a  slight  increase  in  depth,  but  a  slight  loss  in  average 
width  of  channel,  which  would  indicate  that  with  the  removal  of  the 
annual  deposits  it  will  be  necessary  to  provide  for  the  removal  of  over 
200,000  cubic  yards  for  some  seasons  3*et,  in  order  to  secure  the  full 
depth  and  full  width  proposed  for  the  improvement. 

The  total  amount  appropriated  to  close  of  fiscal  year  for  this  harbor 
since  1866  has  been  $704,700,  of  which  sum  $704,446.19  has  been  ex- 
peuded.  The  estimated  cost  of  the  present  project,  viz,  a  channel  with 
a  least  depth  of  16  feet  at  ordinary  low  water  and  250  feet  in  width  at 
surface,  was  $570,000;  of  this  amount  $510,000,  to  close  of  fiscal  year, 
had  already  been  appropriated. 

The  balance  of  $60,000  yet  to  be  appropriated  will  not  complete  the 
project  as  originally  estimated,  mainly  from  the  lengthened  period  con- 
sumed in  doing  the  work  for  want  of  adequate  appropriations.  The 
estimate  made  in  1872  (amended  in  1880)  contemplated  large  appropria- 
tions and  consequently  limited  contingencies,  whereas  the  appropria- 
tions have  been  small,  requiring  twelve  years  to  obtain  $510,000,  and 
contingent  expenses  and  the  annual  removal  of  the  deposits  ot  each 
winter  and  spring  have  been  repeated  for  these  twelve  years,  so  that 
they  have  absorbed  at  least  $100,000  of  the  original  estimate.  It  will 
therefore  require  at  least$160,000  to  complete  the  projected  improvement 
of  the  natural  channel  through  Maumee  Bay,  all  of  which  can  be  ex- 
pended in  one  season  in  dredging  to  deepen  and  widen  "the  natural 
channel  through  Maumee  Bay." 

The  amount  of  commerce  to  be  benefited  is  very  large  and  continues 
to  grow  in  importance;  previous  reports  have  given  valuable  statistics 
on  this  subject,  to  which  attention  is  invited. 

The  commercial  interests  of  Toledo  have  taken  considerable  interest 
of  late  in  project  for  <' straight  channel  to  Lake  Erie,  as  approved  by 
Board  of  Engineers  in  1872,  and  for  which  a  resurvey  and  estimate  of 
cost  was  made  in  1881,  under  direction  of  Maj.  John  M.  Wilson,  of  the 
Corps  of  Engineers,  in  accordance  with  act  of  Congress  dated  March  3, 
1881.    Two  plans  were  estimated  upon  and  discussed  by  Major  Wilson 
in  his  report.    The  first  was  for  a  straight  channel  wit/iout  revetment 
or  dikes  and  estimated  to  cost  $823,813.    The  second  plan  was  a  simiVakt 
channel,  but  with  revetments  and  dikes  estimated  to  co8t   $2,3(>3  92S 
Major  Wilson,  in  concluding  the  discussion  of  the  plans,  writes  asfoV 
lows: 

This  second  plan  I  look  upon  as  the  moHt  satisfactory  solution  of  th.e  umK^ 
properly  iinproviug  the  harbor  of  Toledo,  Ohio.  *  rooiem  ot 

I  fully  agree  with  him  in  this  conclusion,  and  if  a  "  straight    \ 
to  Lake  Erie''  be  undertaken,  it  should  be  upon  a  plaa  whiou    ^*^^^^< 

**^ca  providi 
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for  revetment  and  dikes,  and  with  the  expectation  of  its  costing  about 
$2,500,000.  Tn  the  mean  time  the  present  project,  upon  which  $510,000 
has  been  expended,  and  for  the  completion  of  which  it  is  estimated  that 
$160,000  more  will  be  required,  should  be  completed,  as  under  favorable 
appropriations  it  will  be, six  or  eight  years  before  the  "  straight  channel 
is  available. 

The  act  of  July  5,  1884,  appropriated  $25,000  to  commence  the  work 
of  making  a  straight  chauuel  for  the  Maumee  Eiver  from  its  month  to 
Lake  Erie,  in  accordance  with  the  second  plan  recommeDded  by  Major 
Wilson  in  report  dated  November  19, 1881. 

This  plan  (as  before  remarked)  is  estimated  to  cost  $2,303,923,  which 
amount  includes  item  for  contingent  expenses  amounting  to  $214,902. 
A  work  of  such  magnitude  should  not  be  commenced  unless  with  a  sum 
bearing  due  proportion  to  the  ultimate  cost,  else  the  annual  loss  would 
largely  increase  the  estimated  cost,  and  in  the  present  case  the  condi- 
tions are  such  that  the  amount  of  work  practicable  with  $25,000  would 
be  obliterated  by  the  elements  before  another  appropriation  becomes 
available.  It  was  therefore  recommended  that  the  sum  of  $25,000 
be  retained  until  further  appropriations  should  make  a  sum  large 
enough  to  properly  commence  the  work.  This  was  approved  by  the 
Chief  of  Engineers,  and  no  operations  were  undertaken  during  the 
fiscal^^ear  ending  June  30, 1885,  in  connection  with  "  straight-channel '' 
imprdvement. 

If  the  project  is  to  be  earned  out  in  accordance  with  the  terms  of  the 
first  appropriation,  then  the  dredging  and  diking  should  be  carried  on 
together.  Examining  the  details  of  the  estimate  we  find  21,000  linear 
feet  of  dike  from  Presque  Isle  Point,  (mouth  of  river)  to  the  neck  of 
peninsula,  to  cost  $232, 100,  to  protect  the  proposed  channel  to  be 
dredged  in  the  bay.  This  dredging  alongside  of  this  dike  for  full  width 
and  depth  of  channel  is  estimated  at  $424, 678.  If  we  allow  for  the  re- 
moval of  one-half  the  width  and  one-half  the  depth  for  the  opening 
season's  work,  we  should  require,  say,  $106, 000  for  the  dredging,  which^ 
added  to  the  diking  required,  gives  $338, 000  as  the  sum  necessary  to 
properly  begin  the  work  upon  the  plan  proposed. 

If,  however,  a  departure  could  be  made  froui  the  terms  of  the  act 
making  the  first  appropriation  for  the  straight  channel,  it  might  be 
worth  the  risk  to  experiment  with  the  small  sum  (1  per  cent,  of  the 
estimated  cost),  and  determine  whether  a  cut  through  Maumee  Bay, 
on  the  line  of  the  "straightchannel,''  without  revetment  or  dikes,  would 
hold  itsown,  or  to  what  extent  it  would  '•  fill  in  "  during  the  winter  and 
spring  storms.  The  result  is  doubtful,  but  as  there  is  a  chance  for  the 
cut  to  hold  its  own  the  risk  is  a  fair  one,  for  with  a  diminution  of  the 
diking  necessary  the  cost  is  rapidly  reduced. 

Further  assuming  $250,000  as  the  average  annual  appropriation  for 
this  work,  (which  sum  is  a  liberal  average  as  ai)propriations  usually  are 
made),  it  would  take  ten  years  to  complete  the  project.  The 
dredging  alone  could  be  done  in  three  years  with  similar  appropriations. 
As  the  channel  would  not  be  of  much  use  to  commerce  until  completed, 
we  should  have  the  money  invested  from  year  to  year  for  ten  years 
lying  idle,  or  equating  the  sums  and  times  we  would  have  $2, 365,000 
idle  for  five  years,  which  at  4  per  cent,  amounts  to  nearly  $480, 000. 
This  sum  added  to  the  cost  of  dikes,  &c.,  as  per  estimate  gives  $2, 203,- 
000,  which  capitalize*!  at  4  per  cent  would  yield  $88,000  per  year  with 
which  to  maintain  the  dredged  channel.  This  sum  would  pay  for  the 
annual  removal  from  the  new  channel  of  the  deposits  of  each  winter 
and  spring,  to  an  extent  equal  to  about  one  eighth  of  the  whole  amount 
of  material  originally  excavated  to  make  the  channel. 
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As  the  early  completion  of  the  straight  channel  is  a  much-desired 
end,  and  as  dredging  gives  a  tangible  result  each  year,  it  would  seem 
but  a  fair  business  proposition  to  secure  the  channel  by  dredging  in 
three  years  at  about  one-third  the  cost  of  the  whole  project,  and  em- 
ploy the  interest,  or  a  sum  of  money  equal  to  the  remaining  two-thirds 
of  cost,  in  maintaining  b^'  annual  excavation  the  newly  dredged  channeL 

All  of  which  would  favor  the  expenditure  of  the  first  appropriation 
in  dredging  alone,  provided  a  departure  from  the  terms  of  the  act  of 
July  5,  1884,  is  admissible. 

Toledo  is  in  the  collection  district  of  Miami.  There  is  a  fixed  white  light  of  the 
fourth  order  on  Turtle  Island,  and  three  sets  of  range  lights  for  parts  of  the  channeL 

The  ainonut  of  revenue  collected  during  eleven  months,  ending  May  31, 1885,  was 
$14,858.79. 

The  value  of  the  exports  was  $701, 151. 

The  collector  failed  to  give  the  value  of  the  imports.  One  thousand  two  hundred 
and  eighty-three  vessels,  with  an  aggregate  tonnage  of  450,001  tons,  entered,  and 
1,276  vessels,  with  an  aggregate  tonnage  of  447,704  tons,  cleared  during  eleven  months 
ending  May  31,  1885. 

The  deepest  draught  of  vessel  entering  or  clearing  was  14.8  feet. 

Money  statement 

TOLEDO  HARBOR,   OHIO. 

July  1, 1884,  amount  available 

Amount  appropriated  by  act  approved  July  5,  1884 


July  1, 1885,  amount  expended  during  fiscal  year  exclusive  of  outstanding 
liabilities  July  1,  1884 

July  1,  1885,  amount  available ^ 


{Amount  (estimated)  required  for  completion  of  existing  project 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887 
Submitt<!d  in  compliance  with  'requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 

TOLEDO   HARBOR,  OHICy— STRAIGHT  CHANNEL. 

Amonnt  appropriated  by  act  approved  July  5,  1884 

July  1,  1886,  amonut  available 

Amount  (estimated  )  required  for  completion  of  existing  project 2, 

Amount  that  can  be  profitably  expended  io  fiscal  year  ending  June  30, 

1887, 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1H67. 


$7, 643  09 
20,000  00 

27, 643  09 

27,389  28 

253  81 

leO.  000*00 
160,000  00 


$25, 000  00 

25,000  00 

338. 9*i3  00 

500, 000  00 


Abstract 'of  proposals  for  dredging  130,000  cubic  yards,  more  or  less,  of  mud,  clay,  sand,4'Cu 
from  the  channel  through  Maumee  Bay^  Lake  Erie,  received  and  opened  by  Maj,  L,  Cooper 
Overman,  Corps  of  Engineers,  at  Unit^  States  engineer  office,  Cleveland,  Ohio,  at  12 
o'clock,  noon,  Saturday,  August  23,  1884,  under  advertismnent  of  July  25,  1884. 


No. 

Names  and  addresses  of  bidders. 

Rate  per 
cubic  yard. 

Remarks. 

1 

L  P.  &  J.  A.  Smith.  Cleveland.  Ohio 

Cents. 
20 
17 

*14| 
tl6 

20 

26 
24* 

15J 
10 

2 

Georcre  Talbot.  Buflklo.  N.  Y 

8 
3a 

4 

Jw.  E.  Rooney,  Toledo,  Ohio \ 

Sheldon  &  Back.  Toledo.  Ohio 

Contract  awarded,  subject  to  the 
approval  of  the  Chief  of  Engi- 
neers, for  65,000  cubic  yards. 

Bid   informal.     Guarantee  noft 

■5 

FitKBimmoiis  &,  nonnpll.  Chicasro.  HI  

signed. 

(8 

CbicaKo  Dredginjf  and  Dock  Company,  by  C.  ¥. 
Crrtne.  orHRidt-Dt. Chicago.  Ill ...... 

7 

Edwin  H.  French.  Fulton.  N.  Y  

Contract  awarded,  subject  totbe 
approval  of  the  Chief  of  En- 
gineers, for  100,  GOOcubic  yards. 

8 

Carkin,  Stickney  &  Cram,  East  Saginaw.  Mich 

000  cubic  yards. 


f  130,000  cubio  yards. 
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Abitraoi  of  oontraeUfar  improving  harhor  at  IbledOf  OhiOj  in  force  during  flioal  year  end* 

ing  June  30,  1885. 


Names  and  residences  of  ooniractois. 

Date  of  con- 
tract. 

Subject  of 
contract 

h 

S.  H.  French.  Fulton.  New  York 

Sept  4, 1884.. 
Sept  6.1884.. 

Dx«dglng . . 
Dredging . . 

Oentt. 
151 

141 

Contract  completed 
and  dosed  Jane 
9,1885. 

Contract  completed 

"W.  S.  Sooney,  Toledo,  Ohio 

and  dosed  Hay 
18,1885. 

M  M  3. 

IMPROVEMENT  OF  POET  CLINTON  HARBOR,  OHIO. 

Port  OliDtoD,  Ohio,  is  situated  at  the  moath  of  the  Portage  Biver,  a 
Btream  which  rises  in  the  northwestern  part  of  Ohio  and  empties  into 
Lake  Erie. 

A  history  of  the  operations  heretofore  carried  on  for  its  improvement 
will  be  foand  in  Annaal  Eeports  of  1880  and  1881. 

The  present  project,  adopted  in  1875,  consists  of  a  pile  revetment  967 
feet  long,  running  from  the  north  shore  of  Portage  Biver  opposite  the 
town  out  into  the  lake,  in  a  direction  north  57^  east.  This  revetment 
then  inclines  toward  the  north  and  extends  301  feet  further,  when  a 
pile-dike  commences,  which  will  be  prolonged  a  total  distance  of  1,200 
feet,  out  to  a  depth  of  10  feet  at  the  ordinary  level  of  the  lake.  Parallel 
to  this  and  200  feet  from  it  is  an  east  pile-pier,  which  will  be  about  2,600 
feet  long,  its  inner  end  resting  on  the  south  shore  of  the  river.  This 
east  pier  will  be  a  simple  pile  structure  of  2,450  feet;  the  outer  150  feet 
will  be  a  strong  pile-dike  12  feet  wide.  A  channel  10  feet  deep  will  be 
dredged  between  the  piers. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

No  work  in  progress  during  the  year,  as  there  were  no  funds. 

The  estimated  cost  of  the  present  project,  as  submitted  in  1875,  was 
$12^,000,  a  revised  estimate  being  for  $90,000.  The  project  contemplated 
the  extension  of  the  pier  and  revetment  to  the  10-foot  depth  in  lake  at 
ordinary  stage  of  water. 

The  sum  of  $46,0(K)  has  been  appropriated  and  expended  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1884,  but  as  the  commerce  of  Port 
Clinton  is  small,  and  prospects  for  much  increase  in  the  near  future  are 
not  great,  it  is  doubtful  whether  the  expenditure  of  the  remaining 
$44,000  for  the  completion  of  the  proposed  project,  under  the  revised  es- 
timate, would  be  ailvisable. 

If  it  is  d*^cided  to  continue  the  improvement  as  proposed,  the  sum  of 
$20,000  can  be  expended  during  the  period  ending  June  30, 1887,  in  pro- 
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longing  the  pier  and  revetment.  An  examination  of  tbe  harbor  waa  made 
in  September,  1883.  The  depth  between  the  pier  and  revetment,  wher- 
ever the  same  were  parallel,  was  found  to  be  good,  averaging  from  10 
feet  to  14J  feet;  but  at  the  elbows,  where  divergence  occurs,  the  depth 
was  only  8  feet.  A  bar  has  formed  in  lake  beyond  end  of  pier,  with 
least  depth  of  7  J  feet  on  crest  of  bar. 

The  last  river  and  harbor  bill  (act  of  July  5, 1884)  made  no  appro- 
priation of  funds  for  this  harbor,  hence  no  work  can  be  done  daring  the 
fiscal  year  ending  June  30, 1886. 

Port  Clinton  i8  a  port  of  entry  ip  tbe  collection  district  of  Sandnskyy  Ohio.  The 
nearest  mvotIl  of  defense  is  Fort  Wayne,  60  miles  distant,  and  the  nearest  light-house 
is  at  Green  Island,  10  miles  distant. 

The  amount  of  commerce  to  be  benefited  by  this  improvement  is  small.  For  miles 
above  the  mouth  of  Portage  River,  and  bordering  upon  its  banks,  are  extensive  tracts 
of  hard-wood  timber,  from  which  lumber,  staves,  spokes,  &c.,  are  made  and  sent  to 
Port  Clinton  for  shipment. 

The  amount  of  revenue  collected  during  eleven  months  ending  May  31,  1885,  was 
115.25. 

There  were  no  imports  or  exports. 

Twenty-six  vessels,  with  an  aggregate  tonnage  of  2,150  tons,  entered,  and  twenty- 
one  vessels,  with  an  aggregate  tonnage  of  l,^^8  tons,  cleared  during  eleven  months 
ending  May  31,  ld&5. 

The  deputy  collector  of  the  port  states,  **  that  a  very  small  part  of  vessels  that  trade 
from  this  port  do  not  enter  or  clear,  for  they  do  not  trade  out  of  the  district. 

Money  statement 

July  1,  1884,  amount  available $29  38 

July  1,  1H65,  amount  expended  during  fiscal  year,  exclusive  of  outstanding   • 

liabilities  July  1,1884 11  68 

July  1, 1885,  amount  available 17  70 

{Amount  (estimated)  required  for  completion  of  existing  proiect 44, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


M  M  4. 

IMPROVEMENT  OF  SANDUSKY  CITY  HARBOR,  OHIO. 

Sandusky  Bay  empties  into  Lake  Erie  about  40  miles  from  its  west- 
ern extremity.  It  is  a  natural  harbor,  containing  an  area  of  about  22^ 
miles,  with  a  depth  from  8  to  12  feet,  protected  on  tbe  north  and  north- 
west from  the  gales  of  the  lake  by  a  long,  narrow  peninsula,  and  on  the 
northeast  by  what  is  known  as  Cedar  Point.  A  full  description  of  the 
operations  carried  on  in  past  years  for  the  improvement  of  this  harbor 
will  be  found  in  annual  reports  of  1880  and  1881. 

The  present  project,  adopted  in  1880,  ])rovides  for  a  channel  L'OO  feet 
wide  and  15  feet  deep  through  the  outer  bar,  and  in  the  bay  up  to  within 
50  feet  of  the  line  of  docks  and  then  parallel  to  the  docks,  with  a  width 
of  100  feet  and  depth  of  15  feet. 

OPERA'^IONS  during  THE  FISCAL  YEAR. 

At  the  beginning  of  the  fiscal  year  there  was  only  a  balance  of 
$823.96.    No  work  was  in  progress  nor  were  any  contracts  in  force. 

The  act  of  July  5,  1884,  appropriated  $20,000  for  this  harbor,  only 
$10,000  of  which  were  decided  as  available. 
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A  contract  was  made  with  Stang  &  Gillmore,  of  Lorain,  Ohio,  dated 
Angnst  21,  1884,  for  the  removal  of  52,000  cubic  yards  of  material  fn^m 
the  channel  throngh  the  bay  and  outer  bar,  to  deepen  same;  at  least 
15,0:  0  cubic  yards  to  be  taken  from  channel  through  the  bar.  Contract 
price  17J  cents  per  cubic  yard. 

Operations  were  begun  at  once,  and  continued  with  a  few  slight  inter- 
ruptions, until  November  4,  1884,  when  the  contract  was  closed. 

They  removed  a  total  of  51,941  cubic  yards,  which  resulted  in  obtain- 
ing a  good  channel,  with  least  depth  of  15^  leet,  but  not  of  full  width 
through  all  the  ranges.  The  condition  of  channel  was  better  than  at  the 
close  of  the  season  of  1883,  showing  an  advance  in  the  proposed  im- 
provement over  the  annual  "  filling  in."  The  outer  bar  needs  most 
attention  where  the  full  width  has  not  as  yet  been  obtained  on  account 
of  the  small  appropriations. 

The  total  amount  appropriated  for  this  harbor  to  close  of  fiscal  year 
has  been  $265,080,  of  which  sum  $254,450.07  has  been  expended. 

It  is  estimated  that  $20,000  will  be  required  to  complete  the  present 
project,  the  whole  of  which  can  be  expended  in  fiscal  year  ending  June 
30,  1887.  With  an  increase  of  commerce  at  Sandusky  an  increase  to  16 
feet  in  depth  of  channel  will  be  needed,  to  make  it  corresi>ond  with  other 
important  harbors  on  Lake  Erie  and  with  depth  now  carried  through 
the  Saint  Clair  Flats  Canal.  This  increased  depth,  it  is  estimated,  would 
cost  $61,000  additi9nal,  making  $81,000  required  for  this  harbor,  of 
which  some  $60,000  can  be  expended  by  the  close  of  the  fiscal  year  end- 
ing June  30,  1887. 

Like  all  the  lake  harbors  where  a  dredged  channel  is  the  method  of 
improvement,  the  annual  expenditure  must  he  a  large  one  to  maintain 
the  channel  and  remove  the  material  which  the  winter  and  spring 
storms  wash  into  the  channel. 

In  the  act  of  July  5, 1884,  the  following  occurs  in  connection  with 
Sandusky  Harbor : 

ImproviDg  harbor  at  SapdnHky  City,  Ohio :  Continning  improvement,  twenty  thou- 
sand dollars ;  one-half  of  said  snm  to  be  expended  in  deepening  the  channel  and  the 
other  half  in  the  repair  of  existing  works. 

Since  1855  there  has  been  no  work  carried  on  by  the  United  States  for 
the  improvement  of  Sandusky  Harbor  other  than  dredge-work.  Pre- 
vious to  and  during  1855  a  number  of  rough  cribs  had  been  located  along 
the  then  existing  sand  bar  or  ^^  peninsula,'' which  protected  Sandusky 
Bay  on  the  north  and  west  from  the  winds  and  lake  waves ;  but  during 
the  winter  of  1859  the  crib-work  was  "  nearly  all  destroyed,"  and  no 
expenditure  has  since  been  made  towards  replacing  it.  At  present 
there  is  not  a  vestige  of  the  cribs  to  be  seen. 

There  are,  therefore,  no  "  existing  works"  for  improving  the  harbor 
of  Sandusky  City,  and  the  $10,000  was  not  available. 

Total  amount  expended  during  the  year  ending  June  30, 1885,  was 
$10,194.03. 

Sandusky  City  Harbor  is  in  the  collection  district  of  Sandnsky  Ohio.  There  is  ti 
light-house  on  Cedar  Point,  with  a  fixed  white  light  of  the  fifth  order,  and  three  range- 
lights  within  the  bay.     Fort  Wayne,  below  Detroit,  is  the  nearest  work  of  defense. 

The  amount  of  revenue  collected  during  eleven  months  ending  May  31,  1885,  waa 
$7,2-23.23. 

The  value  of  the  foreign  imports  was  $43,023  and  of  the  forei^  exports  $30,708. 

J  was  unable  to  learn  the  value  df  the  domestic  imports  and  exports. 

The  imports  consisted  of— 

Iron  ore gross  tons..         107,704 

Anthracite  coal do 32,994 

Lumber feet..  50,500.(00 

Latb number..     3,325,000 
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ShiDgleB number..    5,995,000 

Salt barrels..  45,000 

Grain bnahels..         859,039 

The  exporto  consinted  of— 

Coal groes  tons..  31,674 

Stone corde..  700 

Merchandise tons..  12,000 

Lime barrels..  37,000 

Eight  hundred  and  seventy-eight  vessels,  with  an  aggregate  tonnage  of  2X2,7^ 
tons,  entered,  and  eight  hundred  and  seventy-three  vessels,  with  an  aggregate  ton* 
nage  of  215,893  tons,  cleared  dnring  eleven  months  endiug  Hay  31,  1885. 

The  largest  cargo  that  entered  was  1,621  gross  tons  of  iron  ore  ;  the  largest  cargo 
that  cleared  was  1,578  tons  of  coat. 

The  deepest  draught  of  vessels  entering  or  clearing  was  15  feet  9  inches. 

Money  statement, 

July  1,1884,  amonnt  available |823  96 

Amount  appropriated  by  act  approved  July  5, 1884 20,000  00 

20,823  96 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 10,194  03 

July  1,  1885,  amonnt  available 629  93 

July  1,  1685,  amount  unavailable 10,000  00 

{Amount  f  estimated)  required  for  completion  of  existing  project 10, 000  00 

Amonut  that  can  be  protitably  expended  in  fiscal  vearending  Jnne:)0, 1887  10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ahuiract  of  proposals  for  dredging  40,000  cubic  yards,  more  or  Uss,  of  mud,  elatf,  sand,  fc,, 
from  the  natural  channel  through  Sandusky  Bay,  and  through  the  outer  bar,  to  deepen 
same,  received  and  opened  by  Maj.  L.  Cooper  Overman,  Corps  of  Engineers,  at  United 
States  engineer  office,  Cleveland,  Ohio,  at  12  o'clock  noon,  Tuesday,  August  12,  1884, 
under  advertisement  of  July  25, 1884. 


No.  Names  and  addreuMS  of  bidders. 


Rate  per 
cabicyard. 


Bemarks. 


1  George  Talbot.  Bnffalo,  N .  Y 

2  Shelflon,  Buckf«  &  Co.,  Toledo.  Ohio. 

3  L.  P.  &,.!.  A.  Smith.  CleTelaud.  Ohio 

4  Willam  E.  R<»oney,  Toledo,  Ohio 

6     Stang  Sc  Gillmore,  Lorain,  Ohio 

Edwin  H.  French,  Tnlton,  N.  Y 


Contract  awarded  sabject  to   the 
proval  of  the  Chief  oi  Engineers. 


ap- 


Contract  entered  into  with  Stang  &  Gillmore ;  dated  ^-ugast  21,  1684;  completed 
November  5,  1884, 


M  Ms. 


IMPROVEMENT  OF  SANDUSKY  RIVER,  OHIO. 

The  Sandusky  Eiver  rises  in  Kichland  County,  Ohio,  and  after  a 
very  circuitous  course  empties  in  Sandusky  Bay  about  14J  miles  fiom 
Cedar  Point,  where  the  bay  empties  into  Lake  Erie. 

Fremont,  the  head  of  navigation,  is  17« miles  from  the  mouth  of  the 
river.  It  is  a  city  of  about  9,U00  inhabitants,  and  the  market  place  of 
a  large  and  productive  surrounding  country.  A  history  of  the  work 
carried  on  in  past  years  for  the  improvement  of  the  river  will  be  found 
in  Annual  Report  for  1881. 
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The  present  project,  ietdopted  ia  1880,  provides  for  dredging  a  channel 
100  feet  wide  and  9  feet  deep  through  the  various  bars  between  the  city 
of  Fremont  and  the  depth  of  9  feet  in  Sandusky  Bay. 

Major  Wilson,  Corps  of  Engineers,  the  then  officer  in  charge,  in  his 
annnal  report  for  1882,  writes  as  follows: 

I  am  satisfied  that  bat  little  difilcalty  will  be  experienced  in  keeping  open  at  all 
times  a  good  channel  with  a  depth  of  9  feet  between  Fremont  and  the  mouth  of  the 
river;  but  the  character  of  the  materials  composing  the  outer  bar  is  such  that  I  deem 
it  exceedingly  doubtful  whether  the  channel  lately  dredged  through  it  will  remain 
open  for  any  length  of  time.  I  feel  sure  that  no  permanent  improvement  can  be 
maintained  without  an  elaborate  system  of  dikes,  the  expense  of  which  would  not  be 
warranted  by  the  present  limit-ed  commerce  of  the  port. 

OPERATIONS  DITRINa  THE  FISOAL  TEAR. 

Balance  of  appropriation  under  act  of  August  2, 1882,  at  {beginning 
of  fiscal  year  was  $628.47. 

No  fnrther  appropriation  has  been  made  since.  The  amount  on  hand 
was  too  small  to  attempt  any  new  work  and  was  reserved  for  some  con- 
tingency pending  further  appropriations. 

No  work  was  done  during  the  fiscal  year. 

There  have  been  no  complaints  from  vessel-men  as  to  the  condition 
of  the  channel,  nor  requests  for  additional  improvements ;  hence  it  is 
assumed  that  the  river  in  present  condition  answers  all  demands  of  the 
commerce  navigating  it. 

The  estimated  cost  of  the  present  project  is  $44,000;  of  this  amount 
$21,500  has  been  appropriated;  $10,000  can  be  expended  during  the 
period  ending  June  30, 1887. 

Total  amount  appropriated  for  this  river  to  date  is  $51,500,  of  which 
sum  $50,871.53  has  been  expended. 

The  last  river  and  harbor  bill  (act  of  July  5,  1884)  made  no  appro- 
priation of  funds  for  this  river;  hence  no  work  can  be  done  during  the 
fiscal  year,  ending  June  30,  1887. 

Fremont,  the  head  of  navigation,  is  in  the  collection  district  of  Sandusky,  Ohio.  The 
nearest  light-house  is  at  Cedar  Point,  the  entrance  to  Sandusky  Bay.  Fort  Wayne, 
near  Detroit,  Mich.,  is  the  nearest  work  of  defense. 

The  collector  of  the  port  of  Sandusky,  Ohio,  in  whose  collection  district  is  the  port 
of  Fremont,  reports  that  during  the  eleven  months  ending  May  31,  1885,  the  business 
at  the  port  of  Fremont  was  so  very  small  that  it  is  not  worth  considering. 

Money  statement 

July  1,  1884,  amount  available $628  47 

July  1,  1885,  amount  available 628  47 

Amount  (estimated)  required  for  completion  of  existing  project 22, 500  00 

Amonnt  that  can  be  profitably  expended  in  fiHcal  year  ending  June  '30 ^  1887  10, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


{ 


M  M6. 

IMPROVEMENT  OF  HURON  HARBOR,  OHIO. 

The  Huron  Eiver  rises  in  the  northern  part  of  Ohio,  and  after  a  very 
circuitous  course  empties  into  Lake  Erie  about  10  miles  east  of  Sand asky 
City.  For  a  history  of  the  operations  earned  on  in  past  years  for  the 
improvement  of  this  harbor,  see  the  Annual  Eeports  of  1880,  1881,  and 
1883. 

OPERATIONS  FOR  THE   FISCAL  YEAR. 

The  act  of  July  6,  1884,  appropriated  $7,500  for  this  harbor.  A  con- 
tract was  made  dated  September  5,  1884,  with  L.  P.  &  J.  A.  Smith, 


2220      REPORT   OF   THE   CHIEP   OF  ENGINEERS,  U.  8.  ARMY. 

of  Cleveland,  Ohio,  for  repairs  to  piers  and  dredging,  also  modification 
to  contract  dated  October  22,  1884,  Operations  were  begun  September 
5,  with  dredging  from  bar  in  lake  beyond  end  of  piers,  501 J  cubic  yards 
of  material  were  excavated,  which  removed  the  small  bar  which  had 
formed,  and  restored  the  channel  to  full  15  feet  depth.  This  dredging 
occupied  only  two  days. 

Repairs  to  piers  were  commenced  September  13, 1884,  and  continued 
with  slight  interruptions  until  December  15, 18^,  when  the  contract 
was  completed  and  closed. 

The  following  materials  were  used  in  the  repairs : 

White-pine  timber feet,  B.  M..  55,829 

White-pine  plank do 13,050 

White-oak  ^imber do 20,668 

Whiteoftk  plank do 4,124 

White-oak  piles : linear  feet-.  7,077 

Screw  and  washer  bolts pounds..  4,011 

Drift  bolt« do 5,556 

Tie-pods do 1,736 

Wrought  spike do 1,181 

Brush cords..  16J 

Filling  stone do 105.  «8 

And  such  old  United  States  material  as  could  be  utilized. 

With  the  above  materials,  and  necessary  labor,  the  following  work 
was  done : 

One  hundred  and  eighty  five  linear  feet  of  west  pier  was  torn  down  to  1 
foot  below  low  water  mark  and  the  "  overhang"  torn  out  to  bottom  of 
channel  and  then  rebuilt  with  a  pile-pier;  576  linear  feet  (not  contin- 
uous) of  the  superstructure  of  west  pier  was  repaired. 

Forty  eighth  linear  feet  of  pile-protection  was  constructed  for  channel 
face  of  east  pier  and  72  linear  feet  of  pile-protection  of  same  pier  was 
repaired. 

Sixty -two  linear  feet  of  the  shore  breakwater  at  inner  end  of  west  pier 
was  repaired  besides  minor  repairs  to  both  piers. 

Total  amount  expended  during  the  fiscal  year  was  $7,293.81.  The 
piers  were  left  in  only  moderate  repair. 

The  entire  amount  appropriated  to  date  (June  30,  1885)  for  this  har- 
bor has  been  $114,273.71,  all  of  which  has  been  expended  except  $213  07 
and  has  given  a  good  channel  with  15  feet  at  low  water. 

An  examination  was  made  of  this  harbor  in  September,  1884,  and 
showed  a  fair  channel  with  least  depth  of  16  feet  and  in  such  condition 
that  a  little  work  would  secure  a  channel  depth  of  17  feet. 

As  Huron  is  one  of  the  best  natural  har1>ors  on  Lake  Erie  it  will  be 
proper,  if  the  commerce  of  Huron  increases  to  extend  the  piers,  out  to 
the  16  foot  curve  in  the  lake. 

The  Wheeling  and  Lake  Erie  Eailroad  Company  have  expended  con- 
siderable for  docks  and  slips  at  this  harbor  with  view  to  shipment  of 
coal,  &c.  The  records  of  the  custom  house,  however,  show  that  at 
present  the  amount  of  commerce  to  be  benefited  by  further  improve- 
ments at  this  harbor  is  small.  The  piers  are  in  bad  condition,  and  fur- 
ther repairs  are  badly  needed  to  prevent  a  serious  breach  between  inner 
end  of  east  pier  and  the  land. 

The  estimated  cost  of  renewing  the  superstructure  of  the  piers  was 
$22,000 ;  $13,500  has  been  appropriated,  but  owing  to  the  extra  repairs 
made  necessary  by  the  storms  of  1883  and  1884,  the  estimate  to  com- 
plete the  renewals  should  be  $15,000  (rather  than  the  remaining  balance 
of  $8,500),  which  increased  amount  can  be  expended  during  fiscal  year 
ending  June  30,  1887,  in  rebuilding  superstructure,  repairing  piers,  &c. 
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Haron  Harbor  is  in  the  oollectioa  district  of  Sandasky,  Ohio.  Fort  Wayne,  Mich., 
about  70  miles  distant,  is  the  nearest  work  of  defense.  There  is  a  fixed  white  light  of 
the  fourth  order  on  the  outer  end  of  the  west  pier. 

The  amount  of  revenue  collected  daring  eleven  months  ending  May  31,  1885,  was 
128.75. 

The  value  of  the  imports  was  $59,437,  and  the  value  of  the  exports  was  |55,280.20 
during  eleven  mouths  ending  May  31,  1885. 

Fifty-five  vessels  with  an  aggregate  tonnage  of  16,090  tons  entered  and  cleared 
during  eleven  months  ending  May  31,  1885. 

The  deputy  collector  reports  that  the  greater  part  of  the  larger  vessels  doing  busl* 
ness  at  Huron  are  engaged  within  the  limits  of  the  customs  district,  and  are  not 
obliged  to  enter  or  clear ;  hence  are  not  recorded  at  the  office. 

Money  statement, 

July  1,  1884,  amount  available |6  88 

Amount  appropriated  by  act  approved  July  5,  1884 7,5U0  00 

7,506  88 
July  1. 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1, 1884 7,293  81 


July  1, 1885,  amount  available. 


213  07 


^Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 

Amountthatcanbeprotitablyexpendedinfiscalyearenuing  June  30, 1887     15,000  00 
1  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  proposals  for  repairs  to  piers  and  for  dredging  at  Huron  Harbor,  Ohio,  received 
and  opened  by  Maj.  L,  Cooper  Orermanf  Corps  of  Engineers^  at  United  States  engineer 
office^  Cleveland,  Ohio,  at  12  o'clock  noon,  Monday,  Auguat  25,  1884,  under  advertisement 
of  July  25,  1884. 

[Approximate  qaaDtities.] 


• 

Mat«rialH. 

L.  P.  &  J.  A.  Smith, 
Cleveland,  Ohio.* 

John  Stang.  Lorain, 
Ohio. 

Price  per 
unit. 

Amount. 

Price  per 
unit. 

Amount 

2,443  linear  feet,  more  or  leas,  white  oak  or  red  elm  piles, 

driv»<n  and  cut  off .                   per  linear  fuot.. 

1,832  linear  feel, more  or  less,  white  oak  or  red  elm  piles 

for  tie«  and  back  log!* per  linear  loot.. 

78,930  feet,  B.  M.,  more  or  less,  white  pine  timber  and 

plank,  including  labor    per  Id  feet,  B.  H . . 

23,160  feet,  B.  H.,  more  or  less,  white  oak  timber  and 

plank,  inclnding  labor per  M  feet,  B.  M . . 

1.620  Dounds.  more  or  less,  iron  titvrods ner  nound . . 

$9  29 

24 

33  00 

30  00 

$708  47 

319  68 

2,604  69 

604  80 
72  90 

190  45 
180  75 
132  00 
775  00 

350  00 
41  04 

$0  30 

25 

34  00 

40  00 
04 

04 

04 

3  00 

5  00 

50 
04 

$732  90 

333  00 

2,683  62 

928  40 
64  80 

3,809  pounds,  more  or  less,  screw  and  washer  bolfs,  per 
pound    

4,150  p<mnds,  more  or  less,  drift-bolts    per  pound.. 

44  cords,  more  or  less,  fascines  »nd  brush per  cord . . 

155  cords  more  or  less  stone  (filling)  do  — 

500  cubic  yards,  more  or  loss,  dredging  and  removing 
material         per  cubic  yard . . 

05 
04i 
3  00 
5  00 

70 

152  36 
166  00 
132  00 
775  00 

250  00 

012  nounds  more  or  less,  wrousfht  soike ner  Dound . . 

36  48 

Totals 

6,  075  78 

6, 252  56 

*  Bid  not  complete ;  no  price  for  iron  tie-rodH  and  spike.    Considered  immaterial,  and  recommend 
award  of  contract,  subject  to  approval  of  Chief  of  Engineers. 

The  it«ms  of  tie-rods  and  spike  in  bid  No.  1  are  calculated  on  basis  of  price  for  drift- 
bolts,  viz,  4|  cents  per  pound,  and  the  aggregate  thereby  obtained  for  comparison 
with  No.  2  bid. 
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L.   P.   A  J.   A.   Smitli, 
Cleveland,  Ohio. 
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Names  and  residence  of  con  tractors. 
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L.  P.  4&  J.  A.  Smith,  ClevelaDd, 

Ohio. 
Modification  of  above  contract 


11  M 


Contract  completed  and  closed,  December  IS,  1884. 


M  M7. 


IMPROVEMENT  OF  VERMILLION  HARBOR,  OHIO. 

The  Yermillion  Biver  rises  Id  the  Dorthern  part  of  Ohio  and  empties 
into  Lake  Erie  about  20  miles  to  the  eastward  of  Sandusky  City. 

A  history  of  the  operations  carried  on  in  past  years  for  the  improve- 
meut  of  this  harbor  will  be  found  in  Annual  Reports  of  1880  and  188L 

The  project  of  improvemeut,  which  was  adopted  in  1836,  when  there 
was  a  depth  of  less  than  2  feet  of  water  on  the  bar  at  the  entrance,  and 
which  project  has  been  amended  from  time  to  time,  as  the  requirements 
of  commerce  demanded  deeper  water,  consists  of  parallel j)iers  125  feet 
apart  running  out  to  a  depth  of  12  feet  in  the  lake. 

OPERATIONS  FOR  THE  FISCAL  TEAR. 

At  the  opening  of  the  fiscal  year  there  was  a  balance  on  hand  of 
$915.08  for  this  harbor.  No  further  appropriation  was  made  during  the 
fiscal  year,  and  no  work  was  done  during  the  year  for  want  of  sufficient 
funds. 

An  examination  of  this  harbor  was  made  in  November,  1384,  which 
showed  that  there  was  a  good  channel  with  least  depth  of  12  feet  from 
lake  to  town  landing. 

The  proposed  project  for  this  harbor  provides  for  opening  a  channel 
100  feet  wide  and  14  feet  deep  from  lake  to  the  low^er  end  of  the  docks 
at  Vermillion ;  this  channel  to  be  secured  by  i*emoving  about  2,000  cubic 
yards  of  rock  and  about  25,000  cubic  yards  of  gravel,  sand,^  shale,  &c.,  at 
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an  estimated  cost  of  $15,000.  The  piers  need  farther  repairs,  estimated 
to  cost  $2,000,  makiug  a  total  of  $17,000  for  the  project. 

The  sand  is  steadily  eDcroaching  around  the  ends  of  the  piers  into 
the  channel,  and  to  arrest  the  progress  it  will  be  necessary  to  extend 
the  piers,  say,  500  feet  farther  into  the  lake,  at  a  cost  of  about  $70,000. 
With  the  present  limited  commerce  of  Vermillion  such  an  expenditure 
is  not  advisable. 

As  but  $3,000  of  the  estimated  $17,000  for  proposed  project  has  been 
appropriated,  and  $2,084.92  of  it  expended  in  repairs,  it  is  doubtful 
whether  anything  but  the  keeping  of  the  existing  construction  in  good 
condition  should  be  undertaken  until  an  increase  of  commerce  shall 
require  an  increase  of  channel  depth. 

The  total  amount  appropriated  for  this  harbor  to  date  is  $114,942.32, 
of  which  sum  $114,033.64  has  been  expended. 

The  last  river  and  harbor  bill  (act  of  July  5,  1884)  made  no  appro- 
priation of  funds  for  this  harbor,  hence,  no  work  can  be  done  during  the 
fiscal  year  ending  June  30,  1886. 

Vermillion  Harbor  is  in  the  collection  district  of  Sandusky,  Ohio.  There  is  a  fixed 
light  of  the  fifth  order  on  the  west  pier.  Fort  Wayne,  Mich.,  HO  miles  distant,  is 
the  nearest  work  of  defense.  The  amount  of  revenue  collected  during  the  eleven 
months  ending  May  31,  lt:;85,  was  $6.50.  Nineteen  vessels,  with  an  aggregate  tonnage 
of  4,671  tons,  entered,  and  twenty  vessels,  with  an  aggregate  tonnage  of  5,12*2  tons, 
cleared,  during  eleven  months  ending  May  31,  1685.  The  value  of  the  imports  was 
about  $l(),10U  and  of  the  exports  about  $700.  f  g        . . 

The  deepest  draught  of  any  vessel  entering  the  harbor  was  13  feet.  .^H  i  *  ' 

The  imports  consisted  of  pine  lumber,  laths,  and  limestone ;  the  exports,  of  oak 
ship-timber. 

.  Money  statement 

July  1,  18H4,  amount  available $915  08 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 6  40 

July  1, 1885,  amount  available 908  68 


'  Amount  (estimated)  required  for  completion  of  existing  project 14, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  u no  30, 1887    14, 000  00 

t  Submitted  in  compliance  with  requirements  of  section  3  of  river  and 
harbor  acts  of  1866  and  1867. 


M  M  8. 

IMPROVEMENT  OF  HARBOR  AT  MOUTH  OF  BLACK  RIVER,  OHIO. 

Blaek  River,  Ohio,  is  formed  by  two  branches,  nearly  equal  in  size, 
which,  rising  in  Lorain  County,  Ohio,  and  flowing  northward,  unite 
about  8  miles  from  the  town  of  Lorain,  where  the  river  empties  into 
Lake  Erie. 

A  history  of  the  operations  carried  on  during  the  last  fifty-four  years, 
whereby  the  depth  at  the  entrance  to  this  harbor  has  been  increased 
from  about  3  to  at  least  16  feet,  will  be  found  in  annual  reports  of  1880 
and  1881. 

The  project  of  improvement  submitted  in  1828,  and  amended  from 
time  to  time  as  the  demands  of  commerce  called  for  an  increased  depth 
in  the  channel,  consists  of  parallel  piers,  200  feet  apart,  running  out 
from  the  shore  on  each  side  of  the  mouth  of  the  river  to  a  depth  of  16 
feet  in  the  lake. 
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OPERATIONS  DURING  THE  FISCAL  TEAR. 

The  act  of  July  5, 1884,  appropriated  $10,000  for  this  harbor,  making 
$10,151.57  available  for  the  fiscal  year. 

A  contract  was  made  with  John  Stang,  of  Lorain,  Ohio,  for  repairs  to 
piers.  Work  was  begun  in  September  and  continued  until  December 
20,  when  bad  weather  necessitated  a  suspension.  Work  was  resumed 
May  20, 1885,  and  contract  closed  June  20, 1885,  by  exhaustion  of  funds. 

The  operations  under  this  contract  consisted  in  renewing  about  656 
linear  feet  of  the  superstructure  of  the  east  pier,  including  new  decking; 
in  constructing  262  linear  feet  of  pile  protection  to  the  channel  face  of 
west  pier,  and  225  linear  feet  of  pile  protection  to  the  east  pier ;  in  re- 
newing 158  linear  feet  of  decking  at  inner  end  of  east  pier;  renewing 
fender-piles  at  end  of  both  ]>iers ;  repairing  bad  break  in  west  pier,  and 
in  general  repairs  to  both  piers,  both  above  and  below  water  sarface. 

The  following  materials  were  expended  under  this  contract  in  the 
above  repairs : 

Pine  timber feet,  BM..  92.461 

Pine  plank do 30,163 

Oak  limber do 24,255 

Oak  plank do 4,37i 

Oak  piles linear  feet..  9,692 

Stone cords..  179.38 

Brush do 2 

Screw^  and  washer  bolts pounds..  1.746 

Drift-bolte do 0.484 

Spikes do 1.968 

And  such  old  material  as  could  be  utilized. 

The  whole  amount  expended  under  this  contract  was  $8,478.73. 

It  was  found  in  April,  1885,  that  a  slight  shoaling  of  channel  depth 
between  the  piers  had  occurred,  and  as  the  demands  of  commerce  were 
pressing,  authority  was  obtained  to  remove  the  deposits  by  dredge- work 
at  once.  An  agreement  was  entered  into  with  Stang  &  Gillitiore,  of 
Lorain,  Ohio,  at  the  rate  of  21  cents  per  cubic  yard.  Uperatioiis  were 
begun  May  2  and  completed  May  14,  1885.  They  removed  3,331  cubic 
yards  of  material  and  restored  a  good  16  foot  channel  between  the  piers 
from  the  lake  to  the  ore  docks  at  inner  end  of  piers.  The  Cleveland, 
Xiorain  and  Wheeling  Railroad  Company  also  did  some  dredging  near 
the  railroad  docks  to  restore  the  full  16-foot  depth  of  channel. 

The  total  amount  expended  during  the  fiscal  year  was  $10,151.21, 
leaving  only  a  balance  of  36  cents,  so  that  no  work  will  be  practicable 
at  this  harbor  during  the  fiscal  year  ending  June  30,  1886,  unless 
special  appropriation  is  made. 

The  work  (luring  the  year  has  placed  the  piers  in  fair  repair,  con- 
sidering tlieir  (Mfe  and  the  limited  amount  expended,  and  given  a  good 
16  foot  channel  of  entrance. 

The  present  project  provides  for  prolonging  the  west  pier  180  feet 
and  the  east  pier  120  feet,  and  of  renewing  about  200  linear  feet  of 
superstructure,  at  an  estimated  cost  of  $45,000.  Of  this  amount 
$27,000  has  already  been  appropriated,  but  unexpected  repairs,  maile 
and  to  be  made,  will  make  it  necessary  to  still  provide  about  $30,000 
for  completion  of  the  existing  project;  $20,000  of  same  can  be  ex- 
pended during  the  fiscal  year  ending  June  30,  1887,  in  prolonging  the 
piers  and  renewing  the  superstructure.  Total  amount  appropriate  for 
this  harbor  to  date  has  been  $210,138.73,  of  which  sum  $210,138.37  has 
been  expended,  with  which  a  good  16  foot  channel  has  been  obtained. 

The  commerce  of  this  harbor  is  increasing,  and  it  is  therefore  im- 
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portant  that  the  proposed  extension  of  piers  should  be  carried  out  at 
as  early  a  date  as  possible,  to  prevent  a  recurrence  of  the  shoaling  at 
entrance  of  harbor. 

The  whole  amount  required,  $30,000,  should  be  appropriated  in  one 
allotment,  and  it  could  be  profitably  expended  during  the  fiscal  year 
ending  June  30,  1887. 

Black  River  is  in  the  collection  district  of  Cuyahoga,  Ohio.  The  commerce  is  in- 
creasing, and  the  harbor  is  destined  to  take  high  rank  with  the  others  on  the  lakes. 
Its  trade  in  coal  and  iron  is  daily  becoming  more  valuable.  It  is  the  lake  terminus 
of  the  Cleveland,  Lorain  and  Wheeling  Railroad,  which  has  direct  connection  with 
the  Ohio  River. 

There  is  a  fixed  white  light  of  the  fourth  order  at  the  outer  end  of  the  west  pier. 
The  nearest  work  of  defense  is  Fort  Wayne,  Mich.,  80  miles  distant.  The  value  of 
the  imports  was  $262,988,  and  of  the  exports  f 574,938,  during  the  season  of  1884. 
Ninety-six  vessels,  with  an  aggregate  tonnage  of  26,061  tons,  entered,  and  166  ves- 
sels, with  an  aggregate  tonnage  of  50,625  tons,  cleared,  during  season  of  1884  (vessels 
engaged  in  the  coasting  trade).  One  hundred  and  thirty-six  vessels,  with  an  aggre- 
gate tonnage  of  24,828  tons,  entered,  and  153  vessels,  with  an  aggregate  tonnage  of 
28,222  tons,  cleared,  during  season  of  1884  (vessels  engaged  in  the  foreign  trade). 

Attention  is  called  to  the  fact  that  the  above  statement  of  commerce 
is  for  the  season  of  1884,  and  not  for  the  twelve  months  ending  June 
30,  1885. 

Money  statement 

July  1, 1884,  amount  available fl51  57 

Amount  appropriated  by  act  approved  July  5,  1884 10, 000  00 

10, 151  57 
Jaly  1, 1885,  amount  expended  during  fiscal  yea%  exclusive  of  outstanding 
liabilities  July  1,  1884 10,151  21 


July  1,  1885,  amount  available. 


36 


'  Amount  (estimated)  reanired  for  completion  of  existing  project 30, 000  09 

I  Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30, 1887  30, 000  00 
1  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

,     harbor  acts  of  1866  and  1867. 


AbBtraoi  of  proposals  far  repairs  to  piers  at  mouth  of  Black  River,  Ohio,  received  and  opened 
btf  Maj,  L,  Cooper  Overman,  Carps  of  Engineers,  at  United  States  engineer  office,  Cleve- 
land, Ohio,  at  12  o^olock,  noon,  Tuesday,  August  26,  1884,  under  advertisement  of  July  25, 
1884. 


No, 


Names  and  addresaes  of  bid* 
den. 


Daniel  M.  Averill,  Cleveland, 
Ohio.* 


Material*. 


7,225  linear  feet,  more  or  lees,  white  oak  or  red  elm 

piles,  inclading  driving,  at  82  cents  per  linear 

root. 
90,573  feet  B.  M..  more  or  less,  white  pine  timber 

and  plank,  including  labor,  at  $32  per  M  feet  B.  M. 
15, 350  feet  B.  M.,  more  or  lees,  white  oak  timber  and 

plank,  including  labor,  at  $36  per  M  feet  B.  M. 

40  cords,  more  or  less,  brush,  at  $4  per  cord    

ISO  cords,  more  or  less,  stone  (flllinfl:),  at  $5  per  cord . 
450  ponnas,  more  or  less,  iron  tie-rods,  at  8)  cents  per 

rrand. 
pounds,  more  or  less,  screw  and  washer  bolts,  at 
8|  cents  per  pound. 
4,000  ponnas,  more  or  less,  drift  bolts,  at  3}  cents  per 

ponnd. 
1,105  pounds,  more  or  less,  wrought  spike,  at  3^ 

cents  per  pound. 
Bracing  up  220  linear  feet,  more  or  leas,  of  elevat«d 
walk,  at  40  cents  per  linear  foot. 


Amount. 


$2,  312  00 

2,898  84 

552  (M) 

160  00 
750  00 
16  75 

24  11 
140  00 

40  77 
88  00 


6,981  57 


*  Bid  incomplete.    No  price  for  tie-rods  or  for  bracing  np  elevated  walk.    Amounts  printed  in  heavy 
type  price  for  said  items. 

140  ENG 
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UTo. 


KaoDM  and  addr«Mes  of  bid- 
ders. 


Ifateriftls. 


Amoant 


2     OharlM  A.  Starterant,  Londn,    7,225  linear  feets  more  or  lees,  white  oak  or  red  elm 
Ohio.*  piles,  inclnding  driviDg,  at  33  cents  per  linear 

I      loot. 
90,673  feet  B.  M.,  more  or  less,  white  pine  timber  and 

plank,  indading  labor,  at  $26.50  per  M  feet  B.  M. 
15,350  feet  B.  M.,  more  or  less,  white  oak  timber  and 

plank,  incladins  labor,  at  $36  per  M  feet  B.  M. 

40  cords,  more  or  mm,  brash,  atf2  per  cord . . 

150  cords,  more  or  less,  stone  (filling),  at  $5.75  per 

cord. 
450  pounds,  more  or  Uss.  iron  tie-rods,  at  4  cents  per 

pound. 
6w  ponnds,  more  or  less,  screw  and  washer  bolts, 

at  4  cents  per  pound. 
4,000  ponnds,  more  or  less,  drift-bolts,  at  4  cents  per 

ponnd. 
1,105  pounds,  more  or  less,  wrought  spike,  at  4 

cents  per  'M>nnd. 
Bracing  up  220  linear  feet,  more  or  less,  of  elerated  j 

walk,  at  75  cents  per  linear  foot. 


$2.384  3S 

2.400  IB 

552  06 

SO  00 
M2S0 

18  00 

27  54 

160  00 

46  00 

166  09 

6,606  00 


John  Stang,  I^rain.Ohiot- 


7,225  linear  feet,  more  or  less,  white  oak  or  red  elm  |        2.  023  00 

piles,  including  diiving,  at  28  cents  per  linear 

foot. 
90,573  feet  B.  M.,  more  or  less,  white  pine  timber 

and  plank,  including  labor,  at  $30  per  M  feet  B.  M . 
15,350  feet  B.  M.,  more  or  less,  white  oak  timber 

and  plank,  including  labor,  at  $32  per  M  feet  B.  M.  j 

40  cords,  more  or  less,  brush,  at  $2  per  cord 

ISO  cords,  more  or  less,  stone  (filling),  at  $4.70  per 

cord.  I 

450  pounds,  more  or  less,  iron  tie-rods,  at  4  cents  per 

pound. 
689  pounds,  more  or  less,  screw  and  washer  bolts, 

at  4  cents  per  pound. 
4,000  ponnds,  more  or  less,  drift  bolts,  a1  3  cents  per  ' 

pound. 
1,165  pounds,  more   or  leas,  wrought  spike,  at  3 

cents  per  pound. 
Bracing  up  220  linear  feet,  more  or  less,  t>f  elevated  j 

walk,  at  75  cents  per  linear  foot.  I 


2,717  10 

491  20 

80  00 
705  00 

16  00 

27  50 

120  00 

34  85 


(6,381  90) 


L.  P.  &  J.  A.  Smith,  Cleve- 
land, Ohio. 


7,225  linear  feet,  more  or  less,  white  oak  or  red  elm 
piles,  including  driving,  at  26  cents  per  linear 

10 


root. 

■  -        nil 

and  plank,  including  labor,  at  $32  per  M  feet  B.  M. 


90,573  feet  B.  M.,  more  or  less,  white  pine  timber 


15,350  feet  B  M.,  more  or  less,  white  oak  timber  and 

plank,  including  labor,  at  $30  per  H  feet  B.  M. 
40  cords,  more  or  less,  brush,  at  $2.75  per  cord 


^  216  00 


150  cords,  more  or  less,  stone  (filling),  at  $5  per  cord 
450  pounds,  more  or  less,  iron  tie-rods,  at  4  cents  per 

pound. 
689  pounds,  more  or  le^s,  screw  and  washer  bolts,  at 

4  cents  per  pound. 
4,000  pounds,  more  or  less,  drift-bolts,  at  4  cents  per 

pound. 
1,165  pounds,  more  or  less,  wrought  spike,  at  3} 

cents  per  pound. 
Bracing  up  220  linear  feet,  more  or  less,  of  elevated 

walk,  at  40  cents  per  linear  foot. 


1.878  50 

2,896  34 

460  50 

110  00 

750  00 

18  00 

27  50 

160  00 

40  77 

88  00 


6,481  67 


*  Extra  item  in|bid,  snubbing-posts  86  cents  per  linear  foot ;  this  price  is  equivalent  to  $30  per  M  fret , 
B.  M.,  for  the  quantity  of  oak  In  snubbing-posts.  Total  is  estimated  not  to  include  the  price  for  snub- 
bing-DOSts. 


t  Bra  incomplete.  Ko  price  named  for  bracing  uu  the  elevated  walk.  Total  obtaine«l  by  taking  ths 
maximum  figure  for  said  item,  vis,  75  cents,  wonla  still  make  the  bid  the  lowest ;  omission  not  oon- 
•tdeted  material.  Recommend  that  this  bid  be  accepted,  subject  to  the  approval  of  the  Chief  of  Ba- 
l^neera. 

Cou tract  entered  ioto  with  John  Stangi  dated  September  8, 1684 ;  completed  June  19, 
1885. 
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M  M  9. 

IMPROVEMENT  OF  MOUTH  OF  ROCKY  RIVER,  OHIO. 

Kocky  Biver  rises  in  the  northern  part* of  Ohio,  and,  flowing  north, 
empties  iqto  Lake  Erie,  about  5  miles  west  of  Cleveland. 

A  history  of  the  operations  heretofore  carried  on  at  this  place  under 
various  acts  of  Congress  will  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1880  and  1881. 

The  violent  storms  of  the  springs  of  1883  and  1884  did  considerable 
damage  to  the  pier  at  this  harbor. 

OPERATIONS  FOR  THE  FISCAL   YEAJt. 

Balance  on  hand  at  beginning  of  the  fiscal  year  of  appropriation 
under  act  of  June  14,  1880,  was  $131.87,  and  no  further  appropriation 
was  made  during  the  fiscal  year.  No  work  done  during  the  fiscal  year 
for  want  of  funds.  The  mouth  of  Rocky  River  is  not  a  port;  it  has  no 
commerce,  and  any  expenditures  of  funds  tor  its  improvement  beyond 
ne<*.essary  repairs  to  the  existing  pier  is  not  deemed  advisable. 

Tbe  Cleveland  harbor  of  refuge  is  only  5  miles  distant.  An  appro- 
priation of  $3,000  for  repairs  is  all  that  is  required  at  present.  The 
total  au^ount  appropriated  for  the  river  mouth  to  present  date  has  been 
$30,000,  of  which  sum  $38,868.13  has  been  expended. 

An  examination  of  the  river  made  in  October,  1883,  showed  that  there 
was  a  fair  channel  150  feet  wide,  with  least  depth  of  7  feet  from  Lake 
to  head  of  Island  No.  1  inside  the  pier;  all  that  the  commerce  of  the 
river  calls  for. 

The  last  river  and  harbor  bill  (act  of  July  5,  1884),  made  no  appro- 
priation of  funds  for  this  harbor,  hence  no  repairs  can  be  made  during 
the  fiscal  year  ending  June  30,  1886,  and  this  delay  will  increase  the 
amount  of  repairs  now  necessary. 

The  nearest  light-hoase  is  at  Cleveland.  The  nearest  work  of  defense  is  at  Fort 
Wayne,  Mich.,  iSs  miles  distant. 

Money  statement. 

July  1,  1884,  amount  available $131  87 

July  1,  1885,  amount  available 131  87 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  :iO,  1887    3, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


M  M  ID. 

IMPROVEMENT  OF  CLEVELAND  HARBOR,  OHIO. 

Cleveland,  Ohio,  is  situated  at  the  mouth  of  the  Cuyahoga  Biver. 
This  river  rises  in  the  northern  part  of  Ohio,  and,  after  a  very  circuitous 
course,  empties  into  Lake  Erie.  A  description  of  the  operations  carried 
on  in  past  years  for  the  improvement  of  this  harbor  will  be  found  in 
Annual  Reports  of  1880  and  1881. 

The  original  project  of  improvement,  adopted  in  1825,  when  there  was 
a  depth  of  only  3  feet  in  the  narrow  and  crooked  channel  at  the  entrance, 
and  which  project  has  been  amended  from  time  to  time,  as  the  demands 
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of  commerce  called  for  an  increase  depth  of  water,  provides  for  parallel 
piers,  200  feet  apart,  mnning  ont  to  a  depth  of  16  feet  in  the  lake. 
"  This  project  is  completed.'^ 

In  1875,  in  accordance  with  an  act  of  Congress,  a  plan  was  sabmitted 
for  a  harbor  of  refuge  at  this.place. 

This  plan,  which,  after  amendment  by  the  Chief  of  Engineers,  was 
approved  by  the  Secretary  of  War,  provided  for  an  outer  breakwater  in 
a  depth  of  about  5  fathoms,  connected  at  its  west  end  with  the  main 
shore ;  the  entrance,  near  the  east  end,  was  to  be  protected  by  extending 
the  west  pier  at  the  month  of  the  river,  ^^  according  to  present  plan.'^ 

The  original  project  of  the  Board  of  Engineers  provided  for  prolong- 
ing the  west  pier,  but  such  earnest  protests  were  made  against  this 
by  parties  interested  in  commerce,  and  such  urgent  appeals  made  for 
the  extension  of  the  east  pier  instead,  that  the  honorable  Secretarj-  of 
War,  before  whom  these  facts  were  placed,  decided  to  comply  with  the 
wishes  of  the  mariners,  and  has  directed  that  the  east,  instead  of  the 
west,  should  be  prolonged.  This  plan  has  been  still  further  amended 
as  will  be  seen  from  detail  given  later  in  this  report. 

The  shore  arm  of  the  breakwater  starts  from  a  point  about  700  feet 
west  of  the  extremity  of  the  old  bed  of  the  Cuyahoga  Kiver,  and  runs 
out  into  the  lake,  in  a  direction  nearly  due  north,  a  distance  of  3,130 
feet.  The  lake  arm,  which  is  about  parallel  with  the  main  shore,  is 
4,030  feet  long,  and  at  a  point  200  feet  from  its  eastern  extremity  a  spar 
100  feet  long  runs  out  at  right  angles,  so  as  to  break  the  force  of  the 
heavy  sea  rolling  along  the  breakwater  during  westerly  and  northwest- 
erly gales. 

All  this  portion  was  completed  in  December,  1883. 

OPERATIONS  DURING  THE  FISCAL  YEAR. 

At  the  beginning  of  the  fiscal  year  there  were  no  contracts  in  force, 
and  the  balance  of  funds  on  hand  was  only  $19,239.73.  Dredging  be* 
tween  piers  and  in  lake  beyond  end  of  piers  was  in  progress,  undei: 
agreement  with  L.  P.  and  J.  A.  Smith,  of  Cleveland,  Ohio.  This  dredg- 
ing was  completed  July  9, 1884.  The  quantity  removed  during  thepa^ 
mouth  was  1,034  cubic  yards,  making  a  total  of  11,803  cubic  yards  re- 
moved under  the  agreement,  at  a  cost  of  $2,891.86,  which  restored  a 
good  channel  for  full  width,  with  least  depth  of  17  feet  from  lake  to  the 
railroad  bridge  at  the  inner  end  of  piers. 

Bepairs  to  piers  by  hired  labor  and  purchase  in  open  market  were 
commenced  July  22,  1884,  and  continued  from  time  to  time,  and  with 
numerous  interruptions,  until  beginning  of  October,  1884. 

The  following  work  was  done: 

163  linear  feet  of  decking  of  east  pier  renewed. 

80  linear  feet  of  decking  of  west  pier  renewed. 

304  linear  feet  of  the  waling  sticks  of  east  pier  were  renewed. 

Broken  pockets  in  cribs  of  east  pier  repaired,  sheathed  with  plank 
and  refilled  with  stone..  Inner  end  of  the  east  pier  on  east  side  wa6 
sheathed  with  heavy  plank  and  riprap  stone  placed  in  angle.  The 
United  States  Engineer  boat-house  was  repaired  and  painted.  Some 
repairs  to  the  decking  of  the  pile  portion  of  the  shore  arm  of  the  break- 
water was  also  done,  and  sheathing  plemk  fastened  under  water  by  hinnt 
labor,  near  settled  part  of  breakwater. 

For  the  thorough  repair  of  the  settled  portion  of  breakwater  damaged 
in  November,  1883,  a  contract  was  made  with  John  Stang,  of  Lorain, 
Ohio,  dated  July  21, 1884.    Work  was  begun  July  30,  and  continued, 
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with  some  interruptions,  until  September  30,  when  contract  was  com- 
pleted and  closed. 
The  following  materials  were  expended  in  these  repairs: 

White-pine  timber feet,  B.  M..  90,116 

White-pine  plank do....  40,330 

Wliite-oak  timber do....  19,l(58f 

Drift-bolte pounds. .  4, 522 

Spike do....  4,013^ 

Stone  (filling) cords..  326.65 

Stone  (riprap) tons . .  2, 003. 68 

With  which,  and  by  the  use  of  a  large  quantity  of  old  material,  about 
300  linear  feet  (not  continuous)  of  the  lake  arm  of  the  breakwater  was 
repaired  and  rebuilt  to  original  height,  and  many  broken  deck  joists 
and  deck  plank  repaired,  and  stone  filling  replaced  where  slight  settle- 
ment had  occurred.  The  north  face  of  breakwater  for  37  linear  feet 
and  the  south  face  for  29  linear  feet,  where  greatest  settlement  occur- 
red, were  sheathed  with  6-inch  oak  plank  thoroughly  fastened  with 
button-headed  bolts  and  a  large  quantity  of  dp-rap  stone  used  to  solid- 
ify the  foundation.  The  lake  arm  of  breakwater  was  thereby  placed 
in  good  repair.    The  total  expended  under  this  contract  was  $10,600.52. 

During  October,  November,  and  December,  work  was  in  progress  by 
hired  \Bhov  in  placing  boiler-iron  plates  near  junction  between  crib  top 
and  lower  course  of  superstructure  to  close  opening  between  same,  and 
to  prevent  the  chafing  of  the  timbers  by  ice.  Some  twelve  plates  of 
iron,  I  by  36  by  72  inches  were  afQxed  with  fifty-two  button-headed 
bolts  in  each  plate,  so  that  18  inches  of  the  width  in  eacll  plate  was  be- 
low low-water  level.  The  work  was  tedious  and  much  delayed  at  that 
season  of  the  year. 

The  amount  expended  during  the  fiscal  year  on  piers  and  breakwater 
by  hired  labor  and  purchase  in  open  market  was  about  $3,200. 

At  the  close  of  the  fiscal  year  ending  June  30, 1885,  the  piers  were  in 
fair  repair  and  the  breakwater  in  fair  condition  and  withstanding  very 
well  the  action  of  the  storms. 

Some  slight  repairs  are  needed  to  both  piers  and  to  breakwater,  which 
will  be  done  during  August  and  September,  1885. 

There  was  a  good  16^-foot  channel  between  piers,  and  in  lake  beyond 
end  of  piers. 

COMPLBTION  OP  HARBOR  OF  REFUGE. 

In  May,  1884,  I  had  submitted  to  the  Chief  of  Engineers  a  proposed 
change  in  plan  for  completing  the  harbor  of  refuge ;  to  build  an  eastern 
arm  of  breakwater,  instea<l  of  prolonging  the  east  pier,  which  change 
received  favorable  consideration  by  the  Chief  of  Engineers.  It  was, 
however,  deemed  necessary  to  obtain  sanction  of  Congress,  and  I  was 
instructed  to  call  attention  to  said  change  of  plan  in  my  annual  report 
for  the  fiscal  year  ending  June  30,  1884. 

The  act  of  July  5,  1884,  appropriated  the  sum  of  $100,000  for  improv- 
ing harbor  at  Cleveland,  Ohio.  When  project  for  the  expenditure  of 
this  sum  was  asked  for  by  the  Chief  of  Engineers,  United  States  Army, 
I  submitted  plan  for  construction  of  cribs  and  foundation,  the  cribs  to 
be  built  during  fall  and  winter  of  1884,  the  foundation  to  be  built  and 
cribs  sunk  in  spring  of  1885,  by  which  time  Congress  would  have  had 
opportunity  to  sanction  or  disapprove  of  the  proposed  change  of  plan. 

The  Chief  of  Engineers,  United  States  Army,  referred  the  subject  to 
the  Secretary  of  War,  and  requested  that  a  Board  of  Engineers  might 
be  assembled  to  examine  and  report  upon  the  proposed  change  of  plan. 
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7'be  Secretary  of  War  ordered  a  Board  of  Engineers,  which  assembled 
September  10,  1884,  at  Cleveland,  Ohio.  This  Board,  after  an  examina- 
tion of  the  project,  and  an  interchange  of  views  with  vessel  owners,  ves- 
sel mastei^s,  and  others  interested  in  commerce  of  the  lakes,  submitt«*d 
a  report  recommending  a  change  in  plan  for  completing  the  harbor  of 
refuge,  which,  although  a  modification  of  the  plan  of  the  engineer  in 
charge,  substantially  indorsed  the  same.  It  provided  for  an  eastero 
breakwater,  beginning  at  a  point  on  the  prolongation  of  the  lake-arm 
of  the  west  breakwater,  and  500  feet  from  itj  and  running  in  all  about 
3,500  feet  in  a  broken  line,  with  two  salient  angles,  convex  towards  tbe 
lake  ending,  about  2,600  feet  from  the  shore  in  a  depth  of  25  feet  of 
water,  and  having  between  its  eastern  end  and  the  curve  of  14  fi'et 
depth  of  water  an  entrance  1,200  feet  wide. 

Such  abreak  water  would  give  an  increased  area  for  anchorage  between 
it  and  the  14-foot  curve  of  about  one  hundred  and  twenty  acres  daring 
northwest  gales,  and  about  seventy  acres  during  northeast  gales.  It 
would  protect  the  present  harbor  on  the  west  side  during  easterly  gales, 
and  would  aiibrd  safe  and  convenient  anchorage  for  vessels  ranning  into 
the  harbor  during  westerly  gales. 

The  Board  also  recommends  the  construction  of  a  parapet  abon;  4 
feet  high  and  16  feet  wide  on  the  present  west  breakwater,  to  prevent 
the  pouring  over  into  the  harbor  of  the  large  volume  of  water  thrown 
therein  during  heavy  gales,  which  it  is  asserted  raises  the  level  of  the 
water  within  the  harbor  to  such  an  extent  as  to  produce  a  very  strong 
current  out  of  it  at  the  entrance. 

The  cost  of  such  a  parapet  would  probably  be  about 160, 000 

The  cost  of  the  proposed  east  breakwater,  3,500  feet  long,  woald  be  aboat 440,  UOO 

Total .• 500.  JKW 

The  estimated  cost  of  this  harbor  of  refuge  as  originally  projected  and 
approved  was  $1,800,000.  The  amount  expended  up  to  thepresenttiine, 
the  west  breakwater  being  completed  as  originally  de8igned,  is  $8OO,(K>0. 
If  the  work  now  recommended  be  constructed  the  total  cost  of  the 
harbor  of  refugeunder  the  projectnowsubmitted  will  beabout$l,300,0(M), 
which  is  $500,000  less  than  the  original  estimate. 

The  Board  further  recommends,  in  order  that  the  present  harbor  may 
completely  fulfill  the  objects  for  which  it  was  constructed,  that  a  har- 
bor-master be  appointed,  a;nd  that  a  strong  sea-going  tug  be  employed 
during  the  season  of  navigation  to  tow  in  and  place  vessels  which  can- 
not be  handled  by  the  river  tugs. 

With  a  slight  modification,  this  report  was  approved  by  the  Chief  of 
Engineers,  United  States  Array,  and  referred  to  the  Secretary  of  War, 
who  approved  of  the  amended  report,  but  deeming  the  sanction  of  Con- 
gress to  the  change  of  i>lan  necessary,  referred  the  whole  matter  to  the 
House  of  Representatives. 

To  the  bill  prepared  by  Committee  on  Rivers  and  Harbors  of  the  House 
of  Representatives,  making  appropriation  for  rivers  aud  harbors  for  the 
fiscal  year  ending  June  30, 1886,  an  amendment  to  the  clause  relating 
to  Cleveland  Harbor  was  made  sanctioning  the  proposed  change  of  plan 
for  harbor  of  refuge  at  Cleveland,  Ohio. 

This  bill  failed  to  pass,  so  that  no  action  was  taken  towards  making 
the  $100,000  of  the  act  of  July  5,  1884,  available  towards  completing 
the  breakwater  upon  tbe  approved  plan. . 

As  the  Forty-ninth  Congress  does  not  assemble  until  December,  1885, 
the  sanction  deemed  necessary  for  the  expenditnre  of  the  $100,000  for 
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an  eastern  arm  of  breakwater  oannot  be  obtained  before  the  end  of  the 
year  1885,  and  no  active  work  will  be  practicable  before  March,  1886, 
thereby  resulting  in  a  loss  of  over  two  years'  time  in  completion  of  the 
harbor  of  refuge.  The  original  estimate  for  the  harbor  of  refuge  was> 
$1,800,000.  About  $800,000  has  been  expended  and  five-sixth,  of  the  ori- 
ginal plan  completed.  The  proposed  change  of  plan  is  estimated  to  cost 
$440,000,  so  that  the  harbor  of  refuge  with  an  eastern  breakwater  can 
be  completed  for  about  $500,000  less  than  the  original  estimate. 

The  amount  (estimated)  required  for  the  completion  of  existing  project 
is  $300,000,  and  for  completion  of  the  approved  change  in  project  i» 
$400,000,  either  of  which  sums  should  be  appropriated  in  one  allotment, 
and  can  be  profitably  expeuded  during  the  fiscal  year  ending  June  30, 
1887. 

The  balance  on  hand  July  I,  1884,  when  all  outstanding  contracts  were 
completed,  was  only  $19,239.73,  too  small  a  sum  to  invite  proposals  for 
continuing  the  breakwater  this  season.  Qence  there  has  been  no  work: 
done  during  the  fiscal  year  ending  June  30,  1885. 

The  harbor  of  refuge  as  originally  planned  would,  if  completed,  b& 
about  1  mile  long,  and  offer  an  area  of  one  hundred  and  eighty  acres  for 
anchorage,  the  depth  in  one  hundred  and  forty  acres  of  which  will  be 
from  17  to  29  feet.  The  proposed  change  would  give  about  three  hun- 
dred acres  of  harbor  room  and  about  two  hundred  and  fifty  acres  with 
the  maximum  depth.  The  total  expenditure  for  the  fiscal  year  ending- 
June  30,  1885,  including  repairs,  dredging,  contingencies,  &c.,  was 
$18,104.44.  Total  appropriated  to  July  1, 1885,  for  the  harbor  of  refuge 
is  $900,000,  of  which  sum  $795,072.85  has  been  expended  to  June  30, 
1885,  less  about  $30,000  expended  in  repairs  to  piers,  dredging,  &c.,. 
for  Cleveland  Harbor  proper. 

Cleveland  Harbor  U  in  the  collection  district  of  Cuyahoga,  Ohio.  There  is  a  fixed! 
white  light  of  the  third  order  on  shore  and  a  beacon  on  the  outer  end  of  each  pier. 
The  nearest  work  of  defense  is  Fort  Wayne,  Mich.,  110  miles  distant. 

The  value  of  the  imports  (coastwise)  was  $45,815,053,  and  of  the  exports  (coast- 
wise) was  9:i5,4 16,638.  The  value  of  the  imports  (foreign)  was  $5,71 1,445,  and  of 
the  exports  (foreign^  $485,783  during  the  season  of  1884.  Two  thousand  six  hundred 
and  forty-nine  vessels  (engaged  in  the  coasting  trade),  with  an  aggregate  tonnage  of 
1,140,007  tons,  entered,  and  two  thousand  five  hundred  and  fifty- five  vessels,  with  an 
aggregate  tonnage  of  1,120,046  tons,  cleared  during  the  season  of  1884.  Three  hun- 
dred and  seventy-two  vessels  (engaged  in  the  foreign  trade),  with  an  aggregate  ton- 
nage of  78,721  tons,  entered,  and  four  hundred  and  eighty  vessels,  with  an  aggregate 
tonnage  of  126,101  tons,  cleared  during  the  season  of  1884. 

The  collector  failed  to  state  the  amount  of  revenue  collected. 

Money  statement. 

July  1,  1884,  amount  available $19,239  73 

Amount  appropriated  by  act  approved  July  5,  1884 100, 000  00 

119,239  73 
July  1, 1885,  amount  expeuded  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 18,104  44 


July  1,  1885,  amount  available.. 1, 135  29 

July  1,  1885,  amount  unavailable 100,000  00 


< 


'Amount  (estimated)  required  for  completion  of  existing  project 300,000  00 

Amount  (estimated)  rec^uircd  for  completion  of  proposed  project 400,000  OO 

Amount  that  can  beprofitably  expeuded  in  fiscal  year  ending  June  30,1887  300, 000  OO 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1887,  for  proposed  project 400,000  OO 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abstract  ofpropo$aU  for  repairimg  a  portiom  of  the  lake-arm  of  the  hreakwafer  ai  CImtUmi, 
OkiOf  receited  and  opemed  by  Maj.  L.  Cooper  Orermam,  Corp9  of  Emfineen^  at  Umitei 
Stateo  engineer  office^  Cleveland,  Ohio,  at  \2  o'clock  noon,  Monday,,  Jnlg  14,  Ir^e^, 
adtertiaement  of  June  14,  lcd4. 


Loais  P.  A.  Jamc*      John 
A.   SmiUi,  Clere- 

Ohio.  Ohio. 


WUto-piM  timber  and  pUak,  124,883  feet,  B.  M..  more  or 

leM per  H  feel.  B.M..  $36  00       H  486  07         $35  00       $4,27121 

White-ottk  timber  sod  pUnk.  14,967  feet.  B.  li..  more  or 

leM per  M  feet,  B.M..  40  00 

StoDe  for  filling  200  eordft,  more  or  lew    per  cord.  6  00 

Btooe  for  riprap.  1,200  tons,  more  or  lees per  too..  2  00 

Drift-bolta,  2,400  poaDds.  more  or  lees per  poand . .  04^ 

Bo»t«pike  with  ^ge  heads,  2,000  pounds,  more  or  less, 

perponnd 04|            90  00               04              MM 

8,892  55     i^lOOTS 


50$  48 

35  00 

9MS5 

1,-200  00 

5  70 

1.14i« 

2,100  00 

1  00 

l.t»IO 

106  03 

03 

72« 

*  CoDtnct  awarded,  sabject  to  approval  of  the  Chief  of  Engineers. 

Contract  entered  into  with  John  Stang,  dated  July  21,  1864 ;  completed  September 
30,  1884. 


letteb  of  the  chief  of  engineebs. 

Office  of  the  Chief  of  Engineebs, 

United  States  Army, 
Washington^  D.  C.y  January  20,  1885. 

Sib:  In  the  last  Aanual  Report  of  this  office  reference  is  maile  (page 
316)  to  a  plan  suggested  by  the  officer  in  charge  of  the  improvement 
of  the  harbor  of  Glevelaud,  Ohio,  for  closing  the  eastern  side  of  the 
breakwater,  now  nearly  completed,  at  that  place,  by  another  exterior 
lake-arm  instead  of  by  extending  the  east  pier  of  entrance  as  originally 
proposed ;  and  in  my  letter  of  November  19  last,  I  had  the  honor  to 
submit  for  your  consideration  the  report  of  the  Board  of  Engineer  Offi- 
cers, constituted  to  examine  and  report  upon  this  subject. 

The  conclusions  of  the  Board,  with  the  suggestions  of  this  office 
thereon,  were  approved  by  you,  but  since  no  change  in  the  plan  already 
adopted,  and  ui)on  which  the  improvement  is  now  in  progress,  can  be 
made  without  the  sanction  of  Congress,  I  beg  leave  to  suggest  that  the 
accompanying  copies  of  my  letter  of  November  19,  and  of  the  report  of 
the  Board  be  transmitted  to  the  Speaker  of  the  House  of  Representa- 
tives for  the  information  and  favorable  consideration  of  the  Committee 
on  Rivers  and  Harbors. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 

Chief  of  Engineers^ 
Brig,  and  Bvt  Maj,  Oen. 
Hon.  Robert  T.  Lincoln, 

Secretary  of  War, 
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letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D,  C,  November  J9,  1884. 

Sir  :  The  accoinpanyiug  report  of  the  Board  of  Engineers,  consti- 
tuted by  your  direction  by  Special  Order  No.  98,  current  series,  from 
this  office,  to  consider  and  report  upon  a  project  submitted  by  Maj.  L. 
O.  Overman,  Corps  of  Engineers  (the  officer  in  charge),  for  a  change  of 
the  plan  heretofore  adopted  for  the  harbor  of  refuge  at  Cleveland,  Ohio, 
is  respectfully  submitted. 

The  plan  now  being  executed  and  partially  completed  provides  for 
a  breakwater  on  the  western  side  of  the  entrance  to  the  harbor,  and 
was  adopted  by  the  Secretary  of  War  upon  the  recommendation  of  the 
Chief  of  Engineers,  June  26,  1875.  This  breakwater  has  been  and  is 
of  great  value  to  navigation,  but  it  is  found  during  heavy  gales  from 
the  northwest,  that  it  is  not  always  possible  for  vessels  to  enter  the 
harbor  because  the  current  produced  by  winds  from  that  quarter  tends 
to  carry  them  into  the  rough  water  to  the  eastward  of  east  pier  of  en- 
trance, where  they  are  in  danger  of  being  wrecked. 

With  a  view  to  remedying  this  evil,  and  at  the  same  time  extending 
the  limits  of  the  harbor  of  refuge,  Major  Overman  submitted  a  project 
for  an  additional  breakwater  to  the  eastward  of  the  entrance,  and  upon 
this  project  the  Board  of  Engineers  has  submitted  its  report.  While 
not  adopting  the  line  of  breakwater  proposed  by  Major  Overman,  the 
Board  adopts  the  project  of  an  east  breakwater  upen  the  location  de- 
scribed in  the  accompanying  map,  at  an  estimated  cost  of  $500,000. 

The  Board  also  recommends  the  construction  of  a  parapet  about  4 
feet  high  and  16  feet  wide  on  the  present  west  breakwater,  at  an  esti- 
mated cost  of  $60,000,  to  prevent  the  pouring  over  into  the  harbor  of 
refuge  of  the  large  volume  of  water  thrown  therein  during  heavy  gales. 

I  approve  the  portion  of  the  report  of  the  Board  referred  to  above 
with  the  suggestion,  however,  that  the  proposed  east  breakwater  be 
made  more  salient  towards  the  lake,  with  the  view  to  preventing  the  ac- 
cumulated wave  spoken  of  by  the  Board.  It  is  probable,  also,  that  a 
spur  may  become  necessary  at  the  west  end  of  the  structure. 

The  matter  of  a  harbormaster  and  a  tug  for  use  of  vessels  entering 
the  harbor  is  a  subject  for  the  local  authorities  to  consider,  or  for  the 
action  of  Congress. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 

Chief  of  Engineers^ 
Brig,  and  Bvt.  Maj.  Oent 

Hon.  Robert  T.  Lincoln, 

Secretary  of  War, 

[First  iDdoraement.] 

Approved. 

By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  Clerk. 

War  Department,  November  22, 1886.  / 
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REPORT  OF  BOARD  OF  ENGINEERS. 

From  the  information  laid  before  the  Board  by  members  of  the  Cleve- 
land Board  of  Trade,  the  Ship-Owners'  Association,  and  others,  it  ap- 
pears that  while  the  construction  of  the  west  breakwater  at  Cleveland, 
Ohio,  has  formed  a  harbor  of  refuge  there  of  great  value  to  navigators, 
still,  during  heavy  gales  from  the  northwest  it  is  not  always  i>088ible 
for  vessels  seeking  the  port  to  obtain  immediate  shelter  under  the  lee 
of  the  breakwater,  because  the  current  produced  by  these  winds  tends 
to  carry  them  into  the  rough  water  to  the  eastward  of  the  east  pier, 
where  they  are  in  danger  of  being  wrecked,  unless  rescued  by  steam- 
tugs,  which  are  not  always  available  for  the  purpose,  and  even  when 
available,  are  not  always  of  sufficient  power  to  give  the  aid  required. 

The  present  scheme  for  the  completion  of  the  harbor  provides  for  the 
extension  of  the  east  pier  to  a  point  abreast  of  the  eastern  end  of  the 
west  breakwater  and  350  feet  from  it.  While  this  scheme  secures  a  good 
entrance  for  vessels  in  most  conditions  of  wind  and  weather,  it  affords 
no  help  to  those  which,  missing  the  entrance  by  accident,  are  driven  to 
leeward,  where  they  are  almost  certain  to  go  ashore. 

The  change  of  plan  proposed  by  Major  Overman,  upon  which  we  are 
required  to  report,  consists  essentially  in  omitting  the  proposed  exten- 
sion of  the  east  pier  and  in  building  instead  of  it  an  eastern  breakwater 
detached  from  the  shore,  leaving  between  the  two  breakwaters  an  open- 
ing wide  enough  to  serve  as  an  entrance  for  vessels  in  all  states  of  the 
weather. 

The  Board  is  of  the  opionion  that  the  proposed  change  is  one  that 
.   will  add  materially  to  the  value  of  this  harbor  as  a  harbor  of  refuge,  by 
providing  a  shelter  behind  the  east  breakwater  for  vessels  which,  ;ifter 
passing  the  eastern  end  of  the  west  breakwater,  may  be  carried  to  lee- 
ward as  before  described,  and  that  the  change  ought  to  be  made. 

In  regard  to  the  plan  on  which  such  a  work  should  be  built,  it  is  de- 
sirable that  it  should  be  such  as  to  cover  the  largest  possible  amount  of 
room  for  anchorage  and  for  handling  vessels,  and  that  its  outline  and 
position  should  be  sucb  as  to  guard  the  entrance  from  the  dangerous  cu- 
mulative wave  to  which  it  would  be  exposed  during  easterly  gales  were 
a  long,  straight  breakwater  to  be  built  there. 

The  position  of  the  west  breakwater  now  constructed  fixes  the  dis- 
tance from  the  shore,  beyond  which  the  proposed  east  breakwater  can- 
not be  carried  without  impairing  the  value  of  the  harbor  as  a  harbor  of 
refuge. 

With  this  as  one  limit  the  greatest  amount  of  room  for  anchorage 
would  be  secured  by  constructing  the  east  breakwater  on  the  prolongs 
tion  of  the  lake-ann  of  the  west  breakwater,  but  the  necessity  for  pre- 
venting the  formation  of  the  dangerous  wave  before  referred  to  forbids 
the  adoption  of  this  line. 

The  Board  is  of  the  opinion  that  a  sufficient  amount  of  room  and  the 
necessary  protection  will  be  obtained  by  giving  to  the  new  work  a 
broken  outline  convex  towards  the  lake ;  and  that  the  remedy  for  the 
obstruction  of  the  harbor  now  complained  of,  caused  by  vessels  anchor- 
ing where  they  please,  and  in  such  a  way  as  to  hamper  the  movements 
of  those  that  follow  them,  and  so  as  to  endanger  them,  is  to  be  fouud 
•  in  the  employment  of  a  harbormaster  authorized  to  enforce  his  orders 
and  furnished  with  a  sea  going  tug. 

For  these  reasons  it  recommends  that  the  east  breakwater  be  built 
about  on  the  following  lines,  as  indicated  on  the  tracing  returned  with 
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Major  Overman's  letter  of  May  26,  the  positions  and  lengths  being  re- 
garded as  approximate : 

Beginning  at  a  point  on  the  prolongation  of  the  lake-arm  of  the  west 
breakwater  and  500  feet  from  it,  and  running  500  feet  on  that  prolonga- 
tion; then  inclining  towards  the  shore  about  20  degrees  and  running 
1,000  feet  in  that  direction;  then  running  on  a  course  parallel  to  that 
proposed  by  Major  Overman  2,000  feet  further,  stopping  in  a  depth  of 
about  25  feet  water,  about  2,600  feet  trom  the  shore,  leaving  between  its 
eastern  end  and  the  14-foot  curve  an  entrance  about  1,200  feet  wide. 
The  cross-section  of  the  new  work  should  be  about  the  same  as  that  of 
the  west  breakwater. 

Such  a  breakwater  would  give  an  increased  area  for  anchorage  be- 
tween it  and  the  14-foot  curve  of  about  120  acres  duricg  northwest 
gales,  and  about  70  acres  during  northeast  gales.  It  would  protect  the 
present  harbor  on  the  west  side  during  easterly  gales,  and  would  afford 
safe  and  convenient  anchorage  for  vessels  running  into  the  harbor  dur- 
ing westerly  gales. 

The  Board  also  recommends  the  construction  of  a  parapet  about  4 
feet  high  and  16  feet  wide  on  the  present  west  breakwater,  to  prevent 
the  pouring  over  into  the  harbor  of  the  large  volume  of  wator  thrown 
therein  during  heavy  gales,  which  it  is  asserted  raises  the  level  of  the 
wator  within  the  harbor  to  such  an  extent  as  to  produce  a  very  strong 
current  out  of  it  at  the  entrance. 

The  cost  of  saoh  a  parapet  would  probably  be  about $60,000 

The  coat  of  the  proposed  east  breakwater,  3,500  feet  long,  would  be  about.. .  440,  OuO 

Total 500,000 

The  estimated  cost  of  this  harbor  of  refuge  as  originally  projected  and  approved 
was  $1,800,000. 

The  amount  expended  up  to  the  present  time,  the  west  breakwater  being  com- 
pleted as  originally  designed,  is  $800,000. 

If  the  work  now  recommended  be  constructed,  the  total  cost  of  the 
harbor  of  refuge  under  the  project  now  submitted  will  be  about 
$1,300,000,  which  is  $500,000  less  than  the  original  estimate. 

The  Board  further  recommends,  in  order  that  the  present  harbor  may 
completely  fulfill  the  object  for  which  it  was  constructed,  that  a  harbor- 
master be  appointed,  and  that  a  strong  sea- going  tug  be  employed  dur- 
ing the  season  of  navigation  to  tow  in  and  place  vessels  which  cannot 
be  handled  by  the  river  tugs. 
Respectfully  submitted.  Walter  McFabland, 

Lieut  Col.  of  Engineers, 
John  M.  Wilson, 
Lieut.  Col.  of  Engineers^  Bvt.  Colonel^  U.  8.  A. 

L.  Cooper  Overman, 

Major  of  Engineers. 


M  M  II. 

IMPROVEMENT  OF  FAIRPORT  HARBOR,  OHIO. 

Grand  River  rises  in  the  northeastern  part  of  Ohio,  and  after  a  very 
circuitous  course  empties  into  Lake  Erie  at  a  point  about  midway  be- 
tween its  eastern  and  western  extremities. 

A  full  description  of  the  operations  carried  on  for  the  improvement 
of  this  harbor  during  the  past  fifty-five  years  will  be  found  in  Annual 
Report  for  1880  and  1881. 


2236      REPORT   OF   THE   CHIEF   OF   ENQIKEERS,  U.  S.  ARMY. 

The  project  of  improvement  adopted  in  1825,  when  the  month  of  the 
river  was  closed  by  a  sandbar  so  hard  and  dry  in  summer  that  teams 
could  drive  across,  and  which  project  has  been  amended  from  time  to 
time  since  that  date,  as  the  demands  of  commerce  called  for  an  increased 
depth  of  water,  provides  for  parallel  piers  200  feet  apart,  mnning  out 
from  each  side  of  the  entrance  to  a  depth  of  16  feet  in  the  lake. 

OPERATIONS  DURING  THE  FISCAL  TEAR. 

Balance  on  hand  at  beginning  of  fiscal  year  was  only  $425.08.  Ko 
work  was  in  progress.  The  act  of  Jnly  5,  1884,  appropriated  $10,000 
for  this  harbor,  which  it  was  decided  to  expend  in  extension  of  the  east 
pier  in  dredging  and  in  repairs  to  piers. 

A  contract  was  made,  dated  October  9, 1884,  with  Courtland  D.  Merry, 
of  Burg  Hill,  Ohio,  for  extension  of  pier  and  repairs  to  piers. 

Two  lettings  were  had  for  proposals  for  dredging,  but  all  bids  were 
rejected  as  too  high.  In  May,  1885,  bids  were  invited  by  circular  letter 
and  an  agreement  entered  into  with  W.  E.  Booney,  of  Toledo,  Ohio,  to 
excavate  about  10,000  cubic  yards,  at  23J  cents  per  cubic  yard.  Dredge 
operations  were  commenced  May  25,  and  completed  June  25,  1885;  a 
total  of  10,082  cubic  yards  were  removed  from  channel  at  end  of  piers, 
and  from  the  bars  in  lake  beyond  end  of  piers,  and  resulted  in  restor- 
ing a  good  16-foot  channel  between  piers,  and  a  good  15^-foot  channel 
through  bars  in  lake  at  entrance  to  harbor. 

Work,  under  contract  with  Courtland  D.  Merry,  was  not  begun  until 
April  9  1885,  although  the  contractor  was  advised  to  begin  the  con- 
struction of  his  cribs  much  earlier.  The  work  has  made  very  poor  prog- 
ress, and  by  June  20, 1885,  the  date  mentioned  for  completion  of  the 
contract,  not  one-third  had  been  accomplished.  An  extension  until 
July,  31, 1885,  was  asked  for  and  obtained,  the  favor  being  granted, 
not  as  deserved,  but  because  no  serious  disadvantage  had  been  occa- 
sioned by  the  delay. 

During  the  fiscal  year  the  sum  of  $4,337.76  has  been  expended  and  it 
is  expected  that  the  balance  of  the  appropriation  of  July  5,  1884,  will 
be  exhausted  by  August  1, 1885. 

CTp  to  the  close  of  the  fiscal  year  the  sum  of  $237,670.49  has  been  ap- 
propriated for  this  harbor,  of  which  sum  $231,583.17  has  been  expended. 

The  present  project  provides  for  an  extension  of  both  piers,  for  repairs 
and  for  dredging,  so  as  to  obtain  and  maintain  a  good  channel  16  feet 
deep  and  200  feet  wide  from  the  lake  to  railroad  docks  near  mouth  of 
river.  The  estimated  cost  is  $93,000,  of  which  sum  $43,000  have  been  ap  • 
propriated  and  $30,000  can  be  expended  during  the  fiscal  year  ending 
June  30, 1887. 

At  the  close  of  the  fiscal  year  there  was  a  good  channel  of  16  feet 
depth  around  the  bar,  and  to  the  west  of  the  northerly  line  of  entrance 
to  the  harbor  ,while  in  the  direct  channel  there  is  but  15^  feet  depth. 
Between  the  piers  there  was  a  good  16  feet  channel. 

Fairport  Harbor  is  in  the  collection  district  of  Cuyahoga,  Ohio. 

There  is  a  fixed  white-light  of  the  third  order  on  shore  and  a  beacon  on  the  east  pier. 

The  value  of  the  imports  for  the  season  of  1884  was  9192,532. 

The  collector  failed  to  estimate  the  value  of  the  exports,  also  to  report  the  amount 
of  revenue  collected. 

Forty  vessels  (engaged  in  the  coasting  trade),  with  an  aggregate  tonnage  of  16,014 
tons,  entered,  and  twenty-five  vessels,  with  an  aggregate  tonnage  of  12,209  tons, 
cleared  during  season  of  1884.  One  vessel  (engaged  in  the  foreign  trade),  of  83  tons, 
entered  and  cleared  during  season  of  1884. 
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Money  statement 

July  1,  1884,  amount  aTailable $425  08 

Amount  appropriated  by  act  approved  July  5, 1884 10,000  00 

10, 425  08 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 18ti4 $4,226  57 

July  1, 1885,  outstanding  liabilities Ill  19 

4, 337  76 

July  1,1885,  amount  available 6,087  32 

(Amount  (estimated)  required  for  completion  of  existing  project 50, 000  00 
Amount  that  can  be  profitably  expended  i  n  fiscal  vear  ending  J  une  30, 1887    30, 000  00 
Submitted  in  compliance  with  requirements  ot  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  ofpropotahfor  dredging  15,000  cubic  yards^  more  or  less,  of  mud,  clay,  sand,  ^c, 
from  the  channel  at  the  entrance  to  Fairport  Harbor,  Ohio,  received  and  opened  by  Maj. 
L.  Cooper  Overman,  Corps  of  Engineers,  at  Untied  States  engineer  office,  Cleveland, 
Ohio,  at  12  o^ciock  noon,  Monday,  August  25, 1864,  under  advertisement  of  August  9,  1884. 


I  I 

Rate 
No.  Namea  aod  addreasea  of  bidders.  per  cabio 

I  yard. 


r 


Remarks. 


Prico  considered  too  high.    Recommend 

3ted 


i     Cents. 
1     Jesse  Sims,  Cleveland^  Cuyahoga  County,  '  35 

Ohio.  that  the  bid  be  r€\}ected  and  new  letting 

'  i      be  made. 

L.  P.  Sc  J.  A.  Smith,  Cleveland,  Cuyahoga  '  38|  j    • 

County.  Ohio.  ' 


Abstract  of  proposals  for  dredging  15,000  cubic  yards,  more  or  less,  of  mud,  clay,  sand,  <f-c., 
from  the  channel  at  the  entrance  to  Fairport  Harbor,  Ohio,  received  and  opened  by  Maj, 
L,  Cooper  Overman,  Corps  of  Engineers,  at  United  States  engineer  office,  Chveland, 
Ohio,  at  12  o'clock  noon,  Monday,  September  15,  1884,  under  advertisement  of  August  'M, 

1884. 


No.  I  l^amcH  and  address  of  bidders. 


Rat« 
per  en bic  Remarks, 

yard. 


Cents. 
L.  P.  dc  J.  A.  Smith,  Cleveland,  Cuyahoga  |  38     Proposal  considered  too  hixh.     Reoom- 

County,  Ohio.  j  loend  that  it  be  r^ected  and  letting 

made  in  early  spring  of  1885. 
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Jbtiraei  of  propotaU  fifr  eon»lrwciinff  80  Uuetarfeet,  wtore  or  Ion,  of  pier,  mmd  wuUtim§  jm- 
eral  repair*  to  piert  at  Fairport  Harbor,  Ohio,  leceirod  amd  opemod  hg  Mof.  L.  Cooptr 
Orermam,  Corpg  of  Engimeert,  at  Unitrd  Statet  emgimeer  oj/UOy  Cleveiamd^  Oftto,  «f  12 
o'clock  noon,  Saimrdag,  September  20,  I8i^,  under  adrertUement  of  AugoMt  20, 1884. 


Ho. 


Ni 


and  addre«M«  of  bid- 
ders. 


n  i  Daniel  E.  Bailey.  BalUlo,N.r. 


•i,sn» 

2.222  41 


2     McKensie    St    Barrett,  Aiih- 
Ubitia,  Ohio. 


t3 


Coiirtland    D. 
Hill.  Ohio. 


135  85 


XI  a 


74,962  feet  B.  M.,  more  or  lesa,  hemloek  tnnber  aad 

plank,  at  $21  Dcr  M  feet  R  M. 
59,393  feet  B.  M..  more  or  leaa,  white-pine  timber 

and  plank  :  3S.562  feet  B.  M..  at  $29,  and  23.811  feet 

B.  H.  at  $50  per  M  feet  B.M. 
3,101  feet  R  M.,  more  or  lesa,  oak  timber:  1,920  feet 

B.  M..  at  $40.  and  1,181  feet  B.  M.,  at  $50  per  M 

feet  B.  M. 
1,051  linear  feet,  more  or  leea.  white  oak  pilea,  in- 

clndinir  driring  and  catting;  off,  at  35  oenta  per 

linear  foot. 

128.  morv  or  leaa,  treenaila.  at  $&  per  hundred 

1,200  poanda,  more  or  lesa,  screw  and  washer  bolta, 

at  3  cents  per  ponnd. 
5,400  pounds,  more  or  leas,  drilt-bolta,  at  3  cents 

per  pound. 
1,200  pounds,  more  or  leas,  boat  spike,  at  3  cents 

per  pound. 
350  cords,  more  or  leas,  stone  for  fitting  and  founda- 
tion, at  $7  per  cord. 
500  cubic  ;^  ards,  more  or  leas,  dredging,  at  50  centa 

per  cubic  yard. 


74,952  feet  B.  M.,  more  or  less,  hemlock  timber  and 

plank,  at  $23.75  per  M  feet  B.  M. 
59,303  feet  B.  M..  more  or  less,  white  pine  timber 

and  plank,  at  $33.75  per  M  feet  R  M. 
3, 101  feet  B.  M  ,  more  or  leas,  oak  timber,  at  $40  per 

H.  feet  B.  M. 
1,051  linear  feet,  more  or  less,  white  oak  piles,  in- 

clndine  driring  and  cutting  off.  at  46  cents  per 

linear  root. 

12^,  more  or  less,  treenaila,  at  $6.50  per  hundred 

1,200  pounds,  more  or  les%  screw  and  washer  bolts, 

at  7t  cents  per  pound. 
5,400  pounds,  more  or  less,  drift-bolts,  at  7^  cents 

per  ponnd. 
1,200  pounds,  more  or  less,  boat  spike,  at  7|  centa 

per  pound. 
S.'W  cords,  more  or  leas,  stoue  for  flUin;;  and  founda- 
tions, at  $9.75  per  cord. 
500  cubic  yarda,  more  or  less,  dre<lgin^,  at  80  cents 

per  cubic  yard. 


Merry.   Burg     74.052  feet  B.  M.,  more  or  less,  hemlock  timber  and 

plank,  at  $19.60  per  M  feet  B.  M. 

50  3U:)  feet  B.  M..  more  or  less,  white  pine  timber 
and  plank,  at  $24  per-M  feet  B.  M. 

3, 101  feet  B.  M.,  more  or  less,  oak  timber,  at  $25  per 
M  feet  B.  K. 

1,051  liuear  feet,  more  or  less,  white  oak  piles,  in- 
eluding  driving  and  cutting  off.  at  33  cents  per 
liuear  foot. 

128.  more  or  less,  treenails,  at  $2 .50  per  hundred 

1,200  pounds,  more  or  less,  screw  and  washer  bolts, 
at  3|  cents  per  ponnd. 

5,400  pounds,  more  or  less,  drift- bolts,  at  3^  cants 
per  ponnd. 

1,200  pounds,  more  or  less,  boat  spike,  at  3|  cents 
per  pound. 

350  cords,  more  or  leas,  stone  for  filling  and  founda- 
tion, at  $6  per  cord. 
'  500  cubic  y*rati,  more  or  leas,  dredging,  at  40  cents 
per  cubic  yard. 


*  Quantities  of  nine  and  oak  dirided  as  per  terms  of  bid,  and  total  obtained  accordingly. 

tThe  lowest  bia.  Guarantee  not  stiictly  formal.  Responsibility  unknown. '  Recommend  the  cou- 
tract  be  awarded  in  compliance  with  law,  provided  party  can  satisfy  the  engineer  in  charge  aa  to  re- 
sponsibility and  ability. 


<4« 
36  09 

162  0» 

36  OM 

2,490  00 

250  00 

7.240  52 

1, 780  11 

2,604  51 

124  04 

483  46 

8  32 
90  00 

406  00 

90  00 

3.412  50 

460  00 

8,797  94 

1,461  5< 

1.425  43 

77  52 

346  83 

320 

42  00 

189  00 

42  00 

2,100  00 

200  00 

5,887  54 

APPENDIX   MM REPORT   OP   MAJOR   OVERMAN. 


2239 


Ahsiraot  of  proposals  for  constructing  80  linear  feet,  more  or  les^^  ofpiery  ^c. — Continued, 


M-^    Namea  and  addresftes  of  bid- 
ders. 


*4     L.  P.  Sl  T.  a.  Smith,  Cleve- 
land, Ohio 


t5 


Jobn  Stang,  Lorain, ^Oliio 


Materials. 


74,052  feet  B.  M.,  more  or  leas,  hemlock  timber  and  I 

plank,  at  $22  per  M  feet  B.  M. 
50,393  feet  B.  M  ,  more  or  less,  white  pine  timber 

and  plank,  at  $29  per  M  feet  B.  M. 
8,101  feet  B.  M.,  more  or  less,  oak  timber,  at  $35  per 

M  feet  B.  M. 
1,051  linear  feet,  more  or  leas,  white  oak  piles,  in- 

clodins  driving  and  catting  off,  at  —  per  linear 

foot. 

128,  more  or  less,  treenails,  at  $5  per  handred  

1 ,200  pounds,  more  or  less,  screw  and  washer  bolts, 

at  4|  cents  per  ponnd. 
5,400  poands,  more  or  less.  drift«bolta,  at  3  cents  per 

per  ponnd. 
1.200  poands,  more  or  less,  boat  spike,  at  3^  cents 

)>er  poand. 
350  Ciirds,  more  or  less,  stone  for  filling  and  foaada- 

tion.  at  $7.50  per  cord. 
600  cubic  yards,  more  or  less,  dredging,  at  48  cents 

per  cable  j'ard. 


74,952  feet  B.  M..  more  or  less,  hemlock  timber  and 
plank,  at  $22  per  M  feet  B.  M. 

59,303  feet  B.  M.,  more  or  less,  white  pine  timber 
and  nlank,  at  $30  per  M  feet  B.  M. 

3,101  feet  B.  M.,  more  or  less,  oak  timber,  at  $30  per 
M  feet  B.  M. 

1,051  linear  feet,  more  or  less,  white  oak  piles,  in- 
cluding driving  and  catting  off,  at  29  cents  per 
linear  foot 

128,  more  or  less,  treennils,  at  $4  per  handre<l 

1,200  pounds,  more  or  less,  screw  and  washer  bolts, 
at  4  cents  per  ponnd. 

5,400  poands,  morn  or  less,  drift-bolts,  at  2|  cents 
per  pound. 

1,200  pounds,  more  or  less,  boat  spike,  at  8  cents, 
per  pound. 

350  cords,  more  or  less,  stone  for  filling  and  founda- 
tion, at  $G  per  cord. 

500  cubic  yards,  more  or  less,  dredging,  at  50  cents 
per  cubic  yard. 


Amount. 

$1,648  94 

1. 722  40 

108  53 

6  40 
54  00 

182  00 

42  00 

2,625  00 

240  00 

(6, 914  06) 
6.  609  27 


1.648  94 

1.781  79 

93  03 

304  79 

5  12 
48  00 

135  00 

36  00 

2,100  00 

250  00 


6.402  67 


*  No  price  bid  for  piles.    Total  in  parenthesis  obtained  by  taking  lowest  price  for  piles  of  the  other. 
four  bids,  vis,  29  cents,  to  compare  bids, 
t  The  lowest  satiafactory  bid. 

Contract  entered  into  with  Conrtland  D.  Merry,  dated  October  9,  1884. 


cubic  yard  for  removing  about  10,000  cubic  yards  of  mud,  clay,  sand,  ^c,  from  off  the  oar 
in  lake,  beyond  end  of  piers  at  Fairport  Harbor,  Ohio. 


Ko. 


1 
2 
3 
4 
5 
6 
7 
8 
0 
10 
11 


Names  and  addresses  of  bidders. 


Jesse  Sims.  Cleveland,  Ohio  

W.  £.  Rooney,  Toledo,  Ohio 

Hingaton  Sc  Woods,  Buffalo.  New  York 

Stanit  &  Qillmore,  Lorain,  Ohio 

L.  P.  &  J.  A.  Smith,  Cleveland.  Ohio 

Fitaaimmons  &  Connell.  Chicago,  111 

Sheldon  &  Buck.  Toledo,  Ohio 

William  Richardson,  Buflklo,  N.  Y 

£.  U.  French,  Toledo.  Ohio 

J.  Louis  Linn,  Erie,  Pa        

Chicago  Dr«dging  and  Dock  Company,  P.  Davis,  super 
intendent,  Chicago,  IlL 

'  No  price  offered. 


Price     i 

per  en  bio ; 

yard,    i 


Remarks. 


Oentt. 
30 
23.875  ;  Respectfully    recommended 


28 
29 
25.5 

(•) 
<♦) 
(*) 
(') 
(*) 
(*) 


that  the  work  be  given  to 
W.  E.  Rooney,  at  price  bid, 
and  that  he  be  authorised 
to  begin  work  at  once. 
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IKPROTEKEST  OF  ASHTABULA  HABBOS,  OHIO. 

The  original  project  for  the  improTement  of  this  harbor  was  adopted 
In  1826,  at  which  time  there  was  a  depth  of  only  2  feet  of  water  on  the 
bar;  this  project  has  been  modified  from  time  to  time  in  order  to  meet 
the  demands  of  commerce  and  increased  draoght  of  Tessds  naTigating 
the  lakeft ;  it  provided  for  piers  mnning  oat  into  the  lake  to  12  feet 
depth,  whereas  the  present  design  is  to  cany  them  out  to  16  feet  depth. 
The  piers  at  shore  are  160  feet  apart,  bnt  approach  each  other  lakeirud 
and  were  only  100  feet  apart  900  feet  oflf  shore ;  then  the  west  one  flared 
to  the  westward  in  the  next  200  feet,  and  at  1 JOO  feet  off  shore  they 
were  again  160  feet  apart.  From  this  point  oatward  the  piers  are  par> 
alieL  Before  operations  wore  commenced  rock  was  encoantered  at  7 
to  9  feet  nnder  the  water-sarface,  extending  across  the  channel  in  the 
form  of  a  wide  reef,  which  reqaireil  blasting  and  dredging  for  its  removal 
in  order  to  secnre  the  present  depth  of  15^  to  16  feet. 

Tlie  present  project  was  continned  daring  the  fiscal  year  ander  appro- 
priation of  Jal3'  5,  1884.  Capt.  Edward  Magaire,  Corps  of  Engineers, 
was  in  charge  of  the  work  nntil  March  9,  IsSo,  when  he  was  relieved  by 
me  in  compliance  with  letter  from  the  Chief  of  Engineers,  United  States 
Army,  dated  Jaly  12, 1885,  Washington,  D.  C. 

OPEBATIOKS  FOB   THE  FISCAL  TEAB. 

At  the  beginning  of  the  fiscal  year  there  was  no  contract  in  force  nor 
any  work  in  progress.  The  act  of  Jaly  5, 1884,  appropriated  the  sam  of 
$22,5t)0  for  this  work.  The  then  officer  in  charge  sabmitted  project  to 
expend  part  of  said  sam  in  tearing  oat  part  of  old  pier,  in  bnilding  280 
linear  feet  of  crib-work  to  extend  the  west  pier,  shoreward,  to  do  some 
dreilging  and  to  constract  220  linear  feet  of  shore-protection.  This  was 
appro  veil  and  a  contract  was  made  with  McKenzie  and  Barrett,  of  Ashta- 
bala,  (Jhio,  dated  October  13,  1881,  to  do  the  above,  work.  Operations 
were  commenced  in  October  and  continned  antil  bad  weather  inter- 
rapted  the  work  in  December.  Daring  this  time  197  linear  feet  of  old 
pier  were  removed,  222  linear  feet  of  shore-protection  were  constracted, 
and  about  one-half  of  the  dredging  contemplated  nnder  this  contract 
was  accomplished.  Operations  were  resumed  in  April  by  McKenzie  & 
Barrett,  and  by  the  end  of  the  fiscal  year  their  contract  was  completed. 
In  addition  to  the  fall  work  they  removed  273  linear  feet  of  the  old  pier, 
constructed  seven  cribs  40  feet  long,  10  feet  wide,  and  from  ten  to  eleven 
courses  in  height,  sank  the  same  on  rock-bottom,  filled  same  with  stone 
and  built  superstructure  over  same  and  filled  it  with  stone.  With  this 
work  the  west  pier  was  extended  shoreward  282|  linear  feet.  They  also 
removed  7,878  cubic  yards  ^^  place  measurement,"  of  material  from  chan- 
nel and  from  bank  in  rear  of  old  pier. 

The  total  amount  paid  under  this  contract  was  $13,609.94.  In  May, 
1885,  some  vessels  entering  the  harbor  were  grounded  on  the  shoal  be- 
tween piers ;  as  the  spring  navigation  had  opened  and  large  trade  ex- 
pected at  this  harbor  in  iron  ore  and  coal,  the  railroad  companies  were 
very  anxious  to  have  some  dredging  done  at  once.  Authority  was  ob- 
tained to  make  terms  at  the  most  favorable  rates  for  the  dredging  re- 
quired. An  agreement  was  accordingly  made  with  Stang  &  Gilln^ore, 
of  Lorain,  Ohio,  to  do  the  work  required  at  18  cents  per  cubic  yard, 
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scow-measurement,  for  dredging  outside  of  piers,  and  at  20  cents  per 
cubic  3'ard,  place  measurement,  for  all  dredging  inside  tbe  piers.  Work 
was  commenced  June  2,  and  completed  July  9,  1885.  A  total  of  9,295 
cubic  yards  were  removed,  of  which  4,664  cubic  yards  (place  measure- 
ment) were  removed  from  between  the  piers,  and  4,631  cubic  yards 
(scow  measurement)  were  taken  from  outside  the  encl  of  piers  and  off 
bars  in  lake,  at  entrance  to  harbor.  The  amount  expended  under  the 
above  agreement  was  $1,766.38. 

With  the  dredging  done  under  the  contract  of  McKenzie  &  Barrett, 
and  under  agreement  with  Stang  &  Gilmore.  tlie  channel  was  left  in 
good  condition  with  from  15J  to  16  feet  deptli  of  water  between  piers, 
and  from  deep  w  ater  in  lake  to  entrance  of  piers. 

A  slight  shoal  with  15J  feet  of  water  was  left  in  channel  between  piers 
where  rock -bottom  was  found  at  that  depth. 

The  total  amount  expended  during  the  fiscal  j'ear  was  $10,046.99. 

Some  slight  repairs  by  hired  labor  were  made  to  shore-protection,  and 
to  the  east  pier  near  its  connection  with  the  shore. 

In  May,  advertisement  was  made  for  proposals  for  continuing  the 
widening  of  the  channel  by  tearing  out  old  pier,  dredging  bank  to  rock- 
bottom,  and  revetting  the  new  bank  with  timber  construction ;  a  contract 
was  made  for  the  above  with  L.  P.  &  J.  A.  Smith,  of  Cleveland,  Ohio, 
dated  June  20,  1885,  and  work  was  to  begin  July  5,  1885. 

By  the  end  of  November  the  remainder  of  the  appropriation  of  July 
5,  1884,  will  be  expended  under  said  contract  in  accordance  with  the 
existing  project. 

The  total  amount  appropriated  for  this  harbor  up  to  the  close  of  fiscal 
year  ending  June  30,  1885,  is  $372,401.21,  of  which  sum  $357,252.78 
have  been  expended. 

Ashtabula  Harbor  iij  in  tbe  collect  ion  district  of  Cuyahoga,  Ohio.  There  is  a  fixed 
"white  light  of  tbe  tiftb  order,  varied  by  iiaNbes,  on  tbe  west  pier.  Fort  Porter,  N.  Y., 
120  miles  dtstaiit,  is  tbe  nearest  work  of  defense.  Tbe  value  of  the  imports  for  the 
season  of  1884  was  $4,208,^213,  and  of  tbe  exports  $360,099. 

The  collector  report-s  that  in  addition  to  the  exports  heretofore  given,  that  182,753 
tons  of  coal  were  sbipped,  but  does  not  state  its  value.  The  coHector  failed  to  report 
the  amount  of  revenue  collected. 

Five  hundred  and  eighty-four  vessels  (engaged  in  tbe  coasting  trade),  with  an  ag- 
gregate tonnage  of  407,087  tons,  entered,  and  dve  hundred  and  eighty-six  vessels,  with 
an  aggregate  tonnage  of  407,138  tons,  cleared,  during  neason  of  18^84. 

Thirty  vt'S.sels  (engaged  in  the  foreign  trade),  with  an  aggreg:ite  tonnage  of  8,4t9 
tons,  entered,  and  ninety-uiue  vessels,  with  an  aggregate  tonnage  of  47,686  tions, 
cleared,  during  season  of  1884. 

Money  Htatement. 

July  1,  1884,  amount  available , $2,695  42 

Amonnt  appropriated  by  act  approved  July  5,  1884 22, 500  00 

25, 195  42 
July  1,  18^85,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  Julv  1,1884 $10,046  99 

July  1,  1885,  outetanding  liabilities 1,186  03 

11,233  02 

Joly  1,  1885,  amount  ayailable 13,962  40 

{Amonnt  ^estimated)  reqnlred  for  completion  of  existing  project 80, 250  OO 

Amount  that  can  be  profitably  expended  in  fiscalyear  ending  June 30, 1887  77, 550  OO 
Snbuiitted  in  compliance  with  requirements  of  aeotion  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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AHtraet  of  prtrpiMcU  for  widenimg  and  de»pt»\»g  the  d^asiW  «l  A*kr^hmlm  Hmrhm-^  Okmf 
rueired  mwd  oprwfd  at  United  i^tau*  t9<,imt*r  tj^ct.  /k/ii.0.  _V.  F..  «i  11  «*e£0ci:c&. 
{7btk  wtehdiam  liwu),  Septembtr  23,  InsA,  wmdtr  mdrtni^tMeut  of  Jm§m*i  :23,  IdtA. 

[Approxfaate  qujtntitiea^  1 


lof  biddeis. 


Xamcfl  sad  ad- 
of  J 


LoaUP.SoHhsod 
Jmtam  A.  Smith, 
ClerdMd,  OhlsL 


PstriekSaitliud 
James  Ciubcs, 
ClsTdJMd,Oiuo. 


BcooTTxic  old  pier,  570  liacsr  feet,  at  ^2 

per  linear  fuot. 
Dredfrinic  14.5McabK  jards.  at  TSesala  par 

cabic  janL 
Hemlock,  90,0M  feet,  B.  IL,  at  $3  perM 

Wbite  pine,  M.OMfeet,  BulC^  atfll  perM 

reeC 
U  kite  oak,  3,4M  feel,  B.  IL,  at  $35  per  M 

feet. 
Stone  fllia^  IM  cords,  at  f7  per 
Bella,  screws,  and  waaben,  4,000 


at  4  cents  per  poi 
DriA-bohs,  12.000  ponsda,  at  t  eenla 

pound. 
Spike,  900  poonds,  at  t  eeata  per  pound. 
Snore  pmtection,  220  linear  feel,  at  $6  ] 

linear  foot. 
Hatli  ess  work,  50  linear  feet,  at $5  per  lin 

foot. 


I 


•2    AlooioF.McKcn-  Laban  B.  Sherman,    Bemorine  old  pier,  570  linear  feet,  at  $4 


IHM^ 

li^K5 

• 

urn 

1.111 

m 

m 

[ 

1 

HIU 

xie,  and  Charles 
H.  Barrett,  Ash 
tabula,  Ohio. 


Daniel  £.  Bailey, 
Bullklo. 


and   Potins    8.        linear  foot 

Kelper.    Ashta-    DredginK  14.900  eobic  yards,  at  20  cents  per 

bola,  Ohio.  linear  yard. 

;  Hemlock,  90.000  feet,  B.  M..  at  $21.50  per  M 
feet. 
While  pine,  40,000  feet,  B.  M.,  at  $28.50  per 

M  fe«t. 
White  oak.  1,400  feet,  B.  K.,  at  $40  per  M 

feet. 
Stone  filling,  100  cords,  at  $7.50  per  eord. 
Bolts,  ncrews,  and  washers,  4,000  pounds,  at 

4|  cents  per  poond. 
Drift-bolls,  13,000  poonds,  at  4  cenfe  per 

poond. 
Spike.  900  ponnds.  at  5  cents  per  poond. 
Snore  pn>t«ction,  220  linear  feet,  at  $7.50  per 

linesr  foot. 
Mattrt  88  work,  50  linear  feet,  at  $12.80  per 
linear  foot. 


DaTld  S.  Bennett  |  Removinr  old  pier,  570  linear  feet,  at  $5  per 
and  Bobert  M.  ;      linear  foot. 

Cannon,  Boffido.  i  Died^ng  14,500  eobic  yards,  at  50  cents  per 

cobicyard. 
Hemlock,  90,000  feet,  B.  H.,  at  $22  per  M 

feet. 
Wbite  pine,  40,000  feet,  B.  M.,  at  $30  per  M 

fiet. 
White  oak,  3,400  feet,  B.  M..  at  $35  per  M 
feet. 


Stone  filing,  190  cords,  at  $7,50  per  cord. 
Bolt8,  Bcrews,  and  wasl 
at  3  c^nts  per  pound. 


,60j>< 
4,000 


poonds,  at 


Drift-bolts,  18,000  poonds,  at  3  cents  per 

poond. 
Spike,  000  poonds,  at  3  cents  per  poond. 
Snore  protection,  220  linear  feet,  at  $7  per 

linear  foot. 
Mattress  work,  60  linear  feet,  at  $12  per 

linear  foot. 


xm 

m 
i,« 

IM 

» 

4S 


izm 


7.» 
1,9» 

1,»» 

lit 

1,« 

1» 


tt,m 


*  Lowest  bid.   Ho  seals  to  ilcDatoxea  of  bidders  on  one  of  the  propoeals.    Christiaa 
r«tl  not  written  out  in  foil. 
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Abstract  of  proposals,  for  widening  and  revetting  the  channel  at  Ashtabula  Harbor f  Ohio, 
received  and  opened  by  MaJ,  L.  Cooper  Overman,  Corps  of  Engineers^  at  United  Statt9 
engineer  ojffke^  Cleveland,  Ohio,  at  12  o*clock  noon,  Monday,  June  15,  1885,  under  adver^ 
tisement  of  May,  15,  1885. 

[Approximate  qoantitieA.] 


Ko. 


Names  and  addroMos  of  bid> 
dera. 


Edward  J.  HingBton  and  Ar- 
thur Woods,  BofEalo,  N.  Y. 


Alonxo  F.  MoKenzie,  Ashta- 
bula, Ohio. 


Louis  P.  Smith  and  James  A. 
Smith,  CleTeland,  Ohio. 


john  Stang  and  Quartus  Gill- 
r«in,  Ohio. 


Materials. 


Rerottving  old  pier,  460  linear  feet,  at  $3.90  per  li/iear 

foot. 
Dred^Dj;  0,500  cubic  yards,  at  20  cents  per  cubic 

vard. 
Hemlock,  33,000  feet  B.  M.,  at  $21  per  M  feet  B.  M . . . . 
White  pine,  22,180  feet  B.  M.,  at  $30  per  M  feet  B. 

White  oak,  14.400  teet  B.  M.,  at  $33  per  M  feet  B.  M. 
Stone  filling.  100  cords,  at  $8  per  cord  of  128  cubic 

feet. 
Screw  and  washer  bolts,  4,000  pounds,  ati  cents  per 

|>ound. 

Drift-bolts,  1,800  pounds,  at  3|  cents  per  pound 

Spike,  1,200  pounds,  at  3|  cents  per  pound    

Catch-sand  fence,  680  linear  feel,  at  $2.50  per  linear 

foot. 
Mattress  work,  50  linear  feet,  at  $12  per  linear  foot. . 
Handling  required  of  United  States  stone,  300  cords, 

at  $3  per  cord. 


Removing  old  pier,  460  linear  feet  at^  $3.50  per  linear 

feet. 
Dredging  9,500  cubic  yards,  ai  10  cents  per  cubic 

yard. 
Hemlock,  33,000  feet  B.  M..  at  $26. 50  per  M  feet  B.  M 
Whito  pine,  22,180  feet  B.  M.,  at  $32.50  per  M  feet  B. 

M. 
White  onk,  14,400  feet  B.  M.,  at  $34  perM  feet  B.  M 
Stone  filling,  100  cords,  at  $7.50  per  cord  of  128  cubic 

feet 
Screw  and  wa.«her  bolts,  4,000  pounds,  at  5  cents  per 

pound. 

Di-ift-bolts,  1,800  pounds,  at  4  o^nts  per  pound 

Spike,  1,200  pounds,  at  5  cents  per  pound 

Catch-sand  fence,  680  linear  feet,  at  $1.40  per  linear 

foot. 
Mattress  work,  50  linear  feet,  at  $10  per  linear  foot.. 
Handlius  required  of  United  States  stone,  300  cords, 

at  $4.50  per  cord. 


Removing  old  pier,  460  linear  feet,  at  $8.50  per  linear 

foot. 
Dredging  0,500  cubic  yards,  at  15  cents  per  cubic 

yard. 
Hemlock.  33.000  feet  B.  M.,  at  $18.00  per  M  feet  B.  M. 
White  pine,  22,180  feet  B.  M.,  at  $26  per  M  feet  B. 

White  oak,  14,400  feet  B.  M.,  at  $28  per  M  feet  B.  M. 
Stone  filling,  100  cords,  at  $6  per  cord  of  128  cubic 

feet. 
Sciew  and  washer  bolts,  4,000  pounds,  at3|  cents  per 

pound. 

Drift-boltH,  1,800  pounds,  at  3  cents  per  pound 

Spike,  1,200  uoundn,  at  4  cents  per  pound 

Catch-sand  tence,  680  linear  feet,  at  $1.48  per  linear 

foot. 
Mattress  work.  50  linear  feet,  at  $6  per  linear  foot. . . 
Handling  required  of  United  States  stone,  300  cords, 

at  $1  per  cord. 


Removing  old  pier,  460  linear  feet,  at  $2.i0per  linear 

foot. 
Dredging  0,500  cubic  yards,  at  12|  cents  per  cubic 

yard. 
Hemlock,  83.000  feet  B.  M.,  at  $10.50  per  M  feet  B.  M. 
White  pine,  22.180  feet  B.  M.,  at  $27.50  per  M  feet  B. 


Amount. 

$1,704  OO 

1,000  0<^ 

600  00- 
665  40 

475  20 
800  OO 

160  OO 

63  OO 

42  OO 

1,700  OO 

600  00 
000  OO 


0,792  60 


1, 610  00 

1,805  00 

874  50 
720  8& 

480  60 

750  OO 

200  OO 

72  OO 

60  OO 

052  00 

500  OO 
1, 350  OO 


0,383  OS 


8, 010  OO 

1,425  00 

504  OO 
576  6» 

403  20 
6U0  OO 

140  OO 

54  OO 
48  OO 
1,006  40 

800  OO 
800  OO 


0,857  2ft 


1,104  OO 
1,187  60 


648  60 

600  9» 


*  Lowest  bid.    PirtiM  leeponaible.    Reooommend  that  the  contract  be  awarded  on  tUe  bid. 
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Ahairact  of  proposaU  far  widening  and  revetting  the  channel  at  Agktabula  Harbor 

Ohio,  4^c, — Con  tinned. 


No. 


Namec  and  addresiMM  of  bid- 
ders. 


John  Stanir  and  Qnartas  Gill- 
more,  Lorain,  Olilo. 


Materials. 


White  oak,  14.400  fe«>t  B.  M..  at  $30  per  M  feet  B.  K. 
Stone  filling,  100  cords,  at  $5.40  per  cord  of  128  cubic 

f«fet. 
Screw  and  washer  bolts,  4,000  poands,  at  4  cents  pei 

ponnd. 

Drift  l>ults,  1,800  poonds,  at  2  cents  per  pound 

Spike,  1,200  nonndA.  at  3  c<rnts  per  poand 

Catch-sand  fence,  6W  linear  feet,  at  f  14  per  linear 

foot. 
Matt  ress  work,  50  linear  feet,  at  $4  per  linear  foot  . . 
Handlinjc  requiredof  United  States  stone,  300  cords, 

at  $5  per  curd. 


Amoon^ 


$433  N 
540N 

100  N 


aooN 

1,500N 


15,868tf 


Abstract  of  contracts  for  improving  harbor  at  Ashtabula,  Ohio,  in  force,  during  fiscal  gear 

ending  June  30,  18^. 


If  ames  and  residences  of    Date  of  con-'  Sobject  of    con- 
contractors.  J       tract.  tract 


Jf  cKenzie  &  Barrett,  Ash- 
tabula, Ohio.  * 

L.  P.  &  J.  A.  Smith,  Cleve- 
land, Ohiu. 


Oct.  13, 1884     Widening      and 
deepening  chan- 

'      ncl. 
June  25, 1885  Widening  and  re- 

{      vetting  channel. 


h 

o 

^ 

I 

«• 

3 

a 

1 

oldpici 
u- foot. 

,  per  0 
ard. 

5.a 

Is 

[?movinp 
linei 

a 

S 

p. 

PS 

Q 

n 

^ 

$4  00   $0  20 


8  50 


0  15 


$21  50  $29  50 
18  00  i  26  00 


I 

fa 

9- 


$40  oe 

28  00 


I 


Karnes  and  residencesof  contractors. 


McKenzie  Sc  Barrett.    Asbtsibula, 

Ohio.* 
L.  P.  ^  J.  A.  Smith,  Cleveland,  Ohio. 


v 

£• 

s^ 

6.^ 

0.0 

^ 

a  3 

■S  « 

i- 

fa's 

5* 

CO 

$7  50 

G  00  , 

fa 

4 


fa 

9 


e 

•c 


$0  4}       $0  04 

0  3i         0  03 


9«2 


fa 
ca 

$12  80 
6  00 


fa 
« 
P. 

a  o 
•«  fa 


I 


O 

9 
u 


o 


$1  48 


$100 


*  Contract  completed  and  closed  June  30,  1885. 
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M  M  I^. 

IMPROVEMENT  OF  CONNEAUT  HARBOR,  OHIO. 

Ko  work  was  done  at  tbis  harbor  daring  the  last  three  fiscal  years 
ending  Jane  30,  1885.  iN'one  is  contemplated  this  season,  as  there  are 
DO  fands  available. 

The  annaal  report  for  the  fiscal  year  ending  Jane  30,  1884,  of  m^ 
predecessor  on  this  work,  Gapt.  Edward  Magaire,  Corps  of  Engineers^ 
whom  I  relieved  March  9, 1885,  is  so  mach  in  accordance  with  my  own 
views  that  I  can  but  qnote  from  it.  He  quoted  as  follows,  from  his 
predecessor's  report: 

The  project  for  the  improvement  of  this  harbor  was  adopted  in  1829,  and  the  bar  at 
the  mouth  of  Conneant  Creek  was  dry  at  low  stages  of  water,  wben  the  original 
improvements  were  commenced.  Operations  were  carried  on  dnring  the  years  ori829 
to  183*2,  and  from  lu:^  to  18:M,  inclusive,  which  comprised  the  construction  of  piers,  125 
feet  apart,  running  out  from  shore  to  a  depth  of  12  feet  of  water  in  the  lake,  and 
dredging ;  the  design  was  to  afford  a  depth  of  12  feet  of  water  through  the  bar  and 
into  Conneant  Cr«»ek,  the  harbor  of  Conneant. 

Works  of  improvement  have  progressed  with  more  or  less  interruptions  and  suspen- 
sions, no  work  having  been  done  from  1H32  to  1836,  from  1839  to  1844,  from  1845  ta 
1852,  from  1852  to  1866,  and  none  last  year  or  this.  The  best  channel  depth  ever 
obtained  at  the  entrance  waH  only  11  feet,  the  more  nsnal  depth  being  from  8  to  9 
feet,  and  the  commerce  of  the  port  has  always  been  trifling ;  we  may  tbecefore  say 
the  hopes  entertained  for  this  harbor  when  its  improvement  was  undertaken  have 
never  been  realized. 

It  has  been  recommended  that  improvements  should  be  made  at  this  harbor  aa 
follows : 

RenewingSOOfeet  of  old  ea«t  pier,  at  $.30  per  foot $24,000 

Rebuilding  790  feet  of  superstructure,  west  pier,  at  SlO  per  foot 7, 900 

Contingencies,  10  per  cent 3,190 

Total 35,090 

I  have  nothing  to  add  to  this  recommendation  ;  indeed,  it  seems  to  me  that  unless 
the  facilitieH  for  transportation  by  land  to  and  from  this  harbor  should  be  materially 
augmented,  any  outlay  for  tlie  improvement  of  the  harbor  is  injudicious;  considera- 
ble sums  have  been  expended  during  the  last  fifty  years  in  preserving  the  harbor  and 
its  improvements  without  drawing  private  or  incorporate  enterprise  in  its  direction  ; 
therefore  the  harbor  must  be  regarded  as  of  questionable  advantage  as  a  commercial 
outlet  to  and  from  the  lake. 

The  total  amount  appro])riated  for  this  harbor  up  to  the  close  of  the 
present  fiscal  year  was  $112,G2l>.39,  ot  which  amount  $112,623.28  have 
been  expended. 

The  estimated  cost  of  completinfi:  the  existin/s:  project  is  $35,090, 
which  amount  could  be  expen<led  during  the  fiscal  year  ending  June  30, 
1887,  for  objects  in  accordance  with  the  estimate  quoted  above. 

Conneaut  is  in  the  collection  diMtric^t  of  Cnynhoga,  Ohio  ;  there  is  a  fixed  white 
light  of  tlie  sixth  order  at  the  eiul  of  the  west  pier.  Fort  Porter,  N.  Y.,  105  miles 
distant,  is  the  nearest  woik  of  defense. 

The  amount,  of  revenue  collected  dnring  the  eleven  months  ending  May  31, 1885^ 
was  $15.95. 

The  value  of  the  importn  during  the  eleven  uionthR  ending  May  31,  1885,  was  $80; 
and  of  the  exportn,  $125.  T«'n  vessels  with  an  aggregate  tonnage  of  360  tons  en- 
tered, and  twelve  vesHels  with  an  aggregate  tonnage  of  3i>5  tons,  cleared,  during 
eleven  months  ending  May  31,  1885.  The  dee])e^t  dranght  of  any  vessel  entering  or 
leaving  the  harbor  was  6^  feet. 

The  deputy  collector  reports  the  value  of  the  fishing  interests  at  Conneaut  Harbor^ 
•     viz,  three  steamers  and  eight  sail- boats,  at  about  $15,()00. 

Money  statement. 

July  1,  11^84,  amount  available $19  68 

July  1,  1885,  amount  expended  during  tiRcal  year,  exclusive  of  outstanding 

liabilitieM  July  1,  1884 13  57 

July  1,  1885,  amount  available 6  11 
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{Amonnt  (estimated)  required  for  completion  of  existing  project $35,090  00 
Amount  that  can  be  protitably  expended  in  fiscal  year  ending  JoneSO,  18H7    35, 090  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18(56  and  1867. 


M  M  14. 
IMPROVEMENT  OF  DUNKIRK  HARBOR,  NEW  YORK. 

The  improvement  of  this  harbor  was  commenced  in  1827,  when  the 
first  appropriation  therefor  was  made.  The  original  project  was  nmch 
the  same  as  that  of  the  existing  improvement,  which  comprises  the 
formation  of  an  artificial  harbor  in  front  of  the  city  by  means  of  a  break- 
water, running  nearly  parallel  with  the  shore,  and  a  shore-arm  or  pier 
to  the  westward,  with  an  opening  between  the  pier  and  the  breakwater. 
B^^  1832  the  siim  of  $28,489.84  had  been  expended  on  the  original  plan, 
and  the  breakwater  was  then  2,5G4  feet  long  and  the  pier  14  feet  long. 

Various  improvements  and  repairs  were  made  from  time  to  time,  and 
by  1838  there  had  been  completed  2,125  feet  of  breakwater  and  300  feet 
of  detached  breakwater.  In  1848  the  breakwater  was  demolished.  Be- 
tween 1S48  and  1870  some  portions  of  the  work  were  renewed  and  others 
repaired,  but  in  1870  a  Board  of  enginiRers  took  into  consideration  the 
question  of  the  radical  improvement  of  the  harbor.  The  Board  recom- 
mended a  plan  which  provided  a  breakwater  2,860  feet  long,  one  part 
of  which,  2,300  feet  in  length,  was  to  be  nearly  parallel  with  the  shore, 
tbe  other  part  to  be  nearly  parallel  to  the  axis  of  the  channel  entrance, 
560  feet  long,  and  terminating  at  the  position  of  the  dumb  beacon.  Of 
the  2,300-foot  section  1,341  feet  have  been  completed ;  none  of  the  560- 
foot  section  has  been  built. 

OPERATIONS  DURING  THE  FISCAL  YEAR, 

At  the  beginning  of  the  fiscal  year  no  work^  was  in  progress,  as  tbe 
funds  on  hand,  $9.29,  were  too  small  for  any  material  use. 

The  act  of  July  6,  1884,  appropriated  $10,000  lor  this  harbor,  and 
Capt.  Edward  Maguire,  Corps  of  Engineers,  the  then  officer  in  charge, 
proposed  to  expend  this  sum  in  dredging  and  some  repairs  to  tbe  east 
breakwater. 

This  project  was  approved,  a  contract  was  made  dated  November  29. 
1884,  with  Hingston  &  Woods,  of  Buffalo,  N.  Y.,  for  the  excavation  of 
37,000  cubic  yards,  more  or  less,  of  mnterial  from  channel,  and  the 
repairs  to  100  linear  feet  of  the  face  timbers  of  the  east  breakwater. 
Operations  were  begun  with  dredge  May  20,  1885,  and  continaed  dur- 
ing the  remainder  of  the  fiscal  year.  During  this  time  13,318cubic  yards 
of  material  were  excavated  from  main  channel.  The  repairs  of  east 
breakwater  was  begun  June  1,  and  by  the  close  of  the  month  the  lOO 
linear  feet  of  face  tiifibers  were  removed  and  the  work  completed  as  re- 
quired, except  the  placing  of  the  galvanized  iron -caps  to  ends  of  tim- 
bers.   The  amount  expended  during  the  fiscal  year  was  $1,541.89. 

The  total  amount  appropriated  for  this  harbor  to  the  close  of  the 
fiscal  year  has  amounted  to  $459,079.38,  of  which  sum  $450,611.98  have 
been  expended. 

During  the  season  of  1885,  the  balance  on  hand  of  the  appropriation 
of  July  6, 1884,  will  be  expended  mainly  in  dredge-work,  which  it  is 
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expected  will  give  »  good  13foot  depth  of  channel  from  the  lake  to  the 
docks. 

Very  extensive  rock  excavation  and  dredging  is  reqaired  at  this  har- 
bor to  make  it  fulfill  the  requirements  of  the  present  commerce  of  the 
lakes  on  a  scale  commensurate  with  the  plan  of  the  Board  of  engineers 
of  1870.  A  16foot  depth  of  channel  and  harbor  would  be  required  for 
the  present  class  of  vessels,  whereas  rock-bottom  occurs  at  12^  feet 
•depth.  Further,  Dunkirk  has  not  kept  pace  with  many  of  the  other 
harbors  on  L'a.ke  Erie,  and  it  is  doubtful,  with  a  harbor  improved  so  as 
to  give  16  feet  depth,  whether  trade  would  seek  the  port  of  Dunkirk, 
N.  Y.,  to  an  extent  that  would  justify  the  great  expense  necessary  for 
such  improvement. 

The  last  project  submitted  for  the  improvement  of  this  harbor  con- 
templated the  extension  of  the  breakwater  560  feet  parallel  to  the  chan- 
nel and  300  feet  eastward  parallel  to  the  shore-line.  The  estimated  cost 
was  $60,200,  all  of  which  could  be  expended  in  one  season.  If,  how- 
ever, the  whole  sum  should  not  be  appropriated  at  once,  then  the  por- 
tion of  the  proposed  extension  parallel  to  the  channel  should  be  built 
first. 

Vesselmen  frequenting  this  harbor  make  repeated  inquiries  as  to  why 
the  day  beaoon  is  not  restored  at  the  entrance  of  the  harbor.  The  old 
one  was  carried  away  about  four  years  ago  by  the  ice  and  has  not  been 
rebuilt.  It  is  much  needed,  and  its  want  Venders  the  entrance  so  haz- 
ardous as  to  prevent  many  vessels  from  seeking  the  harbor  for  a  refuge, 
which  they  wyuld  otherwise  avail  themselves  of  if  the  beacon  was  re- 
stored. I  would  therefore  respectfully  suggest  that  said  day  beacon 
be  rebuilt  at  as  early  a  day  as  is  practicable. 

Dunkirk  Harbor,  New  York,  is  in  the  coUection  district  of  Dunkirk.  It  is  lighted 
by  a  third-order,  lake-coast,  fixed  white  lieht,  varied  by  white  flashes,  and  a  sixth- 
order,  fixed  white  beacon  light,  west  side  of  the  channel  entrance.  The  damb  beacon 
which  was  on  the  east  side  of  the  entrance  has  been  carried  away. 

Fort  Porter,  40  miles  to  the  eastward,  is  the  nearifst  work  of  defense. 

There  was  no  revenue  collected  during  eleven  months  ending  May  31,  1885. 

There  were  no  imports  or  exports  during  eleven  months  ending  May  31,  1885. 

Twenty  vessels,  with  an  aggregate  tonnage  of  4,508  tons,  entered*  and  19  vessels, 
with  an  aggregate  tonnage  of  4,494  tons,  cleared  during  eleven  mouths  ending  May 
31, 1885.    The  deepest  draught  of  vessel  entering  or  clearing  was  12  feet. 

Money  statement, 

July  1,  1884,  amount  available |9  29 

Amount  appropriated  by  act  approved  July  5,  1884 10, 000  00 

10,009  29 
Jaly  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,1884 1,.'>41  89 

July  1,  1885,  amount  available 8,467  40 

{Amount  (estimated)  required  for  completion  of  existing  project 60, 200  00 
Amount  that  can  be  prohtably  expended  in  fiscal  year  ending  June  30,1887    60, 200  00 
Submitted  iji  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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Abstract  of  prapo§ah  for  dredging  and  repairing  east  breakKater  at  Dunkirk  Harbor^  New 
Torkf  receired  and  opened  at  United  States  engineer  office,  Buffalo,  X.  F.,  a<  11  o'eloek 
a,  m.  {7bth  meridian  time),  September  23,  li:J84,  under  advertisement  of  Augmst,  23L  IdtM. 

(Approxiiiuite  qiiaaititlea.1 


Ho. 


Names  md  add 
of  bidden. 


NMDMMid  add 
of  gnarMitora. 


ICAteriaL 


1 

Lewi*  P.Smitb,  Clere- 

Patrick  Smith,  aeve- 

•  Dndg^nfi,  V7.000  cabic  jurdn,  at  40 

$14.  M» 

land,  Ohio;   James  ;      laod.  Ohio:  James 

cents  per  cabic  yard. 
RemoTioie  old  work.  21.000  feet,  B.  K., 

A.    Smith,     CIoTe- 

Cunnea,  Cleyeland, 

21* 

Iand«Ohio. 

Ohio. 

at  $10  per  1.000  feet. 
White  oak,  23.400  feet,  B.  H..  at  $40 

per  1.000  feet. 
Dnft-bolts,  5,000  pounds,  at  5  cents 

per  pound. 
Sheet-iroo,  100  linear  feet,  at  $1  per 

linear  foot. 

m 

2» 

IN 

Total 

lfi.2» 

Oeorge   Talbot,  Bof-     William  Richardson, 

Dredj^Dff.  37.000  cabic  yards,  at  26 

r 

ICO 

falo.  K.  Y.                        Bnflklo ;    Lewis   J. 

ceiitH  p«r  cubic  yard. 
KeniovinjE  old  work.  21,000  feot,  &  M., 

Bennet,  Buffalo. 

S» 

at$*i.'>perI.OUU  feet. 

Whit«  oak,  23,400  feet,  B.  M.,  at  $50 

1,17$ 

1 

per  1.000  feet. 

Drift-bolts.  5,000  pounds,  st  4  cents 

90» 

per  pound. 

Sheet-iron,  100  linear  feet,  at  $1.50  per 

15$ 

Total 

• 

liuear  foot. 

11,  MS 

Lowest  bid. 


NOTB.— Bids  r^ected. 


Abstract  of  proposals  for  drtdging  the  channel  and  repair  of  east  breakwater  at  Dunkirk, 
New  York,  opened  at  United  States  engineer  office,  Buffalo,  y.  Y.,  November  15,  1884, 
at  11  o'clock  a.  m.  {7btk  meridian  time),  under  advertintmenl  of  October  15,  Ic^. 

[Approximste  quantities.] 


Ho. 


Names  and  addresses 
of  bidders. 


Edward  J.  Hinunton,* 
Buffalo,  N.  Y ;  Ar- 
thnr  Woods,  Buf- 
falo, N.  Y. 


Lonls  P.Smith,  Cleve- 
land, Ohio ;  James 
A.  Smith,  Cleve- 
land, Ohio. 


Xamesand  addresses 
of  guarantors. 


Materials. 


Amomit 


Charles  A.  Gatchell.     Dredging,  37.000  cubic  yards,   at  18     $6, 660  0» 


Buffalo.  N.  Y.; 
01iv»-r  S.  Laycock, 
Buffalo,  N.  Y. 


Patrick  Smith.  Cleve. 
land,  Ohio ;  James 
Cunnea,  Cleveland, 
land,  Ohio. 


ceuttt  per  cubic  vard. 
I  Renioviii<:  old  work,  21.000  feet  B.  M., 

at  $10  iMsr  1.000  feet. 
i  White  oak,  23.4U0  ftet,  B.  U.,  at  $40 

p«  r  1.  000  feet. 
:  Drift-bolts.  5,000  pounds,  at  6  cents 

per  j>ound. 
SheeMron.  100  linear  feet,  at  OOjce^ts 

per  foot. 


Dredging,   37.000  cubic  yards,  at  30 

cents  por  cubic  yard. 
Removing  old  work,  21,000  feet,  B.  M.; 

at  17  per  1.  000  feet. 
White  oak,  23,400  feet,  B.  M.,  at  $40 

per  1.  000  f«et. 
Drift-bolts,  5,000  pounds,  at  5  cents 

per  ^M)uud. 
Sheet-iron,  100  linear  feet,  at  $1  per 

foot. 


210  0» 

036  0» 

3O0  00 

06  0$ 


8,202  00 


11,100  0$ 
147  00 
936  00 
250  0$ 
100  0$ 


12.533  0$ 


Contract  entered  into  with  Hingston  and  Woods,  dated  November  29,  1884. 
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M  M  15. 

preliminary  examination  of  the  channel  known  as  the  old 

"  river-bed"  of  the  cuyahoga  river.  ohio. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 

January  9, 1885. 

Sir  :  To  comply  with  the  requirements  of  the  river  and  harbor  act  of 
July  6,  1884,  I  have  the  honor  to  submit  herewith  a  copy  of  a  report  to 
this  office  from  Maj.  L.  Cooper  Overman,  Corps  of  Engineers,  of  a  pre- 
liminary examination  with  the  view  of  '^  opening  and  improving  the 
channel  known  as  the  old  river-bed  of  the  (hiyahoga  River,"  at  Cleve- 
land, Ohio. 

Major  Overman  reports  that,  in  his  opinion,  this  is  worthy  of  improve- 
ment, and  gives  his  reasons  therefor. 

In  the  river  and  harbor  act  of  August  2,  1882.  provision  was  made 
for  an  examination  and  survey  of  this  same  locality,  and  the  local  en- 
gineer then  in  charge,  Lieut.  Col.  J.  M.  Wilson,  Corps  of  Engineers,  re- 
ported that,  in  his  opinion,  it  was  worthy  of  improvement,  but  that  the 
work  was  not  a  public  necessity  at  this  time.  This  report  was  trans- 
mitted to  Congress  at  its  last  session  and  printed  in  Senate  Ex.  Doc. 
No.  30,  Forty  eighth  Congress,  first  session. 

This  old  river  bed  is  now  connected  at  its  northeastern  extremity 
with  the  Cuyahoga  River  and  from  thence  with  the  lake  by  way  of  the 
channel  through  the  United  States  piers.  It  forms  a  large  and  impor- 
tant part  of  the  harbor  of  Cleveland,  being  lined  with  docks  and  slips 
and  largely  used  for  receiving  and  shipping  coal,  iron,  &c.  Its  improve- 
ment and  maintenance  is  in  charge  of  the  local  authorities  and  the  city 
annually  expends  quite  a  sum  of  money  in  deepening:  its  channel.  The 
tracks  of  the  Lake  Shore  and  Michigan  Southern  Kailroad  lie  between 
the  old  river- bed  and  the  lake. 

It  appears  that  a  direct  communication  with  the  lake  at  the  other  ex- 
tremity of  this  old  channel  through  the  railroad  embankment  would  be 
a  benefit  to  the  owners  of  the  adjacent  lands  and  a  great  accommodar 
tion  to  vessels  using  this  inner  haibor,  but  it  ai)pears  also  that  the 
desired  improvement  would  be  more  for  local  convenience  than  for 
public  necessity  or  convenience  of  general  commerce,  and  hence  ques- 
tionable whether  it  should  be  made  at  the  expense  of  the  United  States. 
The  views  of  Major  Overman  are  in  consequence  not  concurred  in  by 
me  and  in  accordance  with  the  requirements  of  the  act  no  instructions 
have  been  given  to  make  a  survey  of  the  locality  with  the  view  of  sub- 
mitting an  estimate  for  the  work. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 

Chief  oj  Engineers^ 
Brig,  and  Bvt,  Maj,  Oen, 

Hon.  Robert  T.  Lincoln, 

Secietary  of  War, 


report  op  major  l.  cooper  overman,  corps  of  engineers. 

United  States  Engineer  Office, 

Cleveland,  Ohio,  October  18,  1884. 

General  :  In  compliance  with  circular  letters  from  the  office  of  the 
Cbief  ot  Engineers,  dated  Washington,  D.  C,  July  31,  and  September 
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4j  1884,  respectively,  I  have  the  honor  to  sabinit  the  followinf^  report 
of  '^  prelimiDary  examination  on  the  opening  and  improving  of  the  chan- 
nel know^n  as  the  old  ^  river-bed'  of  the  Cuyahoga  Eiver,^  as  provided 
for  in  section  d  of  the  river  and  harbor  act  of  July  5,  1884. 
The  section  of  the  act  above  mentioned  reads  as  follows : 

That  the  Secretary  of  War  is  hereby  direct^,  at  his  discretion,  to  caaae  examina- 
tioDS  or  surveys,  or  l>oth,  and  estimates  of  co8t  of  improvements  proper  to  be  made,  at 
the  following  points  namely  :  *  *  '  At  Cleveland,  Ohio,  on  the  opening,  and  im- 
proving of  the  channel  known  as  the  old  **  river-bed  "  of  the  Cuyahoga  River :  *  • 
Provided^  That  no  snrvey  shall  be  m:Mle  of  any  harbors  or  rivers  nntil  the  Chief  of 
Engineers  shall  have  directed  a  preliminary  examination  of  the  same  by  the  local  en- 
ffineer  in  charge  of  the  district,  or  an  en<;ineer  detailed  for  the  purpose;  and  such 
local  or  detailed  engineer  shall  report  to  said  Chief  of  Kuginoers  whether,  in  his  opin* 
ion,  said  harbor  or  river  i»  worthy  of  improvement,  and  kIihH  state  iu  such  report  fully 
and  particnlarly  the  facts  and  reu.sons  od  which  he  ba.se.s  such  opiniou,  including  the 
present  and  prospective  demands  of  commerce.     •     *     • 

The  channel  known  as  the  old  '*  ri  ver-bed,"  it  is  claimed,  was  formerly 
a  part  of  the  Cuyahoga  Ri  ver.  It  beca  me  detacheil  from  the  ri  ver,  formed 
for  a  time  a  lake  separate  from  the  river,  whilst  the  river  obtained  a 
new  outlet  about  1  mile  east  of  the  month  of  the  old  river-bed.  Sub- 
sequently the  city  of  Cleveland  allowed  a  railroad  embankment  to  be 
constnicted  across  the  old  river  bed  near  its  dehnuM  m\o  the  lake. 

In  1?<36  a  connection  was  made  between  the  Cuyahoga  River  and  the 
old  river-bed,  but  no  connection  was  ma<le  with  the  lake.  To-day  the 
docks  and  slips  built  along  this  old  channel  are  an  important  part  of 
the  dockage  of  Cleveland.  It  is  now  the  wish  of  commercial  and  ma- 
rine interests,  as  well  as  of  property  holders  in  the  vicinity,  to  make  ao 
opening  at  the  western  end  of  the  old  river-bed  through  the  railroad 
embankment  into  the  outer  harbor  formed  by  the  breakwater  in  the 
lake,  and  to  widen,  deepen,  and  improve  the  old  riverbed.  It  is  with 
a  view  to  determining  the  cost  of  such  an  improvement  that  the  desired 
survey  is  to  be  made. 

The  city  of  Cleveland  had  for  some  years  expended  funds  in  dredg- 
ing both  the  main  river  channel  and  this  old  river-bed  to  deepen  the 
same. 

The  old  river-bed  is  the  means  of  access  to  a  large  number  of  docks 
and  slips  from  which  large  quantities  of  coal,  iron  ore,  lumber,  stone, 
&c.,  are  received  or  shipped.  Upon  these  docks  are  laid  tracks  which 
communicate  with  most  of  the  railroad  lines  centering  here,  and  in  every 
respect  this  old  river-bed  is  considered  and  treated  as  a  part  of  the  inner 
harbor  of  Cleveland,  Ohio. 

The  harbor  of  refuge  as  at  present  constructed  gives  a  secure  protec- 
tion to  the  shore  where  the  desired  opening  would  be  made,  and  with 
such  an  exit  the  old  river-bed  would  form  an  easy  and  valuable  means 
of  communication  for  vessels  to  pass  from  the  harbor  of  refuge  (outer 
harbor)  to  the  inner  harbor,  or  the  reverse,  whereas,  now  it  is  neces- 
sary to  traverse  a  much  longer  route,  and  for  a  vessel  consigned  to  a 
dock  along  the  old  river-bed  the  advantage  would  be  still  greater. 

In  its  present  unimproved  condition,  with  one  end  closed,  it  is  ofteo 
necessary  for  the  larger  vessels  which  enter  the  old  river-bed  to  be 
towed  out  stern  foremost. 

With  the  commerce  of  Cleveland  growing  as  it  has  been  each  year,  the 
necessity  for  the  improvement  of  the  old  riv^er-bed  by  some  action  on 
the  part  of  private  or  public  interests  must  inci^ase  annually,  and  the 
most  natural  and  easiest  way  to  improve  it  will  be  to  widen  and  deepen 
it,  and  to  connect  it  with  the  harbor  of  refuge  at  Cleveland,  Ohio. 
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Id  view  of  the  above,  as  local  engineer  in  charge  of  the  district,  1  am 
of  the  opinion  that  the  opening  and  improving  of  the  channel  known  as 
the  old  river-bed  of  the  Cnyahoga  River  is  worthy  of  improvement,  and 
for  the  reasons  herein  stated. 

The  act  of  Aagast  2, 1883,  in  providing  for  snch  surveys  and  reports 
as  this,  required  theopinion  of  the  local  engineer  in  charge  as  to  whether 
said  harbor  or  river  is  worthy  of  improvement,  and  that  the  work  is  a 
public  nece8sit3\ 

The  act  of  July  5,  1884,  does  not  call  for  an  expression  of  opinion  on 
the  part  of  the  local  engineer  in  charge  of  the  district  as  to  whether  or 
not  the  work  to  be  done  is  a  public  necessity ;  hence  I  am  relieved  from 
such  responsibility  as  attaches  thereto.  In  connection  with  this  report 
I  would  respectfully  refer  to  report  of  Maj.  J.  M.  Wilson,  Corps  of 
Engineers  (now  Lieutenant-Colonel  Wilson),  dated  October  13, 1882, 
upon  survey  of  the  channel  known  as  the  old  river-bed,  leading  from 
the  Cuyahoga  River  to  the  harbor  of  refuge,  now  under  construction  at 
Cleveland,  Ohio. 

In  further  compliance  with  the  terms  of  circular  from  the  Chief  of 
Engineers,  dated  September  4, 1884, 1  have  to  respectfully  submit  est!- 
mate  that  will  enable  me  to  make  survey  and  report  contemplated  by 
the  act  of  July  5, 1884,  to  include  the  project  and  estimate  of  cost  of 
improvement  proper  to  be  made. 

FIKLD  WORK. 

Servicea  of  an  assistant  engineer  fifteen  days,  say $67  50 

Serv^ices  of  six  men  fifteen  days  each,  at  $2  each  per  day. 180  00 

Services  of  one  man,  with  nse  of  boat,  fifteen  days,  at  |2.50  per  day 37  50 

305  00 
Contingent  expenses  (materials,  &.C.),  10  per  cent 30  50 

335  50 

OFFICE  WORK. 

Serrioes  of  two  assistants,  making  maps,  profiles,  plans,  estimates,  &o.,  fifteen 
days  each,  say 152  50 

Total 488  00 

Very  respectfully,  your  obedient  servant, 

L.  Cooper  Overman, 

Major  of  Engineers, 

To  the  Chief  of  Engineers,  XT.  S.  A. 


N 


APPENDIX  N  N. 


IMPROVEMENT  OF  THE   HARBORS   OF   ERIE,  PENNSYLVANIA,  AND  BUP 
FALO,  NEW  YORK,  AND   OF   NIAGARA  RIVER—IMPROVEMENT  OF  HAB- 
BORS  ON  LAKE  ONTARIO. 


MEPOBT  OF  CAPTAIN  EDWARD  MAGUIBE,  CORPS  OF  ENGINEERS,  OFFI- 
CER IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  18«5,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 

IMPROVEMENTS. 


1.  Erie  Harbor,  PenDsylvania. 

2.  Baffalo  Harbor,  New  York. 

3.  Niagara  River,  New  York. 

4.  Wilson  Harbor,  New  York. 
6.  Olcott  Harbor,  New  York. 

6.  Oak  Orchard  Harbor,  New  Yprk. 


7.  Charlotte  Harbor,  New  York. 

8.  Pultneyville  Harbor,  New  York. 

9.  Great  Sodus  Harbor,  New  York. 

10.  Little  Sodiis  Harbor,  New  York. 

11.  Oswego  Harbor,  New  York.  • 

12.  Sackett^s  Harbor,  New  York. 


EXAMINATIONS  AND  SURVEYS. 


13.  Niagara    River,     New    York,    from 

Youngstown  to  Lake  Ontario. 

14.  Scajaquada   [Scajaonada]   Creek,  at 

Baffalo.  N.  Y. 

15.  Salmon  River,  New  York,  at  and  below 

Fort  Covington. 


16.  Mouth  of  Salmon  River,  and  the  in- 
ner natural  harbor  thereat,  on  Lake 
Ontario,  New  York,  with  a  view  of 
making  a  harbor  of  refuge  for  vea- 
Bels  in  distress  and  for  purposes  of 
commerce  and  navigation. 


United  States  Engineer  Office, 

Oswegoy  N.  Y.,  July  16, 1885. 

General  :  I  have  the  honor  to  forward  herewith  my  aunual  reports 
for  the  fiscal  year  ending  June  30,  1885,  for  the  works  of  river  and  har* 
bor  improvement  under  my  charge. 

^ Very  respectfully,  your  obedient  servant, 

I        '  Edwd.  Maguire, 

Captain  of  Engineers. 
I  ^The  Chief  of  Engineers,  U.  S.  A. 


N  N  I. 


IMPROVEMENT  OF  ERIE  HARBOR,  PENNSYLVANIA. 

JJJThe  only  work  done  durtug  the  fiscal  year  was  minor  repairs  to  the 
north  pier,  and  the  south  breakwater,  amounting  in  all  to  $206.78. 

In  September  and  October,  1884,  a  survey  was  made  of  the  penin- 
sula. 

(L)  ProteoHon  of  the  western  neck  of  the  peninsula. — Most  of  the  pro- 
tection fences  and  pile  jetties  are  in  a  dilapidated  condition,  but  the 
narrowest  parts  of  the  peninsula  are  from  4ho  to  500  feet  wide,  with  a 
crest  rising  about  5  feet  above  ordinary  water. 
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The  Board  of  EngineerR  of  June  14, 1882,  recommended  that  $10,000 
be  set  apart  from  the  amount  available  for  Erie  Harbor,  to  provide  for 
the  prompt  construction  of  a  dike  at  the  neck  in  case  of  necessity. 

(2)  The  channel  piers. — Both  are  in  good  condition. 

(3)  The  channel. — An  examination  made  on  June  20,  1885,  by  Assis- 
tant Engineer  E.  M.  Spalding,  showed  that  the  channel  between  the 
piers  is  in  good  condition.  But  it  also  showed  that  there  has  been  an 
increased  shoaling  above  the  north  pier,  and  also  to  the  south  of  it, 
due  to  the  sand  carried  down  from  the  head  of  the  peninsula.  The 
soundings  of  June  20,  1885,  show  a  least  depth  of  15.4  feet  at  extreme 
low  water,  except  off  the  end  of  the  north  pier,  where  the  least  depth 
is  12.2  feet. 

The  present  project  is  to  extend  the  piers  to  the  16-foot  curve  in  the 
lake  and  to  maintain  a  channel  depth  of  not  less  than  16  feet  through 
the  bars  inside  and  outside  of  the  piers.  Maj.  M.  B.  Adams,  Gorps 
of  Engineers,  in  his  annual  report  for  1883,  says: 

The  amount  reqaired  to  complete  the  existing  project,  i.  «.,  to  extend  hoth  piento 
16  feet  depth  of  water  in  the  lake,  cannot  well  be  definitely  stated,  owing  to  the  con- 
tinoal  accumulation  of  sand  on  the  outer  bar,  which  makes  it  highly  probable  that 
considerable  extensions,  some  1,000  feet  to  the  north  pier  and  1,650  feet  to  the  south 
pier,  will  be  required  to  reach  the  16-foot  curve  in  the  lake  by  the  close  of  another  sea- 
son. *  *  *  tlnless  *  *  *  the  sand  should  be  prevented  from  accumulating  as  it 
now  does,  either  large  amounts  of  sand  will  require  removal  or  else  indefinite  exten> 
sions  of  the  piers  must  be  made  in  order  to  maintain  a  depth  of  16  feet  through  the 
outer  bar.  There  are  I'equired  at  present  2,050  feet  of  pier  extension,  700  feet  to  the 
north  pier  and  1,350  feet  to  the  south  pier,  in  order  to  reach  the  place  where  the  16- 
foot  curve  crosses  the  channel,  which,  at  a  cost  of  $65  per  foot,  will  amount  to  9133,2M, 
the  sum  required  to  complete  the  existing  project  at  the  present  time. 

I  have  nothing  to  add  to  the  above,  except  in  the  way  of  indorsement 
of  the  statements  made,  but,  in  my  opinion,  there  should  be  no  farther 
extension  of  the  north  pier.  During  storms  the  water  rushes  through 
the  channel  between  the  piers  like  a  mill  race,  and  again  upon  the 
cessation  of  the  storm,  when  the  lake  begins  to  resume  its  leVel.  The 
longer  the  channel  is  made,  under  these  circumstances,  the  more  diffi- 
cult it  will  become  for  vessels  to  enter  the  harbor.  In  my  opinion,  the 
movement  of  the  sand  from  and  along  the  peninsula  may  be  arrested  in 
the  manner  proposed  in  my  report  of  January  7,  1886.  lu  view  of  the 
fact  that  the  channel  has  already  shoaled  in  front  of  the  piers,  I  am  of 
opinion  that  the  south  pier  may  profitably  be  extended  400  feet.  The 
estimate  for  the  breakwater  protection  of  the  neck  and  the  jetties,  as 
submitted  in  the  report  above  referred  to,  is  147,044.60. 

The  estimate  for  400  feet  extension  of  the  south  pier  is  $26,000,  or  a 
total  of  $173,044.60,  and  the  amount  which  is  asked  for  is  $126,000. 

In  the  money  statement  the  amount  given  for  the  completion  of  the 
existing  project  is  that  estimated  for  the  prolongation  only  of  both  piers* 

Money  statement 

July  1,  1884,  amount  available $12,037  06 

Amount  appropriated  by  act  approved  July  5,  1884 50,000  00 

62,037  06 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1884 $2,726  20 

July  1,  1885,  outstanding  liabilities 180  00 

2,906 « 

July  1, 1885,  amount  available 59, 130  66 

(Amount  (estimated)  required  for  completion  of  existing  project $84, 120  00 
Amount  that  can  be  prolitably  expended  in  fiscal  year  ending  Jane  30,1887  126»  000  00 
Submitted  in  compliance  with  requirements  oi  section  2  of  river  and 
harbor  aoto  of  1866  and  1867. 


APPENDIX   NN REPORT   OF   CAPTAIN   MAGUIRE.  2255 

COMMKRCIAL  STATISTICS. 

Name  of  harbor,  Erie,  Pa. 

Coilectiou  district,  Erie,  Pa. 

Nearest  lif^ht,  Erie,  Pa.,  a  coast  light  of  the  fourth  order,  flasbing  red  and  white,  od 
the  north  shore  of  the  peninsula;  a  tixed  red  light  of  the  sixth  order  on  the  outer  end 
of  the  north  pier;  two  tixed  white  lights  of  the  sixth  order  marking  the  rau^e  of  the 
channel  within  the  bay.     There  is  a  fog-bell  on  the  outer  end  of  the  north  pier. 

Nearest  work  of  defense,  Fort  Porter,  New  York. 

Arrivals  and  departures  of  vessels  during  the  year  ending  December  31,  1884. 


ClMS. 

Anivals. 

Departure. 

Number. 

1 
Tonnage.     Namber. 

Tonnage. 

Rtomntm  and  ■aiUsff  TeMdla 

640 

540,489 

648 

648,018 

Amoiint  of  revenae  colleoted  during  the  year  ending  December  31,  1884..     |2, 540  26 

Value  of  imports  same  year 24, 337  35 

Yalae  of  exports  same  year... 2,929  50 


N  N  2. 
IMPROVEMENT  OF  BUFFALO  HARBOR.  NEW  YORK 

The  first  appropriation  for  the  ioiprovemeut  of  this  harbor  was  made 
in  1826.  The  project,  as  modified  at  various  times,  provided  for  the 
construction  of  a  north  and  of  a  south  pier  at  the  mouth  of  Buffalo  Oreek^ 
a  masonry  seawall  running  south  from  the  south  pier,  and  a  break- 
water a  little  less  than  one-half  mile  distant  from,  and  in  front  of,  the 
Buffalo  light-house,  its  long  arm  running  nearly  parallel  with  the  gen- 
eral shore-line,  in  a  direction  nearly  northwest  and  southeast. 

The  sea-wall  was  finished  long  ago,  as  were  also  the  north  and  south 
piers.  Since  the  adoption  of  the  breakwater  the  sea-  wall  ceased  to  form 
a  part  of  the  project  for  the  improvement  of  this  harbor. 

THE  NORTH  PIER. 

Under  agreement  of  December  9, 1879,  with  the  War  Department,  the 
larger  portion  of  the  north  pier  was  used  by  the  Delaware,  Lackawanna 
and  Western  Railroad  Company  as  a  coal  wharf.  The  Eeport  of  the 
Chief  of  Engineers  for  1880,  Part  III,  page  2195  et  »eg.,  contains  a  full 
account  of  the  first  aggressive  action  of  the  above  mentioned  corporation 
to  gain  possession  of  the  United  States  north  pier.  It  will  be  seen 
that  it  at  the  time  (1879)  became  necessary  to  place  troops  on  the  pier 
to  compel  the  corporation  to  respect  the  rights  of  the  Government 
and  to  submit  the  matter  in  controversy  to  the  Secretary  of  War.  The 
matter  was  peaceably  adjusted  in  1879,  and  the  railroad  company  exe- 
cuted the  stipulation,  a  copy  of  which  is  to  be  found  in  the  report 
above  referred  to.  On  page  2197  of  the  same  report  will  be  found  a 
letter  from  Sherman  S.  Rogers,  counsel  for  the  company,  in  which 
it  is  stated:  '< First.  The  railroad  company  claims,  and  believes  it 
will  at  the  proper  time  be  able  to  satisfy  the  Government  authorities, 
that  it  is  the  owner  in  fee  by  regular,  proper  title  of  the  land  on  which 
the  pier  rests."    Nearly  six  years  have  elapsed  since  the  date  of  that 
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letter,  and  the  railroad  company  has  not  been  able  to  satisfy  the  Gov- 
ernment authorities  that  it  has  a  proper  title  to  the  land  on  which  the 
pier  rests.  In  fact,  no  attempt  was  made  to  show  such  title  until  in 
January  last,  when  I  protested  ajjainst  any  work  being  done  by  the 
company  on  the  north  pier  without  the  consent  of  the  Secretary  of  War. 
Then  one  of  the  attorneys  of  the  company,  Franklin  D.  Locke,  of  Buf- 
falo, did  attempt  to  prove  to  me  that  the  company  had  a  title  to  the 
land,  but  failed  so  to  do. 

This  question  of  title  was  discussed  by  me  in  two  reports  sent  to  the 
Chief  of  Engineers  and  printed  in  Houvse  Ex.  Doc.  No.  259,  Forty-eighth 
Congress,  second  session. 

On  October  23,  1884,  I  found  it  necessary  to  send  the  following 
letter : 

United  States  Engineer  Office, 

Buffalo,  y,  y.,  October  23,  1884. 

6iK :  I  bavti  been  informed  tbat.  nnder  your  directiou  certain  work  has  been  com- 
menced on  tbe  oiit<^r  end  of  the  United  Staten  north  pier.  I  know  of  uo  authority 
possessed  by  the  Delaware,  Lackawanna  and  Western  Railroad  Company  to  do  any 
work  at  that  point.  You  will  tberefore  please  cause  (ht)  work  to  be  stopped  imme- 
diately, and  inform  tbis  office  of  the  nature  and  extent  of  tbe  work  which  you  desire 
to  do.  Should  it  be  approved  by  me,  I  will  forward  it  to  tbe  Secretary  of  War  for 
bis  approval.  But  uutil  such  approval  be  received  by  you  I  must  insist,  and  shall 
insist,  that  you  cease  operations  on  the  outer  end  of  the  pier. 
Very  respectfully,  your  obedient  servant, 

Edwd.  Maouire, 
Captain  of  Engineers. 
Mr.  J.  J.  McWiLLIAMS, 

Agent  Delaware,  Laclcaicanna  and  Weskrn  Railroad  Company,  Buffalo,  y,  Y, 

In  reply  I  received  the  following  letter: 

Agency  Delaware,  Lackawanna  and  Western  Railroad  Company, 

Coal  Department, 
Buffalo,  N.  r.,  October  '^3,  1884. 

Dear  Sir  :  Your  favor  of  this  date  is  duly  received.  Tbe  nature  and  extent  of  the 
work  tbat  we  liad  intended  to  do  on  tbe  outer  end  of  the  old  nortb  pier  was  entirely 
preservative  in  its  cbaracter,  as  the  fire  the  other  evening  had  left  the  pier  in  condi- 
tion to  rapidly  disintegrate,  and  we  were  only  putting  it  in  shape  to  stand  tbe  seas 
and  storms  that  we  always  get  at  this  time  of  year,  and  thus  prevent  it  falling  to 
pieces  and  becoming  an  obstruction  to  navigation.  Tbis  should  be  done  right  away, 
and  to  get  it  done  at  once  we  started  to  go  ahead  with  it. 
Very  truly, 

J.  J.  Mc Williams. 

Agent 
Capt.  Edwd.  Magdire, 

Captain  of  Engineers,  U.  S,  A. 

That  letter  I  forwarded  to  the  Chief  of  Engineers,  with  the  following: 
indorsement : 

Respectfully  forwarded  to  the  Chief  of  Engineers,  U.  S.  A. 

Tbe  witbiii  letter  was  sent  to  me  in  response  to  a  letter  from  me  informing  Mr. 
Mc Williams  tbat  the  Delaware,  Lackawanna,  and  Western  Railroad  Company  mast 
have  authority  from  the  Secretary  of  War  before  doing  any  work  on  the  outer  end  of 
the  United  States  .north  pier. 

The  outer  end  of  the  United  States  north  pier  is  beyond  the  wbarf-line  as  estab- 
nshed  by  the  city  of  Buffalo.  But  tbe  railroad  company  now  occupies  the  north  pier 
simply  on  sufferance  under  the  stipulation  of  December  9, 1879.  As  I  am  in  doubt  as 
to  how  the  rights  of  the  United  States  may  be  affected  by  any  further  work  on  the 
pier,  I  preferred  to  put  a  stop  to  all  operations  by  tbe  railroad  company  until  I  coald 
flecnre  instrnctions  in  the  matter.  The  work  which  the  company  proposes  to  do  will 
not  prove  injurious  to  commerce  or  navigation.  Should  the  work  be  authorized,  I 
would  request  to  be  informed  whether  a  new  stipulation  with  the  company  should  be 

m 

Edwd.  Maguibk, 
Captain  of  ^gineers. 
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In  response  to  the  above  indorsement  I  received  the  following  letter,: 

Office  of  ths  Chief  of  Engineers, 

United  States  Armt, 
Washingtonf  D.  C,  Xovember  7,  1884* 

Sir:  The  letter  of  Mr.  John  J.  Mc Williams,  western  sales  ageot  Delaware,  Lacka- 
wanna and  Western  Railroad  Company,  of  October  23,  1884,  stating  the  natnre  and 
extent  of  work  which  the  railroad  company  proposed  to  do  at  the  outer  end  of  United 
States  north  pier  at  Buffalo  Harbor,  New  York,  forwarded  to  this  office  with  your 
indorsement  of  the  24th  ultimo,  was  duly  received. 

The  following  copies  of  the  second  and  third  indorsements  thereon,  showing  th« 
action  of  this  office  and  of  the  War  Department,  are  furnished  for  your  information 
and  guidance : 

'*  Office  Ceqef  of  Engineers, 
**.  United  States  Akmt, 

"  Ocloh&r  31, 1884. 

"  Refipectfully  submitted  to  the  Secretary  of  War. 

''The  United  States  north  pier  at  Buffalo  Harbor,  New  York,  is  occupied  by  the 
Delaware,  Lackawanua  and  Western  Railroad  Company,  with  the  consent  of  the 
United  States,  pending  certain  questions  in  reference  to  title,  and  under  stipulations 
imposed  by  the  United  States  and  accepted  by  the  company. 

*'  The  work  proposed  to  be  done  by  the  company  will  not  prove  injurious  to  naviga- 
tion or  commerce,  and  is  intended  to  repair  certain  damages  caused  the  pier  by  a 
recent  fire.    There  appears  to  be  no  objection  to  permitting  this  work  to  be  done, 

Srovided  it  be  distinctly  understood  that  the  existing  agreement  between  the  United 
tates  and  the  railroad  company  be  in  no  way  interfered  with,  and  that  no  claim  or 
attempted  claim  to  title  upon  the  part  of  the  company' be  based  upon  the  permission 
thus  granted.  No  additional  stipulation  would  seem  to  be  required  other  than  the 
acceptance  by  the  company  of  the  privilege  granted  upon  the  condition  named,  it 
being  at  the  same  time  understood  that  tne  United  States  is  not  to  -be  in  any  way 
liable  for  expense  arising  from  the  prosecution  of  the  work  in  question.  In  this  con- 
nection attention  is  invited  to  the  accompanying  copy  of  Appendix  J  J,  of  tfie  Report 
of  the  Chief  of  Engineers  for  18d0,  which  contains  on  pap^es  2192  to  2204,  a  full  state- 
ment of  the  facte  connected  with  the  occupation  of  the  pier  by  the  railroad  company. 

''John  G.  Parke, 
**Aoting  Chirfof  Enginemrt,'' 

T. "Authority  is  granted  for  the  work  in  qnestion  nnder  the  stipulations,  restrictions,  and 
oonditions  snggteted  in  the  foregoing  indorsement  of  the  Acting  Chief  of  Engineers. 

"  Br  order  of  the  Acting  Secretary  of  War.  "  Jat  Stone, 

"Acting  Chief  Clerk. 

''War  Dbpartbcent,  November  4,  1884.'' 

• 

Very  respectfully,  your  obedient  servant, 

John  G.  Parke, 
Capt.  Edward  Maguire,  Acting  Chief  of  Engineere. 

Carps  of  Engineere, 

Copies  of  the  above  communication  were  inclosed  in  the  following 

letters  sent  by  me : 

United  States  Engineer  Office, 

Buffalo f  N,  r.,  November  10,  1884. 

Sir  :  I  have  the  honor  to  send  the  inclosed  paper  for  your  information.    A  copy  of 
the  same  paper  will  be  sent  to  Mr.  Mc  Williams. 
Tery  respectfully,  your  obedient  servant, 

Edwd.  Maguibr, 
Captain  of  Engineers^  in  charge^ 
F.  D.  Locke,  Esq., 

Attorney  DelatDare,  Lackawanna  and  Western  Railroad  Company ,  Buffalo,  N.  T» 


United  States  Engineer  Office, 

Buffalo,  N,  r.,  November  10,  1884. 

Sib  :  I  have  the  honor  to  send  yon  herewith  a  copy  of  a  letter  received  by  me  this 
morning. 

In  acknowledging  its  receipt  please  inform  me  whether  yon  will  do  the  work  pro- 
posed. 

Very  respectfully,  your  obedient  servant, 

Edwd.  Maguire, 
Mr.  John  J.  McWiluams,  Captain  of  Engineen, 

Western  Sales  Agentf 

Delaware,  Laokawana  and  Western  Railroad  Company,  Buffalo,  N,  Y, 
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I  received  the  following  letter : 

Agency  of  this  Delaware,  Lackawaxka  and 

Western  Railroad  Compant,  Coal  Department, 

Buffalo,  N.  r.,  November  11,  1884. 

Dear  Sir  :  Yonrs  of  10th,  with  copy  of  a  letter  from  the  Chief  of  Engineers,  U.  S- 
ArmV)  dated  WaehiugtoD,  November  7, 1  have,  and  in  accordance  therewith,  I  wil 
go  ahead  and  prosecute  the  work  as  stated  in  mine  of  October  23.  to  yoo. 
Very  truly, 

J.  J.  McWilliams, 

Wetiem  Saleo  Agent 
Capt.  Edwd.  Maguire, 

Captain  of  Engineers,  U,  S.  A, 

It  will  thas  be  seen  that  the  railroad  company  was  x>erfectly  aware 
that  the  authority  of  the  Secretary  of  War  was  necessary  to  enable  it 
to  do  any  work  on  the  pier.  In  January,  1885,  the  company  a^^n  com- 
menced unauthorized  work,  and  I  sent  the  following  letter : 

United  States  Engineer  Office, 

Buffalo,  N.  T.,  January  3,  1885. 

Sir  :  I  understand  that  yon  propose  to  extend  the  trestles  on  the  United  States 
north  pier.    If  so.  please  inform  me  at  your  earliest  convenience  of  your  plans  in 
detail,  and  furnish  me  with  a  map  showing  the  proposed  \ocation  and  limits  of  the 
extension,  so  that  1  may  determine  whether  or  not  the  work  can  be  permitted. 
Very  respectfully,  your  obedient  servant, 

Edwd.  Maguire, 

Captain  of  Engineer; 
Mr.  John  J.  McWiluams, 

Western  Sales  Agent,  Delaware,  Lackawanna 

and  Western  Railroad  Company,  Buffalo,  K,  Y. 

In  reply  I  received  the  following : 

Agency  of  the  Delaware,  Lackawanna  and 

Western  Railroad  Company,  Coal  Department, 

Buffalo,  N.  F.,  January  5,  1885. 

Dear  .Sir:  I  have  to  acknowledge  receipt  of  your  favor  of  the  3d  instant  and  in 
answer  wonld  say,  that  we  have  no  intention  of  extendinff  our  trestle  on  the  north 
pier.  That  the  work  we  are  doing  there  is  only  repairing  damages  by  fire  and  water. 
That  the  work  is  about  finished,  except  to  put  caps  on  the  piles  to  hold  them  in  their 
place,  that  they  may  hold  the  stone-work  in  its  place. 

The  timber  that  you  see  being  delivered  on  our  yard  is  for  changing  our  plans  and 
altering  the  other  end  of  the  trestle,  t.  e.,  towards  the  Bennett  elevator.    The  work  we 
are  doing  on  the  north  pier  is,  1  think,  entirely  in  accordance  with  the  inclosore  from 
you  November  10,  1884. 
Very  truly, 

J.   J.   McWiLLIAMS, 

Capt.  Edwd.  Maguire,  Western  Sales  Agent 

Captain  of  Engineers,  U,  S,  A. 

To  that  I  replied  as  follows : 

United  States  Engineer  Office, 

Buffalo,  N.  T.,  January  5,  1885. 

Dear  Sir  :  I  have  to  acknowledge  yours  of  this  date.  It  is  the  alteration  which 
yon  propose  to  make  on  the  end  of  the  trtstle  towards  the  Bennett  elevator,  which, 
from  what  I  have  heard,  will  cut  ofi*  the  Government's  right  of  way  to  the  landing 
stage  at  the  inner  end  of  the  United  States  north  pier.  If  you  propose  to  extend  the 
trestle  back  along  the  United  States  north  pier,  of  course  the  authority  of  the  Secre- 
tary of  War  must  be  obtained,  and  I,  of  course,  should  object  to  having  the  right  of 
way  to  the  landing  stage  cutofi*,  for  it  is  the  only  way  we  have  of  communicating  di- 
rectly with  the  reservation  on  the  south  side  of  Buffalo  Creek.  I  will  call  at  your 
office  to-morrow  afternoon  at  3  o'clock,  to  see  what  you  propose  to  do. 
Very  respectfully,  your  obedient  servant, 

Edwd.  Maguire, 

Captain  of  Engineers, 
Mr.  J.  J.  Mc Williams, 

Western  Sales  Agents  Delaware,  Lackawanna 

and  Western  Railroad  Company,  Buffalo,  N.  T, 
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The  following  letter  was  also  sent : 

United  States  Engineer  Office, 

Buffalo,  ^.  r.,  January  10,  1885. 

Sir:  My  assistant  engineer,  Mr.  Kingsley,  informs  me  that  you,  this  morning,  ex- 
plained to  him  yoar  plans  in  regard  to  your  trestles.  I  prefer  that  yoa  explain  these 
plans  to  me,  who  am  the  officer  in  charge.  If  yon  will  appoint  an  hoar  and  date  when 
oonvenieut  for  yon  I  will  he  in  my  office  to  look  at  the  plans  you  may  bring.  But 
please  understand  that  I  shall  oppose  any  further  constraction  on  the  north  pier  un- 
less you  first  obtain  the  authority  of  the  Secretary  of  War. 
Very  respectfully,  yonr  obedient  servant, 

Edwd.  Maouire, 
Captain  of  Engineers,  in  charge,  Buffalo  Harbor, 
Mr.  J.  J.  McWuxiAMS, 

Western  Sales  Agent,  Delaware,  Lackawanna 

and  Western  Bailroad  Company,  Buffalo,  N.  T, 

I  had  several  interviews  with  Franklin  D.  Locke,  the  attorney  of  the 
company,  in  each  of  which  I  informed  him  that  the  company  must  ob- 
tain the  permission  of  the  Secretary  of  War  to  do  any  work  on  the  pier. 
Notwithstanding  this  the  company  attempted  to  resume  work,  and  I 
fonnd  it  necessary  to  send  the  following: 

United  States  Engineer  Office, 

Buffalo,  y.  Y.,  January  22,  1885. 

Sir:  I  understand  that  by  your  direction  certain  work  is  being  done  on  the  United 
States  north  pier  at  the  landing  stage.    You  wiU  please  desist  from  all  work  of  any  kind 
until  authorized  by  the  Secretary  of  War.    You  understand,  or  should  understand  by 
this  time,  that  neither  you  nor  any  one  else  connected  with  the  Delaware,  Lackawanna 
and  Western  Railroad  Company  has  any  right  to  do  any  work  whatever  on  the  United 
States  pier  without  authority.    I  trust  that  I  shall  not  be  obliged  to  call  yonr  atten-. 
tion  to  this  matter  again.    The  matter  stands  Just  at  this  point.    You  must  not  make, 
any  changes  until  you  receive  notice  throngh  Messrs.  Rogers,  Locke,  and  Milbum, 
the  attorneys  of  the  company,  with  whom  I  shall  hereafter  transact  all  business  iQ-l 
lating  to  the  pier. 

Very  respectfully,  your  obedient  servant^ 

Edwd.  MAotrrfiff, 

^.     Y    Y  «,  ^  Captain  of  Engineers, 

Mr.  J.  J.  McWiLLIAMS, 

Western  Sales  Agent,  Delaware,  Lackawanna 

and  Western  Bailroad  Company,  Buffalo,  N.  Y, 

I  also  went  in  person  to  the  office  of  the  attorney  to  protest  against 
any  work  being  done.  The  reply  made  to  my  protests  was,  that  there 
was  a  diflFerence  of  opinion  as  to  the  rights  of  the  company.  On  Jan- 
uary 23,  finding  that  the  company  had  a  large  force  of  men  at  work  on 
the  pier,  I  again  in  person  protested  to  the  attorney,  and  being  unable 
to  secure  any  promise  or  guarantee  that  the  work  would  be  stopped, 
I  sent  the  following  telegram : 

(  Buffalo,  N.  ^i,,  January  23,  1885. 

The  Delaware,  Lackawanna  and  Western  Railroad  Company  has  twenty-eight  men 
at  work  on  United  States  north  pier,  in  spite  of  my  repeared  protests.  Both  agent 
and  attorneys  refuse  to  wait  for  decision  of  Secretary  of  War.  If  allowed  to  go  on 
they  will  close  up  our  right  of  way  to  the  landing  stage.  I  request  authority  to  call 
on  commanding  officer  of  Fort  Porter  for  a  force  to  compel  the  company  to  stop  work 
until  the  Secretary  of  War  can  decide  the  matter. 

Maouirk, 

«  _  Engineers, 

Chtkf  of  Enoixeers,  U.  S.  A. 

In  reply  I  received  the  following  telegram : 

Commandant  officer,  Fort  Porter,  has  been  instructed  by  telegraph  to  immediately 
send  a  sufficient  guard  to  prevent  encroachments  upon  the  rights  ot  the  United  States 
referred  to  in  your  telegram  to  the  Chief  of  Engineers. 

Robert  T.  Lincoln, 

^     .    «  •,  Secretary  of  War, 

Capt.  Edwd.  Maguire, 

Corps  of  Engineers, 
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At  8  o'clock  the  next  morning  (January  24)  a  guard,  nnder  command 
of  Capt.  O.  W.  Pollock,  Twenty-third  Infantry,  was  placed  on  the  pier, 
and  the  foreman  peaceably  withdrew  with  his  men.  Abont  two  hoan 
afterward  one  of  the  attorneys  of  the  company,  John  George  Milbam, 
accompanied  by  J.  J.  Mc Williams,  came  to  the  pier.  I  informed  the 
attorney  that  no  work  could  be  done  until  authorized  by  the  Secretary 
of  War.  He  gave  me  his  word  that  no  further  work  would  be  attempted 
until  I  received  notice.    The  guard  was  then  withdrawn. 

On  January  26  I  received  the  following  letters: 

AOKNCT  OF  TBK  DkLAWARK,  LaCKaVaNNA  AND  WkSTBRK 

Railboad  Company,  Coal  Depaktmknt, 

Buffalo,  N.  Y.,  January  26,  18S5. 

Dkab  Sir  :  In  accordance  with  an  ondenranding  bad  by  oor  conneel,  Mr.  John  0. 
Milbam,  with  you  on  Jannary  24,  we  intend  to  resume  repairs  upon  onrdock  at  once 
rto-morrow  raominp;),  said  work  to  be  done  in  accordance  with  stipulation  between 
this  company  and  the  War  Department  made  December  10,  1879. 

Repairs  will  be  made  as  per  plans  in  this  office,  and  which  have  been  fnlly  explained 
to  yon,  bnt  which,  Judging  from  an  expression  made  by  you  on  onrdock  on  Saturday, 
you  do  not  credit  as  being  entirely  true. 
Very  respectfully, 

John  J.  McWiixiams, 
Agtmt  Delaware,  Lackawanna  and  Western  Bailro€ui  Compam$. 

Capt.  Edwb.  Maouirb, 

Captain  of  Engineern,  U,  8m  A, 


Office  of  Sogbrb,  Locke  &.  Milburn, 

Counselors  at  Law, 
Buffalo,  If,  r.,  January  26,  188Gk 

Mt  Dear  Sir  :  I  returned  from  New  York  late  Saturday  evening,  and  only  learned 
yesterday  that  war  had  been  declared  and  the  troops  ordered  out.  I  very  much  re- 
gret the  condition  of  matters.  Mr.  Milburn  states  that  he  is  nnder  engagement  to 
yon  not  to  prosecute  the  work  without  notice  to  yon,  bnt  Mr.  McWilliams  deairen  to 
proceed,  and  I  snggest,  therefore,  that  you  regard  Mr.  Milbnm's  engagement  fulfilled 
by  this  note. 

Yours,  very  respectfully, 

Franklin  D.  Looks. 
Capt.  Edw.  Maouire. 

Copies  of  the  above  letters  were  sent  to  the  Chief  of  Engineers,  with 
the  following : 

General:  Yesterday  I  reported  that  the  Delaware,  Lackawanna  and  Westen 
Bailroad  Company  had  ceased  work  on  the  United  States  north  pier  on  the  24th  in- 
Btant,  and  that  I  having  received  the  word  of  Mr.  Milburn,  one  of  the  attorneys  of  the 
company,  that  no  work  would  be  attempted,  the  guard  was  withdrawn. 

To  my  surprise  I  yesterday  received  the  two  letters  forwarded  herewith.  In  an  in- 
terview with  the  attorneys  Mr.  Milburn  acknowledged  that<he  had  distinctly  under- 
stood me  to  say  that  thet  work  could  not  go  on  without  the  authority  of  the  Secretary  of 
War,  but  that  in  promising  me  that  the  work  should  be  stopped,  he  intended  that  it 
flhould  cease  until  he  gave  me  notice  that  it  would  be  reHumed.  Such  was  not  my 
understanding  or  I  certainly  should  not  have  consented  that  the  guard  be  withdrawn: 
but  I  refrain  from  any  criticism  as  to  the  attorney's  course.  As  to  Mr.  McWilliamr 
statement  that  he  would  resume  work  in  accordance  with  an  understanding  had  with 
me  by  Mr.  Milburn ,  I  have  already  replied  to  that  above. 

Mr.  McWilliams  states  that  the  work  of  repairs  will  be  resumed,  wherein  he  is  again 
disingenuous,  for  the  work  he  proposes  to  do  is  almost  entirely  new  in  its  character. 
Mr.  Locke  informs  me  that,  unless  I  hear  from  him  in  the  mean  time,  the  company 
will  attempt  to  resume  work  on  Friday  morning,  the  30th  instant.  Should  sncii  an 
attempt  be  made,  the  commanding  officer  of  Fort  Porter  will  place  a  guard  on  the 
pier,  which  will  remain  until  the  matter  is  definitely  settled. 
Very  respectfully,  your  obedient  servant, 

Edwd.  Maguirs, 
Captain  of 

Chief  of  Engineers,  U.  S.  A. 
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On  January  29  the  following  telegram  was  sent : 

Attorney  of  Delaware^  Lackawanna  and  Western  writes  me  that  the  qnestion^of 
north  pier  will  be  presented  to  Secretary  of  War  on  Monday  or  Tuesday  next,  and 
until  so  presented  no  work  will  be  attempted  by  company  on  dispdted  territory.  He 
will  not  consent  to  promise  to  stop  work  until  Secretary  of  War  decides  the  matter, 
but  only  until  it  is  presented  to  him.  I  request  instructions  whether  I  shall  have 
l^ard  on  pier  if  company  resume  work  before  I  receive  decision  of  Secretary  of  War. 

Please  answer  this  afternoon.  ^ 

Maouirk, 
Engineers, 

Chimv  of  Engineer,  U.  S.  A. 

In  reply  I  received  the  following  telegram : 

Continue  the  guard  without  interruption  and  prevent  enoroachments  until  further 
instruction  from  this  Department.    Report  proceedings  under  this  and  former  orders. 

Robert  T.  Lincoln, 

Secretary  of  War. 
Captain  Maouike, 
Cin^M  of  Engineers, 

The  following  morning  the  guard  was  again  placed  on  the  pier  and 
kept  there  antil  February  6,  when  it  was  withdraVn  in  consequence  of 
the  receipt  of  the  following  telegram : 

Washington,  D.  C,  February  5,  1885. 

The  Secretary  of  War  directs  me  to  inform  you  that  Lieutenant-Colonel  McFarland 
will  he  sent  to  Buffalo,  as  heing  specially  familiar  with  previous  history  of  difficulty, 
to  make  report ;  probably  get  tuere  Tuesday.  Mr.  Holden,  railroad  agent  here,  agrees 
company  will  not  proceed  with  work  claimed  by  yon  to  be  encroachments  until  mat* 
ter  settled  here,  and  that  no  guard  is  needed  in  the  mean  time.  No  reason  to  doubt 
good  faith,  and,  unless  you  think  otherwise,  it  would  seem  the  military  guard  need 
not  stay  on  the  wbarf.    It  will  be  Just  as  well,  however,  to  keep  a  lookout. 

Parkb, 
Engineers, 

Captain  Mag u ire,  Engineers. 

Od  February  10,  Lieut.  Col.  Walter  McFarland,  Corps  of  Engineers, 
took  charge  of  the  matter,  and  it  was  finall}^  adjusted,  the  railroad  com- 
pany executing  a  new  stipulation  : 

SUPPLEMENT  MADE  THIS44TH  DAY  OF  FEBRUARY,  1885,  TO  A  STIPULATION  BETWEEN 
THE  UNITED  STATES  OF  AMERICA  AND  THE  DELAWARE,  LACKAWANNA  AND  WESTERN 
RAILROAD  COMPANY,  DATED  THE  9tH  DAY  OF  DECEMBER,  1879. 

The  Delaware,  Lackawanna  and  Western  Railroad  Company  (hereinafter  called 
*'  The  Company  '')  is  proposing  to  build  five  additional  coal-pockets  on  the  southeast- 
erly portion  of  the  premises  known  as  the  north  pier  and  on  the  adjacent  premises, 
and  to  alter  the  trestles  thereon  so  far  as  is  iiecesMary  for  that  purpose. 

The  United  States  opposes  the  construction  of  such  coal-pockets  and  the  alteration 
of  the  trestltis.     This  controversy  is  now  s«»ttled  and  arranged  as  follows : 

The  United  States  withdraws  its  opposition  to  the  construction  of  such  additional 
coal-p<»cket8  and  such  alterations  of  the  trestles  upon  the  Company  agreeing  to  comply 
with  the  following  conditions: 

(1)  The  Company  will  submit  to  the  United  States  plan8%f  the  proposed  additions 
and  alteratiood,  and  will  construct  them  in  accordance  with  such  plans  as  approved 
by  the  War  Department. 

(2)  For  the  accommodation  and  convenience  of  the  ofBcers  and  men  engaged  in  the 
service  of  the  United  States,  it  will  build  upon  the  property  of  the  United  States,  on 
the  south  side  of  Buffalo  Creek,  at  such  a  location  as  may  be  designated  by  the  United 
Stat«*s  engineer  in  charge,  a  boat-house  and  boat-landing  Nimilar  to  those  now  existing, 
and  which  were  furnished  by  the  Company  under  the  stipulation  of  December  9, 1879. 
The  new  boat-house  and  boat-landing  shall  not  difl'er  materially  in  its  dimensions,  na- 
ture, and  cost  from  theoxis  ing  boat-house  and  boat-landing  built  under  the  stipula- 
tion of  December  9,  1879,  as  aforesaid.  Upon  the  completion  of  the  new  boat-house 
and  boat-landing  the  Company  shall  have  the  right  to  remove  the  said  existing  boat- 
bouse  and  boat-landing,  and  their  further  use  shall  then  be  discontinued  and  aban- 
doned. 

The  intention  is  that  the  new  boat-house  and  boat-landing  is  to  be  accepted  by  th& 
United  States  as  a  substitute  for  the  existing  boat-house  and  boat  landing  built  for 
the  United  States  by  the  Delaware,  Lackawanna  and  Western  Railroad  Company. 
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(3)  The  Company  is  to  provide  and  maintain  on  the  Buffalo  Creek,  at  the  aootli- 
easterly  end  of  the  premises  originally  known  as  the  north  pier,  a  landing  atairwaj 
leading  from  the  saiiace  of  the  docic  to  the  water,  of  not  less  than  6  feet  in  width, 
and  to  ascend  from  the  water  at  an  easy  and  proper  angle  to  the  surface  of  the  doek,  t 
and  to  be  built  substantially  in  accordance  with  the  plan  to  be  submitted  aa  herein- 
before provided. 

(4)  The  Company  is  to  permit  the  officers  and  men  in  the  service  of  the  United 
States,  and  other  persous  having  business  with  them,  to  have  access  to  such  landing- 
stairs  over  its  tracks  and  property  lying  iu  the  rear  thereof,  and  it  is  to  keep  open  for 
that  purpose  a  passage  way  across  the  same  6  feet  in  width. 

(5)  The  Company  is  to  keep  the  water  front  at  such  landing-stairs  free  firom  ob- 
struction by  vessels  loading  or  unloading  at  its  docks,  so  far  as  may  be  practicable  and 
•consistent  with  the  nect^ssar)'  and  nsual  requirements  of  the  maritime  nses  of  that  ^ 
portion  of  the  Buffalo  Harbor  and  River,  and  it  is  to  promote  the  convenience  of  the 
officers  and  men  in  the  service  of  the  Unit«d  States  in  the  use  of  such  lauding-stairs, 
4ind  in  the  access  to  the  same  so  far  as  is  practicable,  having  in  view  the  reasonable  ^ 
requirements  of  the  business  of  the  Company  carried  on  upon  the  adjacent  property 
4ind  the  uses  to  which  it  is  put. 

(G)  The  Company  before  engaging  in  any  further  new  constrnotion  on  the  premises 
known  as  the  north  pier  will  give  two  months'  notice  of  its  intention  to  do  so  to  the 
War  Department, accompanying  its  notice  with  the  plan  of  the  proposed  new  work; 
but  this  provision  is  not  to  be  construed  as  a  concession  by  either  the  United  States 
or  the  company  of  any  ri^ts  or  interests  in  the  premises  on  the  part  of  the  other. 

(7)  This  Htipulation  and  the  agreements  and  conditions  it  contains  are  not  to  affect  in 
any  manner  whatever  the  rights  or  interests  of  the  United  States,  or  the  company,  in  the 
premises  known  as  the  north  pier,  and  are  not  to  be  taken  as  a  concession  by  either 
party  that  the  other  party  has  any  such  rights  or  interests,  or  as  a  waiver  of  any  sack 
rights  or  interests. 

('  )  This  supplementary  stipulation  to  go  into  effect  when  signed  by  the  preaidentof 
the  Delaware,  Lackawanuaand  Western  Railroad  Company,  sealed  with  the  corporate 
seal  of  said  company  and  approved  by  the  Secretary  of  War. 

In  witness  whereof  the  said  Delaware,  Lackawanna  and  Western  Railroad  Com- 
pany hath  caused  these  presents  to  be  signed  by  its  president,  and  its  corporate  seil 
to  be  hereunto  attached.  Attested  by  its  secretary  this  the  I4th  day  of  Febraary,  A. 
D.  1885,  by  authority  of  the  board  of  managers  of  said  company. 

The  Dblaware,  Lackawanna  and  Western  Railroad  Compant, 

[SEAL.]  By  Sam.  Sloan,  President 

Attest : 

Fred.  F.  Chambers, 
Secretary, 

Approved  by  the  Secretary  of  War,  and  by  his  direction  the  seal  of  the  War  De- 
partment is  hereunto  attached,  this  19th  day  of  February,  A.  D.  1885. 
[seal.]  Ro'bert  T.  Lincoln, 

Secretary  of  War, 

THE  BBEAKWATEB. 

(1)  Construction. — ^Work  was  contiD^ed  on  the  extension  of  the  break- 
water under  the  contract  of  Charles  E.  Williams,  dated  Febraarj  21, 
1884,  and  was  closed  October  29.  Under  this  contract  the  breakwater 
was  extended  southwardly  805.9  feet,  and  has  now  a  completed  length 
of  5,696.9  feet.    The  following  materials  were  used : 

Hemlock  timber  and  plank feet,  B.  M..  1,476,432 

Pine  timber  and  plank.. ^ do 640,490 

Oak  timber  and  plank do....        78,777 

Btoue  filling corda..  5,593.5 

Stone  foundation do....  855. 36 

Stone  riprap do..-.  54,79 

The  iron  was  furnished  by  A.  J.  Packard,  under  contract  dated  De- 
cember 13, 1882.    The  following  amounts  were  used  for  the  work : 

Drift-bolts pounds..  260,892 

Screw-bolts  and  washers do 23, 14S 

Spike do....     14,600 

The  total  cost  of  the  extension  was  $89,783.58,  or  (not  including  su- 
perintendence) $111.40  per  linear  foot.  On  September  13,  1884,  bids 
were  received  for  an  extension  of  the  breakwater. 
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The  foUowiDg  is  an  abstract  of  the  bids : 

Abitract  of  propo9aU  for  the  extemion  of  the  Buffalo  breakwaieTf  received  and  opened  at 
United  States  engineer  office,  Bvffalo,  N.  Y,,  at  11  o'clock  a,  m.  (7^th  meridian  time), 
September  13,  1884,  under  advertieement  of  August  14, 1884. 

(Approximate  quantitiee.) 


Ko. 


1 
2 
8 
4 
6 
0 
7 
8 


10 
U 

13 
18 


Names  and  addzeues  of  bidden. 


Charles  B.  WUUams,  Boinao,  K.  Y 

Pratt  &  Co.,  Buffalo,  N.  Y 

Andrew.!.  Packard,  BaffiUo,  N.  Y 

Charles  E.  Williams,  BaflUo.  N.  Y 

Ira  Famsworth,  Lockport,  D.  Y 

Daniel  B.  Bailey.  Baflklo,  N.  Y 

William  H.  Upson,  Lockport,  N.  Y 

Aaron  H.  Chapman.  Robert  H.  Canfleld,  Henry  A. 

Canfleld,  Watkina,  N.  Y 

C  Charles  A.  Oatohell,  Buffalo^.  Y 

{Thomas Collins,  Baffalo,  N.  Y 

Xewis  P.  and  James  A.  Smith,  Cleveland,  Ohio 

5  William  McRea,  Lockport,  N.  Y 

{  Charles  Whitmore.  Lockport,  N.  Y 

Samnel  Oibeon,  BaflUo,  N.  Y i 

George  Talbot,  BnfllfJo,  K.  Y 


iS 


$17  65 

16  00 

17  00 

18  50 

18  00 
18  50 


18  00 
17  50 


10  00 
if  00 


_  ^ 

Si 


$26  00 
28  00 

27  00 

28  00 

28  00 
27  50 


28  00 
80  00 


28  00 


25  00 


o 

S 


$33  00 
85  00 
35  00 

84  00 

85  00 
84  00 


*8  02i 


88  00 
85  00 


89  00 


85  00 


04* 


07 


il 


$0  02A 
*10| 


04 


06 
02)' 


Na 


1 
3 
8 

4 
6 
0 
7 
8 

9 
10 
11 

12 

18 


Karnes  and  addresses  of  bidders. 


Charles  B.  Williams.  Baffalo,  N.  Y 

Pratt&Co..  BoflUo,  N.  Y 

Andrew  J.  Packard,  Bnftilo,  N.  Y 

Charles  B.  Williams,  Baffalo.  N.  Y 

Ira  Famsworth  Lockport,  N.  Y 

DanielB  Bailey,  Baffalo,  K.  Y 

WiUiam  H.  Upnon,  Lockport,  N.  Y 

Aaron  H.  Chapman,  Robert  H.  Canfl^d,  Henry  A. 

Canfleld,  Watkins.  K.  Y 

(  Charles  A.  Gatchell  BafAtlo.  N.  Y 

5  Thomss  Collins,  Baflklo,  K.  Y 

Lewis  P.  and  trames  A.  Smith,  Cleveland,  Ohio 

C  WiUUm  McRoa,  Lockport,N.  Y 

{  Charles  Whitmore,  Lockport,  N.  Y. 

Samnel  Oibson,  BaffiJo,  N.  Y i 

George  Talbot,  BaflBslo,  N.  Y 


•"St 

*2  65 


•3* 


05 


02i 


S 

St. 

r4 

« 

Md* 

Su 

t  S 

II 

iL 

tone 
fonn 
cord 

1 

CO 

OQ 

""$450* 

""$8  66 

440 

9  00 

500 

10  00 

485 

10  00 

500 

12  00 

4  90 

8  95 

5  50 

8  50 

5  50 

12  00 

5  00 

860 

490 

""iooo 

TotaL 


$8,800 
2,785 
2.870 
89,714 
89,110 
41.630 
42,618 

42,960 
42.882 

6,646 
44.146 
45,010 

8,470 
41,618 

8.556 
40,570 


*  Per  100  ponnds. 

The  contract  for  work  and  material,  other  than  iron,  was  awarded  to 
Ira  Famsworth,  of  Lockport,  N.  T. ;  Pratt  &  Co.,  of  Buffalo,  received 
the  contract  for  iron.  The  latter  contract  was  closed  November  20, 
1884,  all  of  the  iron  having  been  accepted. 

Under  Famsworth's  contract  the  fonndation  of  broken  stone  was  com- 
pleted during  November,  1884,  for  a  total  distance  of  200  feet. 

It  not  being  deemed  advisable  to  carry  the  fonndation  further  at  that 
time,  work  ceased  until  January,  1885.    Since  that  time  the  work  has 
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been  energetically  prosecated  by  the  contractor.    Up  to  the  close  of  the 
fiscal  year  the  amoant  of  work  accomplished  was  as  follows : 

Nine  cribs  had  been  built  and  sank,  four  being  of  twenty-one  courses 
and  five  of  nineteen  courses,  or  a  total  length  of  bubstructure  and  foaod- 
ation  of  450  feet,  leaving  200  feet  yet  to  be  completed  under  the  con- 
tract. The  superstructure  was  partially  built  over  the  first  200  feet.  At 
the  rate  at  which  work  is  being  carried  on  the  contract  will  be  com- 
pleted early  in  the  coming  fiscal  year. 

(2)  Repairs  of  the  breakwater  under  contract  with  D.  E.  Bailey,  dated 
May  26,  1884.  Under  this  contract  the  repairs  consisted  in  tearing 
down  the  old  work  to  water-line  on  the  inner  side,  and  to  4  feet  above 
water-line  on  the  outer  side,  rebuilding  the  whole  to  5  feet  above  water- 
line  on  the  inner  22  feet,  and  12  feet  above  water-line  on  the  outer  12 
feet;  also  repairing  the  protection  crib  and  putting  new  deck  plank 
and  wall  timbers  in  such  other  portions  as  required  it. 

The  following  materials  were  used : 

Pine  timber  and  plank feet,B.  M..  452,475 

Oak  timber  and  piank do 36, 510 

Old  work  removed do....  324,191 

Stone  filling cords..  488.7 

Spike pounds..  6,600 

Drift-boltfl do 77,676 

Screw-bolta  and  washers do 144 

The  total  cost  was  $17,396.42. 

(3)  Repairs  of  the  breakwater  under  contract  with  D.  E.  Bailey,  dated 
September  6, 1884.  Proposals  were  opened  August  23,  in  response  to 
a  circular  letter  of  August  18,  for  repairing  the  top  of  cribs  43  to  49  on 
the  inside  of  the  breakwater.    The  following  is  an  abstract  of  the  bids: 

Abstract  of  proposaU  for  the  repair  of  the  Buffalo  Breakwater ,  received  and  opened  at  ike 
United  States  engineer  office,  Buffalo,  N.  F.,  at  11  o* clock  a.  m.  (75^  meridian  time),  Aw- 
gitst  23,  1884,  in  response  to  circular  letter  of  August  18, 1884. 

[Approximate  quantities.] 


• 

Sjd 

10,000 
M. 

8 

5. 

1 

M 

i 

No. 

Namea  and  addreaaea  of  biddera. 

si 

si 

o 
•  w 

d 
o 

-*> 

OQ 

i 

ll 

i 

> 
o 

1 

Totala. 

1 
2 

• 

DaTid  W.  McConnell.  Buffalo,  N.  Y. 
D.  E.  Bailey,  Buffalo,  N.  Y 

$36 
29 

$45 
40 

$4  04 

5  00 

■ 

$9 
16 

$0  34 
35 

$0  3i 
3 

$950 
200 

110, 042  4» 
8,735  00 

The  contract  was  awarded  to  D.  B.  Bailey.  The  work,  which  was 
completed  early  in  December,  consisted  in  building  and  sinking  300 
linear  feet  of  crib- work  upon  the  tops  of  the  repair  cribs  and  breakwater 
cribs  48  and  49,  which  settled  out  of  line  in  1873,  and  in  building  upon 
the  top  of  the  crib- work  6  feet  of  superstructure,  filled  with  stone  and 
decked  over.  In  order  to  prevent  the  stone  filling  from  washing  out,  a 
row  of  close  piling  was  driven  on  the  inner  side,  bonded  into  the  super- 
structure and  protected  by  two  8  by  12  inch  oak  walingpieces  running 
the  entire  length. 
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The  following  materials  were  used  in  the  work: 

Pine  timber  and  plank feet,  B.  M. .  173, 051 

Oak  timber  and  plank do 31,113 

Stone  filling cords..  239 

Stone  riprap do. ..J  43. 1;^ 

Piles linear  feet..  9,701 

Spike pounds..  1,500 

Drift-bolts do 6,203 

Screw  bolts  and  washers do 3,994 

The  total  cost,  including  the  removing  of  old  work,  was  $12,123.45. 

(4)  Repairs  of  the  south  and  pile  piers. — Under  contract  with  D.  B. 
Bailey,  dated  October  11, 1884.  On  September  23  bids  were  opened 
for  the  repair  of  the  south  and  pile  piers.  The  following  is  an  abstract 
of  the  bidB: 

Abstrciot  of  proposals  for  repairing  the  south  and  pile  piers  at  Buffalo  Harbor ^  New  York, 
received  and  opened  at  United  States  engineer  office^  Buffalo^  iv.  F.,  aMl  o^ clock  a,  m. 
•(75<A  meridian)^  September  23,  li:jd4,  under  advertisement  of  August  23,  1884. 

[Approximftte  quantities.] 


Materials. 


Pile  pier: 

White  pine,  21,000  feet,  B.  H 

White  oak,  12,000  feet,  B.  M 

Stone  filling.  87  cords 

Spike.  1,700  ponndn 

Wasl^ers,  525  pounds 

South  pier: 

Bt-moving  old  work.  40,000  feet,  B.  H... 

Kemovin  e  10  old  piles,  each 

White-oak  piles,  OflO  linear  feet 

Whiteoak  timher,  106.000  feet,  B.  M.  .. 

Bolts,  screws,  and  washers,  1,500  pounds 

Bar  iron  and  washers.  1,500  pounds 

DriftboltB,  8,000  pounds 

Spike,  5,700  pounds 

Totals 


9 

Spq 


s 


185  00 

60  00 

6  50 

4 

10  00 

10  00 

40 

40  00 

5 

4 

4 

3i 


8,554  60 


I   • 


$27  00 

88  00 
5  50 

2.6 
8 

5  00 

2  00 

28 

89  00 


2* 
2.6 


7,098  70 


0 

n 

21" 

i 

Q 


$29  00 
40  00 

5  00 

3 
3 

6  00 
5  00 

30 
86  00 
8 
3 
8 
3 


0,890  75 


I 


$27  00 

48  00 

8  50 

4 

H 

3  75 

2  00 

30 

40  00 

5 

4 

4 

8 


7,967  87| 


The  work  on  the  pile-pier,  which  was  completed  in  November,  1884, 
consisted  in  renewing  old  deck  planks,  joists,  and  stringers,  and  stone 
filling.    The  materials  used  were  as  follows  : 

Oak  timber feet,  B.  M..  f,95C 

Pino  plank do 25,682 

Stone  filling cords..  62.2 

Washers    ponnds..  790 

Spike do....  1,600 

Tbe  total  cost  was  91,406.73. 

The  work  on  the  south  pier  was  completed  January  29, 1885.  It  con- 
sisted in  renewing  tbe  pile  protection  along  the  channel- face  of  the  pier. 
Old  piles  were  pulled  out  and  replaced  by  new  ones,  and  the  upper  3 
feet  of  the  piles  were  tied  together  by  three  courses  of  8  by  12  inch  oak 
stringers,  held  in  place  by  screw  and  drift  bolts ;  on  the  harbor- face  an 
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oak  feuder  was  placed  tx>  prevent  chafing  by  vessels.    The  followiog 
materials  were  used : 

Now  piles ...linear  feet..  4,956 

Oak  timber  and  plank feet^B.  M-.  95.138 

Screw-bolts  and  washers ponnds..  20.750 

Bar-iron do 1,359 

Spike do 6,000 

Drift-bolts do 8.390 

The  total  cost,  inclnding  the  removal  of  163  old  piles  and  37,866  feet, 
B.  M.,  of  old  work,  was  $7,048.94. 

.  (5)  Miscellaneous  repairs, — ^The  damage  to  the  breakwater,  caosed  bj 
a  vessel  in  October,  1884,  was,  ander  aothority  of  the  Chief  of  Engineers, 
repaired  by  D.  E.  Bailey  at  a  cost  of  $50. 

On  November  14,  another  vessel  ran  head  on  to  the  breakwater.  This 
damage  was  repaired  nnder  the  authority  of  the  Chief  of  Engineers,  bj 
D.  E.  Bailey,  at  a  cost  of  $40.  The  damage  caused  to  the  breakwater 
by  vessels  has  increased  so  much  in  the  past  few  years  that  it  would 
seem  proper  that  some  legislation  should  be  enacted  nnder  which  the 
owners  of  vessels,  carelessly  or  inefficiently  handled,  may  become  liable 
for  the  injury  done  by  these  vessels  to  Government  works.  Oa  Jane 
28  advertisements  were  published  calling  for  proposals  for  repairs  to 
the  breakwater,  caused  by  severe  storms  daring  the  winter  of  ld84r-^ 
The  proposals  will  be  opened  on  July  30.  The  work  contemplated  un- 
der that  contract,  together  with  that  under  Farnsworth's  contract  of 
October  4,  1884,  with  such  repairs  as  may  become  necessary,  will  con- 
stitute the  operations  for  the  new  fiscal  year. 

As  stated  in  my  last  annual  report  the  superstructure  of  about  2,000 
feet  of  the  breakwater  should  be  rebuilt  at  a  cost  of  $06,000. 

The  total  leugth  of  the  breakwater  as  projected  by  the  Board  of  En- 
gineers of  August  6, 1874,  but  subsequently  modified,  owing  to  a  cor- 
rection in  the  position  of  the  shore  end  of  the  shore  arm  was: 

Feet 


Main  or  detached  break-water  of  cribwork 7, 

Shore  arm  of  crib-work 3,250 

Pile  pier  of  shore  arm i....     1,000 

Total  length 11,850 

Of  which  there  has  been  built — 

FBet 

Main  breakwater  completed  to  Jnne  '^0,  1885 .  5, 696w9 

Main  breakwater  nnder  contract 650 

Pile  pier  completed  to  Jnne  30,  1885 870 

Total 7,216.9 

StiU  to  be  bnilt 4,6311 

The  estimated  cost  of  the  breakwater  (Annual  Report  of  the  Chief  of 
Engineers,  1875,  Part  I,  page  321)  was  $250  per  running  foot  for  the 
main  portion,  and  $150  per  foot  for  the  shore  arm.  Since  1878  the  cost 
of  the  main  breakwater  has  been  as  follows: 

Clark's  contract,  1879 f  160  00 

Col  ton's  contract,  1880 184  00 

Bailey's  contract,  1880 206  00 

Bailey's  contract,  1880-'81 206  00 

Hingston  &  Wood's  contract,  1881-'82 160  00 

Williams's  contract,  1883-'84 117  98 

Farnsworth's  contract  (estimated),  1884-'85 100  00 

In  1K80  and  1881  the  depth  of  mud  excavlated  for  the  foundation 
was  greater  than  under  any  other  contract.    Under  the  existing  and 
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fdtare  contracts  no  excavation  will  be  necessary,  the  natural  bottom  of 
the  lake  being  hard  enoagh  to  sustain  the  work.    The  above  rates  in- 
clude all  expenses  of  every  kind,  the  net  cost  of  workmanship  being  6 
to  8  per  cent,  less  than  these  rates  according  to  the  amount  of  work 
done. 

There  is  an  increasing  demand  for  wharf  room  at  Buffalo,  making  an 
early  completion  of  the  breakwater  a  necessity.  When  constructed, 
the  breakwater  will  cover  about  8,000  feet  of  available  wharf  room.  As 
there  is  no  dredging  now  to  delay  the  work,  there  is  practically  no  limit 
to  the  amount  of  work  which  can  be  done  in  one  season. 

Buffalo  Harbor,  New  York,  is  situated  within  the  collection  district  of  Bnffalo  Creek, 
New  York.  It  is  lighted  by  a  third-order  fixed  white  light  at  the  outer  end  of  the  south 
pier;  a  fixed  red  lourtb-order  light  at  the  north  end  of  the  breakwater,  with  a  fog 
bell  attached  to  the  keeper's  dwelling,  and  a  fixed  white  light  of  the  fourth  order, 
varied  with  white  flashes  on  Horseshoe  Reef,  at  the  entrance  to  Niagara  River.  Fort 
Porter  is  within  the  city  limits  on  the  Niagara  River.  The  total  amount  appropriated 
for  this  harbor  up  to  the  close  of  the  fiscal  year,  was  $1,761,880.41,  of  which  $1,621,117.92 
have  been  expended.  The  amount  expended  on  the  present  project,  from  its  adoption 
In  1874  to  June  30,  1685,  is  $707,490.45. 

Money  statement 

July  1,1884,  amount  available $84,013  58 

Amount  appropriated  by  act  approved  July  5, 1884 100,000  00 

184, 013  58 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1,  1&4 $111,363  93 

Julyl,  1885,  outstanding  liabiUties 13,195  71 

124,559  64 

Julyl,  1885,  amount  available 59,453  94 

{Amount  (estimated)  required  for  completion  of  existing  project 1,230,000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1887 500,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

4 

ArrUmU  and  departures  ofveesels  during  the  year  ending  Deeemher  31, 1881. 


ClaaA. 

Arrivals. 

Departures. 

Number. 

Tonnage. 

Number. 

Tonnage^ 

8tMiin«m ..x^.  .  .. 

1.876 

LSSSLaOO 

1,643 
1,989 

1, 497, 057 

Bailing  tmsaIii 

1,994  1        871,979 

688,912 

Total 

3.(170 

Z,  225, 309 

8,632 

2,185,969 

Amount  of  revenue  collected  during  tbe   year  ending  December  31, 

1884 $906,395  95 

Value  of  imports  same  year 5,082,705  00 

Value  of  exports  same  year  ^ 375,299  00 

Greatest  draught  of  vessels,  15  feet  6  inches. 
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N  N  3. 

IMPROVEMENT  OF  NI/LGARA  RIVER.  NEW  YORK. 

No  work  was  done  daring  the  fiscal  year;  all  that  was  contemplated 
having  been  finished. 

Available  funds  will  be  held  for  sach  application  as  may  be  necessary 
for  the  further  improvement  of  the  channel. 

No  appropriation  is  at  present  asked  for. 

Money  statement. 

J0I7I,  1884,  amount  available ^1,500  (» 

July  1,  1885,  aiuoimt  expended  during  fibcal  year 912  48 

Jnlyl,  1885,  amount  available 587  » 


COMMSRCIAIi  STATISTICS. 


Name  of  harbor,  port  of  Tonawanda,  N.  Y. 
CoUection  district,  Buffalo,  N.  Y. 

Atirivals  and  depariures  of  V€8$eU  during  the  year  ending  Deeemher  31, 1884. 


fTliUia. 

AniTftU. 

DepartuPM. 

Nnmbar. 

Tonnage. 

Namber. 

TonoAfv. 

Stflftmera 

189 
355 

34.209 
131,453 

lU 

354 

34,90 

Sailing  Tf>Mwlii 

130,  SM 

Total 

494 

165,062 

496 

165^487 

Amount  of  revenue  collected  during  the  year  endini;  December  31,  1884..  $34, 402  30 

Value  of  imports  same  year 228,291  00 

Value  of  ezporto  same  year None. 

Greatest  draught  of  vessels,  13  feet. 


N  N4. 
IMPROVEMENT  OF  WILSON  HARBOR,  NEW  YORK. 

1  relieved  Lieut.  Col.  H.  M.  Eobert,  Corps  of  Engineers,  of  the  charge 
of  this  work,  on  January  28, 1885,  in  compliance  with  S.  O.  No.  6,  A.  G. 
O.,  January  8.1886. 

Colonel  Eooert's  report  upon  this  harbor,  as  furnished  to  me,  is  a» 
follows : 

During  the  first  seven  months  of  the  fiscal  year  ending  June  30, 1885,  there  were  no 
operations  at  this  harbor.  Available  funds  were  practically  exhausted  during  the 
fiscal  year  ending  June  30, 1884,  and  no  appropriation  was  made  under  the  act  ofjnly 
5,  1884. 

The  citizens  interested  in  the  preservation  of  the  work  already  done  have  recently 
repaired  that  part  of  the  inner  end  of  the  east  pier  within  the  natural  shore- line  of  the 
lake,  and  abutting  on  private  property,  where  the  decay  of  the  old  work  rendered  a 
breach  imminent,  and  by  such  action  have  removed  the  danger  of  serious  injury  to 
the  inner  harbor.  The  existing  channel  between  the  piers  carries  a  depth  of  about  8 
feet  for  a  narrow  width,  while  the  depth  in  the  inner  harbor  is  even  less. 
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Since  I  assumed  charge  no  work  has  been  done,  the  appropriation 
having  been  practically  exhausted. 

Continuation  of  pier  extension,  and  repair  and  dredging  are  the  op- 
erations contemplated  during  the  fiscal  year  ending  June  30, 1887. 

Money  statement 

Jaly  1,  1884,  amoant  ayailable $133  26 

Jaly  1, 1885,  amoant  expended  daring  fiscal  year,  exclasive  of  outstanding 
liabUities  July  1, 1884 92  8S 

Jaly  1, 1885,  amount  available 40  49 

{Amount  (estimated)  required  for  completion  of  existing  project 50, 000  00 

Amount  that  can  be  prontabl^  expended  in  fiscal  vear  ending  June  30, 1887  50, 000  0  f 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Name  of  harbor,  Wilson,  N.  Y. 
Collection  district,  Niagara,  N.  Y. 
Nearest  light-bouse,  Olcott,  N.  Y. 
Nearest  work  of  defense,  Fort  Niagara,  N.  Y. 

ArrwaU  and  departures  of  veeaeh  during  the  year  ending  Jfeoemher  31,  1884. 


CIam. 

ArrivaU. 
1 

Departuiea. 

Number. 

Tonnage. 

Namber. 

Tonnage. 

8t«MMni)ni ..           ....  ..X 

1 
17 

190 
891 

1 
18 

199 

Sftiling  tmmU. .....»..-. .........  .............. 

989 

Total 

18 

1.081 

19 

1.129 

Amount  of  revenue  collected  during  the  year  ending  December  31,  1884 $951  64 

Valuer  of  imports  same  year 535  71 

Value  of  exports  same  year 89  81 

Greatest  draught  of  vessels,  10  feet  6  inches. 


N  N5. 


IMPROVEMENT  OF  OLCOTT  HARBOR,  NEW  YORK. 

I  relieved  Lient.  Col.  H.  M.  Eobert,  Corps  of  Engineers,  of  the  charge 
of  tbis  work  on  January  28, 1885,  in  compliance  with  S.  O.  No.  6,  A.  G. 
C,  January  8, 1885. 

Colonel  Bobert's  report  upon  this  harbor,  as  furnished  to  me,  is  as 
follows: 

The  last  appropriation  for  this  harbor  was  made  March  A,  1881 ,  and  was  expended 
in  the  construction  of  a  shore-arm  to  the  west  pier. 

No  expenditures  were  made  in  the  first  seven  months  of  the  fiscal  year  ending  Juno 
20f  1885,  as  no  funds  wero  available.  The  piers  have  been  carried*^  to  about  the  0- 
foot  curve  in  the  lake,  and  a  channel  carrying  about  7  feet  connects  the  deep  water 
of  the  lake  with  the  inner  harbor. 

A  large  part  of  the  superstructure  built  fourteen  years  ago  is  much  decayed  and 
will  need  thorough  repairs  at  an  early  date  for  the  general  preservation  of  the  work. 

All  of  the  130,000  of  the  unappropriated  balance  of  the  original  estimate  will  be  re- 
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quired  to  complete  the  project^  leaving  the  cost  of  the  neeeeMry  repttiis  to  mipv- 
etractare  to  be  provided  for  by  additional  estimates. 
The  commerce  of  the  harbor  is  trifliog  and  its  reqnirements  tctj  limited. 

No  work  has  been  done  siaoe  I  assamed  charge. 

Money  statemenL 

Amount  (estimated)  reonired  for  completion  of  existing  project S30, 000  00 

Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1887    30, 000  00 
Submitted  in  compliance  with  reqniiements  of  section  2  of  river  mod 
harbor  acts  of  1B66  and  1867. 


COMMSBCIAI«  8TATIBTIC8. 

Name  of  harbor,  Olcott,  N.  Y 
Collection  district,  Niagara,  N.  T. 

Nearest  light-house,  Olcott,  N.  Y.,  a  fixed  white  light  of  the  sixth  order  near  the 
head  of  the  west  pier. 
Nearest  work  of  defense,  Fort  Niagara,  N.  Y. 

ArrxBoU  and  departures  ofveswU  during  ike  jgear  emdimg  December  31,  1884. 


Clsofl. 

Anirals. 

BepartuTBe. 

! 

Number,  j  Tonnage. 

t 

t 

Number.  Tonnage. 

1 

Steamers -- 

fWiff ^£  TMMfrlll 

! 
46  ,        8.915 
22  1           812 

46 

20 

8,915 
29 

Total 

68          0,236 

66 

9.134 

Amount  of  revenue  collected  during  the  year  ending  December  31,  18d4 f  115  88 

Value  of  imports  same  year 149  00 

Value  of  exports  same  year 9,815  00 

Greatest  draught  of  vessels,  9  feet  6  inches. 


N  N  6. 
IMPROVEMENT  OF  OAK  ORCHARD  HARBOR,  NEW  YORK. 

I  relieved  Lieut  Ool.  H.  M.  Robert,  Corps  of  Engineers,  of  the  charge 
of  this  work  on  January  28, 1885,  in  compliance  with  Special  Orders  No. 
6,  Adjutant  General's  Office,  January  8, 1885. 

Colonel  Robert's  report  upon  this  harbor  as  furnished  to  me  is  as  fol- 
lows : 

During  the  first  seven  months  of  the  fiscal  year  ending  June  30,  1885,  the  super- 
structure of  the  entire  west  pier,  from  its  outer  end  to  just  iuside  the  shore-line,  or  a 
distance  of  1,(^2  linear  feet,  was  entirely  rehnilt.  The  old  work  was  removed  to  the 
line  of  sound  timber,  or  about  2  feet  above  zero,  and  the  superstructure  rebuilt  to  a 
height  of  5  feet  above  zero,  and  the  deck  covered  with  new  plank. 

The  stone  in  the  old  work  was  sufficient  to  fill  the  new.  The  cost  of  tearing  down 
the  old  and  decayed  timber  and  replacing  it  with  new  was,  exclusive  of  office  ex- 
penses, $<i.67  per  linear  foot,  of  which  amount  $3.15  per  linear  foot  was  for  local  super- 
structure, labor,  tools,  tug  and  scow  hire,  and  $3.52  per  linear  foot  for  material  used 
in  rebuilding  the  work,  such  as  timber,  drift-bolts,  and  spikes.  The  work  was  done 
by  hired  labor,  and  the  purchase  of  the  principal  material  under  competitive  pro- 
posals submitted  in  response  to  circular  letters  addressed  to  dealers  in  the  materials 
required.  That  part  of  the  superstructure  of  the  east  pier  outside  of  the  shore-line, 
about  900  feet  long,  is  much  decayed,  and  will  require  rebuilding  in  the  near  future. 
The  general  commerce  of  Lake  Ontario  is  benefited  by  the  improvement  of  Oak 
Orchard  Harbor,  for,  bein^  almost  centrally  located  between  the  mouths  of  the  Ni- 
agara and  Genesee  rivers,  it  is  of  value  to  vessels  seeking  refuge  between  these  points 
during  fall  gales.  The  original  project  for  the  improvement  of  this  harbor  recognized 
its  position  as  of  value  in  this  connection. 
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No  work  bas  been  done  since  I  assumed  charge,  as  tbe  appropriation 
was  practicallj  exhausted.  A  continuation  of  pier  extension  and  re- 
pairs, with  such  dredging  as  may  be  necessary,  are  the  operations  con- 
templated during  the  fiscal  year  ending  June  30, 1887. 

■ 

Money  statement. 

July  1,  1884,  amount  available $3,000  00 

Amount  appropriated  by  act  approved  July  5,  1884 5,000  00 

8,000  00 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 7,777  53 

July  1,  1885,  amount  available i222  47 

{Amount  (estimated)  required  for  completion  of  existing  project 92, 000  00 
Amount  that  can  be  profitably  expended  in  fiscalyearending  June  30, 1887    50,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  18(56  and  1867. 


COMMERCIAX  STATISTICS. 


Name  of  harbor,  Oak  Orchard,  N.  Y. 
Collection  district,  Genesee,  N.  Y. 

Nearest  lisht-house.  Oak  Orchard,  N.  Y.,  a  fixed  white  light  of  the  fourth  order  at 
the  end  of  tne  west  pier. 
Nearest  work  of  defense,  Fort  Niagara,  N.  Y. 


ArrivdU  and  departures  of  vessels  during  the  year  ending  December  31,  1884. 

Clan. 

Arrivals. 

Departarea. 

Number. 

Tonnage. 

Number. 

Tonnage. 

StflMDoni .........  r.. ...,,,r.^, 

4 
16 

97 
J.  173 

4 
7 

07 

Sidling  tmmIs 

627 

Total 

20 

L270 

11 

624 

Amount  of  revenue  collected  during  the  year  ending  December  31, 1884. 

Value  of  imports  same  year 

Value  of  exports  same  year 

Greatest  draught  of  vessels,  about  12  feet. 


$2,037  86 
119  18 
None. 


N  N  7. 
IMPROVEMENT  OF  CHARLOTTE  HARBOR,  NEW  YORK. 

I  relieved  Lieut.  Col.  Henry  M.  Robert,  Corps  of  Engineers,  of  the 
charge  of  this  work  on  January  28,  1885,  in  compliance  with  Special 
Orders  No.  6,  Adjutant-General's  Office,  January  8,  1885. 

The  report  upon  this  harbor,  as  furnished  me  by  Colonel  Robert,  is  as 
follows : 

During  the  first  seven  months  of  the  fiscal  vear  ending  June  30,  1885,  operations  at 
this  harbor  consisted  in  tbe  work  done  under  a  contract  with  James  B.  Donnelly, 
dated  August  29,  ldH4,  for  tlie  construction  of  350  linear  feet  of  pier  extension.  The 
work  accomplished  under  this  contract  was  limited  to  tbe  partial  formation  of  random 
stone  foundations  for  the  pier  extension  to  be  bnilt.  The  superstructure,  covering 
about  1,300  linear  feet  of  the  east  pier,  is  in  a  very  decayed  condition,  and  will  prob- 
ably require  rebuilding  at  an  early  date ;  the  estimated  cost  of  such  repairs  is  about 
113,000. 

The  superstructure  of  a  large  part  of  the  west  pier,  although  in  better  condition 
than  the  east  pier,  will  require  extensive  repairs  in  the  near  future.    Charlotte  Harbor 
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ia  the  port  of  entry  for  the  city  of  Rochester,  K.  Y.,  and  its  importance  fully  jnstifei 
the  exteiiHion  of  its  prement  iinprovemeot  to  meet  the  nrqairements  of  oommcree  n- 
snltiog  from  the  deepening  of  the  Welland  Csnal,  which  when  completed  will  reqtiin 
the  admission  into  Cbarloite  Harbor  of  ri^sels  drawing  IH  feet  of  water  The  appn>> 
priatiooft  for  this  harbor  have  in  the  past  been  expended  in  pier  ext4:nsions  and  r^ 
pairs,  nothing  having  been  exp-nded  in  dredging.  By  comparing  the  present  depth 
of  the  channel  between  the  piers  and  its  depth,  as  shown  by  the  surveys  of  1^15,  or 
forty  years  ago,  it  is  8<fen  that  the  principal  change  has  occurred  in  the  vicinity  <d 
the  intersection  of  the  lake  shore  with  the  west  pier.  At  this  place  a  shoal  about  800 
feet  long  and  250  feet  wide  has  formed,  extending  from  the  west  pier  to  aboot  mid- 
channel,  with  from  1  to  3  feet  less  water  than  existed  in  1S45.  Over  the  remaining 
area  of  the  channel  the  depth  seems  to  have  decreased  about  1  foot.  The  shoaling 
above  referred  to  is  undonbtedlv  caused  by  the  sand  which  is  blown  over  the  wect 
pier  from  tbe  sandy  area  west  of  the  pier  being  deposited  in  the  channel  between  the 
piers.  To  improve  Charlotte  Harbor,  so  as  to  make  it  at  all  times  available  fur  vc8> 
sels  drawing  14  feet  of  water,  would  reqnire,  after  making  the  necessary  allowance 
for  loss  of  depth  from  waves,  that  the  other  end  of  the  channel  have  a  depth  of  18 
feet,  decreasing  to  about  15  feet  alter  passing  well  within  the  piers.  If  such  a  chan- 
nel is  ma4le  'SOO  feet  wide  for  that  part  outside  of  tbe  pier,  about  2,400  feet,  and  250 
feet  wide  for  that  part  within  the  piers  and  ontside  the  natural  lake-shore  line,  ii  will 
reqnire  the  removal  of  about  150,(M)0  cubic  yards  of  materiaL  To  attempt  the  main- 
tenance of  a  channel  of  these  dimensions  by  means  of  pier  extension  would  require 
the  piers  to  Xte  carried  at  least  to  the  18-foot  cnrve  in  the  lake,  or  a  dist-ance'of  abont 
1,100  feet  beyond  the  extension  which  will  be  reached  under  the  present  contract 
The  aggregate  cost  of  such  dredging  and  pier  extension  would  be  about  $150,(K)0.  of 
which  §40.000  would  be  for  dredging  and  $110,000  for  pier  extension.  Experience  has 
shown  the  uncertainty  of  maintaining  by  pier  extension  alone  a  channel  of  from  14  to 
18  feet  in  depth,  even  after  it  has  been  once  fully  obtained  by  dredging,  and  that 
periodical  dredging  must  be  frequently  resorted  to,  even  thon^h  the  deepened  chan- 
nel has  received  protection  from  adjacent  piers.  In  view  of  this  it  is  deemed  worthy 
of  consideration  whether  at  mnch  less  cost  a  more  efficient  channel  of  entrance  coold 
not  be  maintained  at  this  harbor  by  less  pier  extension  and  the  more  frequent  deep- 
ening of  the  channel  by  dredging. 

Work  was  resumed  nnder  Donnelly's  contract  of  August  29,  1884,  on 
June  11, 1885,  the  delay  having  been  caused  by  the  late  opening  of  nav- 
igation. The  time  for  the  complelion  of  the  contract  was  Juue  30,  bat 
an  extension  was  granted  until  August  31, 1885. 

Up  to  the  close  of  the  fiscal  year  the  only  work  done  since  the  open- 
ing of  navigation  was  the  framing  of  about  one  and  one  half  cribs.  The 
work  under  contract  is  200  linear  feet  extension  to  the  west  pier,  and 
150  linear  feet  extension  to  the  east  pier,  and  when  completed  will  leave 
the  ends  of  the  piers  at  the  13-foot  curve  in  the  lake,  with  the  east  pier 
150  feet  shorter  than  the  west  one.  The  shoal  in  the  channel  referred 
to  above  by  Colonel  Robert  will  probably  not  increase  in  future,  as  the 
grounds  adjacent  to  the  west  pier  are  already  largely  covered  with  build- 
ings, and  grass  and  trees  have  been  planted.  Along  the  chanuel-faces of 
both  piers  are  guide-piles,  which  were  driven  when  the  cribs  were  sunk, 
whose  tops  have  long  since  rotted  off.  There  are  182  along  the  west 
pier,  and  121  along  the  east  pier.  Being  below  water  they  are  danger- 
ous to  vessels,  and  should  be  removed.  The  estimated  cost  of  removal 
is  $1,515.  Continuation  of  pier  extension  or  dredging  and  repairs  to 
superstructure  are  the  operations  contemplated  during  the  fiscal  year 
ending  June  30, 1887. 

Money  statement 

July  1,1884,  amount  available $2,429  94 

Amount  appropriated  by  act  approved  July  5,  1884 2(),  000  00 

22, 429  94 
Jnly  1, 1885,  amount  expended  during  fiscal  3'ear,  exclnsive  of 

outstandiDg  liabilities  July  1, 1-^84 f2,652  58 

July  1,  1885,  outstanding  liabilities 222  81 

2,875  39 

July  1,  1885,  amonnt  available 19,554  56 
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'  Amonnt  (estimated)  required  for  completion  of  existing  project |99, 000  00' 

Amouut  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1^67    99, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Name  of  harbor,  Charlotte,  N.  Y. 

Collection  district,  Genesee,  N.  Y. 

Nearest  light-house,  Genesee,  N.  Y.  (at  Charlotte),  a  fixed  red  light  of  the  fourth 
order  on  crib,  300  feet  inside  of  outer  end  of  west  pier.  Forts  Niagara  and  Ontario, 
N.  Y..are  the  nearest  works  of  defense. 

JrrivaU  and  departures  of  vessels  during  the  year  ending  Deceniher  31,  1884. 


ClMte 

Arrivals. 

Departures. 

Number. 

Tonnage. 

Number.   Tonnage. 

SteAmers  ..  

Sailinir vwweln 

298 
500 

83,952 
109,899 

802 
602 

83,544 
109  314 

Total 

798 

193,851 

804 

192,858 

Amount  of  revenue  collected  during  the  year  ending  December  31, 1884 81^>  «^9& 

Value  of  imports  same  year 792,802 

Value  of  exports  same  year 764,403 

Great-est  draught  of  Tessels,  about  12  feet. 


N  N  8. 
IMPROVEMENT  OF  PULTNEYVILLE  HARBOR,  NEW  YORK. 

I  relieved  Lieat.  Col.  H.  M.  Robert,  Corps  of  Engineers,  of  the  charge 
of  this  work  on  January  28, 18S5,  in  compliance  with  Special  Orders  No. 
6,  AdjutautGeneraPs OflBce,  January  8, 1885. 

Colonel  Robert's  report  on  this  harbor,  as  furnished  to  me,  is  as  fol- 
lows: 

During  the  first  seven  months  of  the  fiscal  year  ending  June  30,  1885,  operations 
have  been  confined  to  the  repair  of  the  west  pier.  The  work  was  done  by  hired  labor 
and  the  use  of  material  on  hand,  and  consisted  in  raising  from  2  feet  to  3  feet  the 
east  wall  of  the  superstructure,  covering  98  linear  feet  of  tne  west  pier  near  its  outer 
end. 

The  appropriation  of  14,000,  August  2,  1882,  completed  the  estimated  amount  re- 
quired for  the  completion  of  the  existing  project.  As  stated  in  the  annual  report  of 
tne  officer  in  charge  for  the  fiscal  year  ending  June  30, 1884,  the  shoaling  between  the 
piers  has  reduced  the  available  depth  of  channel  to  about  7  feet,  while  the  channel 
along  the  shore  arm  of  the  west  pier  has  shoaled  so  as  to  leave  an  available  depth  of 
from  4  feet  to  7  feet.  If  it  is  desired  to  continue  the  improvement  of  this  harbor  so 
as  to  give  an  i^vailable  depth  between  the  piers  and  alongside  of  the  shore  arm  of  the 
west  pier  of  10  feet  at  low  water,  it  will  be  necessary  to  provide  for  the  exclusion  of  sand 
from  the  channel  by  means  of  construction,  cutting  off  tne  shallow  area  at  the  south  end 
of  the  harbor,  and  then  redredging  the  channel  between  the  piers  and  along  the  shore 
arm  of  the  west  pier.  As  stated  in  the  last  Annual  Report,  the  estimated  cost  of  this 
work  would  be  about  $30,000.  Should  it  be  found  necessary  to  extend  the  present 
pier  to  the  12<foot  curve  in  the  lake,  in  order  to  maintain  a  10  foot  channel,  tne  cost 
of  such  pier  extensiQn  would  be  about  $50,000,  in  addition  to  the  $30,000  formerly 
named  for  the  formation  and  protection  of  the  inner  channel.  The  commerce  of  this 
harbor,  aa  shown  by  its  commercial  statistics,  is  small. 
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'  Since  I  assamed  charge  of  this  harbor  no  work  has  been  done,  tbe 
appropriation  having  been  practically  exhausted. 

Money  statement 

July  I,  1884,  amonnt  available $392  04 

Jnlv  1, 18''5,  amount  Axpended  during  fiscal  year,  exclusive  of  outstanding 
liabilities  July  1,  1884 1 *214  14 

July  1,  1885,  amount  available 177  90 

{Amount  that  can  beproiitably  expended  in  fiscal  year  ending  June  30, 1887, 
provide<l  channel  is  to  be  deepened 30, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Name  of  harbor,  Putney ville,  N.  Y. 
Collection  district,  Genesee,  N.  Y. 
Nearest  light-house,  Big  Sodirs,  N.  Y. 
Nearest  work  of  defense,  Fort  Ontario,  N.  Y. 

ArrivaU  and  departures  of  vesseU  during  the  year  ending  December  31,  1884. 


ArriTalB. 


Departures. 


ClMfl. 


steamers 

Sailing  vessels 


Total. 


Namber. 

Tonnage. 

26 
066 

2 
12 

14 

602 

Number.  Tonnsfse. 


3 
14 


3» 


17 


6U 


Amount  of  revenue  collected  during  the  year  ending  December  31,  1884 f622  48 

Value  of  imports  same  year «3  08 

Value  of  exports  same  year None. 

Greatest  draught  of  vessels,  about  6  feet. 


N  N 


IMPROVEMENT  OF  GREAT  SODUS  HARBOR,  NEW  YORK. 

I  relieved  Lient.  Col.  H.  M.  Robert,  Corps  of  Engineers,  of  the  charge 
of  this  work  on  January  28, 1885,  in  compliance  with  Special  Orders  No, 
6,  Adjutant-General's  Office,  January  8,  1885. 

Colonel  Eobert's  report  upon  this  harbor,  as  furnished  to  me,  is  as 
follows : 


Duriug  the  first  seven  mouths  of  the  fiscal  year  ending  June  30,  1885,  operations 
lis  harbor  cousisted  in  the  work  done  under  a  contract  with  Messrs.  A.  F.  Chauini 


this  harbor  consisted  in  the  work  done  under  a  contract  with  Messrs.  A.  F.  Chapinun 
&,  Co.,  dated  August  27,  1H84,  for  the  construction  of  200  linear  feet  in  extensioDof 
the  east  pier,  and  about  200  linear  feet  of  the  breakwater  extension.  The  work  ao* 
complihlied  under  this  contract  was  limited  to  211  linear  feet  of  breakwater,  connect- 
ing  the  previous  east  end  ot'  the  ea«t  breakwater  with  the  shore  protection  recently 
coustnicted  by  the  Charles  Point  Association,  and  the  partial  formation  of  the  ran<iom 
Htone  foundation  for  the  pier  extension  to  be.  built  under  the  above-named  coutraeU 
The  erosion  of  Charles  Point  had  produced  an  opening  of  over  20t)  feet  between  tbe 
east  end  of  the  east  breakwater  and  the  shore  line,  and  through  this  opening,  during 
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northeasterly  gales,  cooHiderable  drift  was  carried  into  the  bay  forming  the  iuner* 
harbor.  The  cloanre  of  this  gap  was  accompIiRhed  by  cribs  50  feet  in  length,  and 
abont  4|  feet  in  height.  About  fVOO  linear  feet  of  the  east  and  400  linear  feor  of  the 
west  pier  superstrncture  are  much  decayed  and  will  require  rebuilding  in  the  near 
future  at  an  estimated  cost  of  about  9*^,000.  The  superstructure  of  the  east  break- 
water will  also  require  minor  repairs. 

The  plan  for  deepening  the  Welland  Canal  to  14  feet  made  necessary  a  revision  of 
the  principal  port^i  of  entry  on  Lake  Ontario  to  adapt  them  to  the  increased  require- 
ments of  lake  commerce.  This  expansion  of  the  original  project  applied  to  the  har- 
bors of  Charlotte,  Great  Sodus,  Little  Sodus,  and  Ogdensburg  will,  in  iulditiou  to 
increased  pier  extennion,  require  more  than  500,000  cubic  yards  of  dredging.  The 
dredges  available  for  work  on  Lake  Ontario  are  so  small  in  number  as  to  leave  the 
bent-tits  of  competition  in  prices  almost  without  value,  while  their  capacity  limits 
their  availability  to  only  ordinarily  hard  dredging.  The  above-named  quantity  of 
dredging  would  keep  a  dredge  employed  during  the  available  working  Heason  abont 
ten  years,  and  fn>m  similar  experience  t^lsewbere  it  is  highly  probable  that  the  Gov- 
ernment could  build  and  operate  a  suitable  dredge  upon  these  harbors,  so  closely 
related  to  each  other,  with  (rreat  economy  in  the  expenditure  to  be  made,  and  to  the 
very  positive  advancement  of  the  work  to  be  done. 

A.  F.  Chapman  &  Co.,  resumed  work  under  their  contract  of  August 
27,  18S4,  on  May  12,  1885.  The  term  for  the  completion  of  the  contract 
was  June  30,  but  was  extended  to  July  15,  1885.  Under  this  contract 
the  following  materials  were  used  in  the  extension  of  the  east  break- 
water : 

White-pine  timber  and  plank feet,  B.  M..  46,253 

St-ime  filling  ; cubic  yards..        324^ 

Scrt»w-bolt8  and  washers ponnds . .     1, 366 

Drift-bolts do....     2,5325 

Spike do...-        80ft 

« 

Up  to  the  close  of  the  fiscal  year  four  cribs  of  the  east  pier  extension,, 
each  50  feet  long,  20  feet  wide,  and  12J  courses  high,  had  been  sunk  on 
their  riprap  foundation,  and  the  superstructure  was  in  progress.  Th^ 
following  materials  were  used  : 

Hemlock  timber  and  plank . feet,  B.M..  74,369 

White-pine  timber  and  plank do 44,720 

Stone  riprap cnbic  yards..        374.3 

Stone  filling ^ do 986 

Screw-bolts  and  washers .i pounds..     2,715    " 

Drift-bolts do....     9,497 

Spike • do 363 

The  completion  of  this  crmtract  will  leave  the  end  of  the  east  pier  at 
the  9-foot  curve,  and  160  feet  shorter  than  the  west  pier,  which  ends  at 
the  14-foot  curve. 

The  channel  at  the  entrance  to  the  harbor  is  shallow,  and  a  large 
amount  of  dredging — about  200,000  cubic  yards — will  be  required  to 
permanently  imjjrove  it.  Heretofore  the  excavation  has  been  limited, 
from  lack  of  funds,  to  the  west  half  of  the  space  between  the  piers, 
which  are  460  feet  apart.  The  material  is  fine  sand,  which  flows  readily, 
and  until  the  entire  are*^  shall  be  deepened  no  permanent  channel  can 
be  made.  At  present  the  channel  is  about  100  feet  wide  next  to  the 
west  pier,  with  a  governing  depth  of  9  to  10  feet  at  extreme  low  water. 
The  closing  of  the  Charles  Point  Gap  will  have  some  eflfect  in  keeping 
the  channel  open.  This  may  be  further  aided  by  additions  to  the  ex- 
isting system  of  sand  fences  at  the  junction  of  the  beach  with  the  west 
pier,  where  large  quantities  of  sand  have  been  blown  into  the  channel. 

The  cost  of  the  extension  will  be  about  $300. 

The  superstructure  is  decayed  and  needs  rebuilding  over  oOO  linear 
feet  of  the  east  pier  and  400  linear  feet  of  the  west  pier.  A  portion 
of  the  east  breakwater  also  needs  repairs.  The  estimated  cost  isabout 
$15,000. 
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A  coDtinaatian  of  the  pier  extension,  and  maintenanoe,  and  dredging 
are  tbe  o]jenitioiid  proposed  for  the  fiscal  year  euding  June  30, 1887. 

Moneff  gtatement. 

July  1,  Id^,  amoiiDt  available - $4,906  5 

Amoant  appropriated  by  aet  approved  Jaly  5,  lee^ 10,  OiiOOO 

14, 3ti=  j6 
Jnly  1, 1885,  amonnt  expended  daring  fiaeal  year,  exclnsiTe  of 

ontotandiog  liabilities  Jnly  1,  in^ $7,333  91 

Jnly  1,  l?;i65,  onti»tandiog  liabilities 4  80 

7,538  Tl 

Jnly  1,  1865,  amonnt  available 6,770  14 

{Amonnt  (estimated)  reqnired  for  completion  of  existing  projeet 65, 000  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 1887.     €^,  OCO  00 
Submitted  in  compliance  with  leqninrmenta  of  section  2  of  river  and 
harbor  acts  of  inee  and  1867. 


COMMKRCIAL  STATISTICS. 

Name  of  harbor,  Great  Sodas,  N.  T. 

Collection  district,  Oswego,  N.  Y. 

Nearest  light-house.  Big  Sodas,  N.  Y.,  a  fixed  white  light  of  the  fourth  order,  varied 
by  a  white  flash  every  two  minotes,  on  a  bluff  three- fifths  mile  west  of  ent ranee 
to  bay.  A  fixed  white  light  of  the  sixth  order  180  feet  inside  of  outer  end  of  west 
pier,  and  a  fixed  red  liebt  of  the  sixth  order  at  elbow  of  west  pier.  Nearest  work  of 
defense,  Fort  Ontario,  N.  Y. 

Arrivali  and  depariwre$  of  vemeU  during  ike  year  ending  Deoemher  31,  1884. 


ArriTsls.  i        DepArtarea. 


Claas. 



Number. 

8 
61 

Toimsice. 

Number. 

TaaBMgt. 

flf  ^AmAm 

685 
9.515 

10,200 

5 

66 

W 

Hftilinr  TfHtftftlttr 

S.2M 

Totfti 

4» 

■ 

61 

9.» 

Amount  of  revenue  collected  daring  the  year  ending  December  31, 1884. . .  $29, 469  !27 

Value  of  imports,  same  year 165,43?  W 

Value  of  exports,  same  year 48,620  00 

Greatest  draught  of  vessels,  11  feet. 


N  N  10. 
IMPROVEMENT  OF  LITTLE  SODUS  HARBOR,  NEW  YORK. 

I  relieved  Lieat.  Col.  H.  M.  Robert,  Corps  of  Engineers,  of  the  charge 
of  this  work  on  January  28, 1885,  in  compliance  with  Special  Orders  No. 
6,  Adjutant-General's  Oflfice,  January  8,  1885. 

Colonel  Bobert's  report  upon  this  harbor,  as  furnished  to  me,  is  as 
follows: 

Durinff  the  first  seven  mouths  of  the  fiscal  year  ending  June  30,  1885,  operations  at 
this  harbor  consisted  in  the  work  done  under  a  contract  with  James  B.  Donnellyi 
dated  Augost  39, 1884,  for  the  construction  of  200  linear  feet  of  west  pier  extension. 
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The  work  accomplished  ander  this  contract  was  liniit'ed  to  the  partial  formatioD  of 
random  stone  foundations  for  the  pier  extension  to  be  built. 

The  piers  have  been  extended  to  about  the  12-foot  curve  at  low  water,  and  the  channel 
between  the  piers  dredged  to  a  depth  of  14  feet.  The  dee]>eniu£r  of  the  channel  has  not 
been  carried  beyond  the  out<;r  ends  of  the  piers,  and  a  shoal  carrying  less  than  14  feet 
at  extreme  low  water  intervenes  b«'tween  deep  water  in  the  lake  and  the  channel  be- 
tweciu  the  piers.  The  shelter  which  this  harbor  obtains  from  the  east  and  northeast 
is  snch  as  probably  to  remove  the  necessity  for  an  extension  of  the  east  pier  as  far 
lakeward  as  will  be  required  on  the  west  pier. 

The  time  for  the  completion  of  the  work  under  Donnelly's  contract  ex- 
pired June  30,  at  which  date  the  riprap  foundation  was  in  progress ; 
two  cribs  of  14^  courses  each  had  been  sunk,  one  crib  was  ready  to 
sink,  and  the  fonrth  crib  had  been  built  to  llj  courses.  In  the  two 
cribs  which  were  sunk  and  in  their  foundation  the  following  materials 
were  used : 

Hemlock  timber  and  plank feet,B.M..  44,360 

White-pine  timber  and  plank do 25, 200 

Stone  foundation  and  riprap cnbic  yards..     336 

Stone  filling do....     599.1 

Screw-bolts  and  washers pounds . .     1, 842 

Drift-bolts do....     6,016 

Spike do....        160 

The  completion  of  the  work  called  for  under  this  contract  will  extend 
the  west  pier  to  the  13^-foot  curve,  making  it  300  feet  longer  than  the 
east  pier,  which  ends  at  the  11^-foot  curve.  The  dredged  channel  be- 
tween the  piers  has  a  depth  of  14  feet  at  extreme  low  water,  but  ends  at 
700  feet  inside  the  end  of  the  west  pier,  beyond  which  point  no  dredging 
has  ever  been  done.  A  shoal  carrying  12  to  14  feet  of  water  lies  between 
the  ends  of  the  dredged  channel  and  the  IGfoot  curve  in  the  lake  out- 
side. The  material  of  this  shoal  is  mainly  hard  clay.  A  gap  of  200  feet 
was  left  between  the  east  end  of  the  east  breakwater  and  the  shore, 
which  should  be  closed.  The  rapid  erosion  of  the  east  point  will  then 
be  checked,  and  the  flow  of  water  through  the  channel  between  the 
piers  will  be  increased.    Continuation  of  pier  extension  closing  the  east 

Sap  and  dredging  are  the  operations  proposed  for  the  fiscal  year  ending 
une  30,  1887. 

Money  statement. 

July  1,  1884,  amount  ayailable $4,116  02 

Amonnt  appropriated  by  act  approved  July  5,  1884 lO,  000  00 

14,116  02 
Julv  1,  18H5,  amount  expended  during  fiscal  vear^  exclusive  of 

outstanding  liabilities  Julv  1,  1BH4 $1,868  46 

Julyl,  18«5,  outstanding  liabilities 3,283  68 

5, 152  14 

Julyl,  1P85,  amount  available 8,963  88 

{Amount  (estimated)  required  for  completion  of  existing  project 45, 000  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    45, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1^66  and  1867. 


COMMERCIAL  STATISTICS. 


Name  of  harbor :  Little  Sodus,  N.  Y. 
Collection  district :  Oswego ,  N.  Y. 

Nearest  light-house :  Fair  Haven,  N.  Y;   a  fixed  white  light  of  the  fonrth  order 
near  the  head  of  the  west  pier. 

Nearest  work  of  defense :  Fort  Ontario,  N.  Y. 
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ArrivaU  amd  departurcB  ofveueU  during  fke  year  emdimg  December  31,  1664. 


Clua. 

Ajrirals. 

BepartOTM. 

1 
Number.  Tonnage. 

1 

Number.  Tonnage. 

■ 

8t6ftiii6ni 

26 

205 

3.635  1 
27,043 

U            1,1K 

ftftilfiip  Tfwiimlfi  .  ... 

187          28Lia 

Tat*l 

231 

30,670 

201  ■        29,S1 

1 

Amount  of  royenae  collected  during  the  year  ending  December  31,  1884  —  $28, 984  95 

Value  of  imports  same  year 159,541  00 

Value  of  exports  same  year 208, 471  00 

Greatest  draught  of  yesselsy  12  feet. 


N  N  II, 
DiPROVEMENT  OF  OSWEGO  HARBOR,  NEW  YORK. 

I  relieved  Lient.  Col.  H.  M.  Eobert,  Corps  of  Engineers,  of  the  charge 
of  this  work,  on  January  28,  1885,  in  compliance  with  Special  Orders 
No.  6,  Adjutant-General's  Office,  January  8, 1885. 

Colonel  Eobert's  report  upon  this  harbor,  as  furnished  to  me,  is  as 
follows : 

During  the  first  seven  months  of  the  fiscal  year  ending  June  30.  1885,  opNeratioiu 
have  consisted  in  dredging  of  the  inner  harbor  at  the  mouth  of  the  Oswego  River,  the 
partial  building  of  a  spur  to  the  wc^st  breakwater,  to  be  placed  near  the  entrance  to 
the  harbor,  and  the  repair  and  rebuilding  of  a  part  of  the  superstructure  of  the  west 
bre^k^ater.  The  dredging  was  in  continuation  of  the  work  done  during  the  fiscal 
year  ending  June  30,  18^4,  under  the  agreement  made  September  5,  1883,  with  Frank- 
lin Lee  ;  1,929  cubic  yards  of  material  were  removed,  or  an  aggregate  under  the  agree- 
ment of  34,124  cubic  yards. 

The  dredge  was  further  engaged  during  an  aggregate  working  time  of  one  hundred 
and  sixteen  hours  at  the  rate  of  $10  per  hour,  in  excavating  the  trenches  for  the  fouD- 
dation  of  the  spur,  and  in  removing  injured  and  submerged  parts  of  the  breakwater 
under  repair. 

Under  a  contract  with  James  B.  Donnelly,  dated  Angust29,  1884,  the  proposed  spar 
to  the  M'est  breakwater,  described  in  the  Report  of  the  Chief  of  Engineers,  1884,  page 
2149,  was  built  to  a  height  of  23^  feet.  By  the  terms  of  the  contract  the  spur  was  to 
be  completed  by  November  1,  1884.  The  contractor,  finding  that  the  lateness  of  the 
season  and  the  continued  rough  condition  of  the  lake  wonld  operate  against  the  plac- 
ing and  the  completion  of  the  spur  within  the  time  required  by  the  contract,  made 
application  on  October  17,  to  the  officer  in  charge,  for  such  an  extension  of  time  as 
would  i)ermit  the  work  to  be  completed  early  in  the  season  of  188i'>.  The  desired  ex- 
tension was  made  to  June  1.5, 1885.  The  United  States  prepared  the  foundations  for  the 
Eroposed  spur  by  excavating  trenches  about  25  feet  wide  and  5  feet  deep,  or  to  a  firm 
ottom,  along  the  lines  of  the  spur,  and  then  filling  these  trenches  with  stone  to  2H  ^^^ 
below  the  zero  of  the  gauge,  or  to  about  the  height  of  the  natural  lake  bed  at  the  site 
of  the  proposed  spur ;  265. 12  cords  of  stone  were  placed  in  the  foundation.  This  work 
was  done  by  hired  labor  and  purchase  of  material  in  open  market.  The  rebuilding  of 
the  superstructure  was  in  accordance  with  the  plan  set  forth  in  Report  of  the  Cnief 
of  Engineers,  1884,  pa^e  2144.  The  work  was  done  by  hired  labor  and  the  purchase 
of  the  principal  material  under  competitive  proposals  submitted  in  response  to  cireo- 
lar  letters  addressed  to  dealers  in  the  materials  required.  The  rebuilding  of  the  ua- 
perstructure,  on  the  parapet  plan,  covered  2,970  linear  feet  of  the  western  part,  and 
570  linear  feet  of  the  eastern  end  of  the  west  breakwater,  or  an  aggregate  of  3,540 
linear  feet.  Upon  these  repairs  1,700,000  feet,  B.  M.,  of  white  pine  timber,  and 292,000 
feet,  B.  M.,  of  cresoted  Georgia  pine  were  used.  Tlie  latter  was  applied  to  the  con- 
struction of  the  decking  of  the  parapet,  and  comprised  the  upper  tier  of  cross-ties,  the 
deck-Joists,  and  the  plank  covering  of  the  deck — the  white-pine  timber  costing  firom 
$15.35  to  $16.70  per  M  feet,  B.  M. ;  the  cresoted  timber  costing  $44  per  M  feet,  B.  M., 
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delivered  in  canal-boats  at  Oswego.  The  cost  of  rebnilding  the  soperstructare,  on  the 
parapet  plan,  over  the  3,540  linear  feet  of  the  west  breakwater  aoove  described  was 
as  follows : 

Tools  and  supplies $1, 5d2  23 

Timber 40,H03  78 

Iron 5,811  85 

Stone 4,560  61 

Labor,  inclnding  local  superintendence 34, 196  68 

Hire  of  rcows  and  tugs 2, 186  23 

Office  expenses  and  general  snperintendence 1, 577  28 

Total 90.728  66 

Or  at  a  cost,  inclnding  office  expenses  and  superintendence,  of  $25.63  per  linear  foot; 
or,  excluding  office  expenses,  at  a  cost  of  $25.18  per  linear  foot.  In  the  eastern  570 
linear  feet  built  no  creosoted  timber  was  used  and  the  comparative  newness  of  the 
work  was  such  as  to  remove  the  item  of  cost  due  t-o  cutting  the  old  work  down  to  the 
water-surface,  which  obtained  on  the  western  2,970  linear  feet  built;  for  these  rea- 
sons it  would  be  fair  to  assnrae  that  the  cost  per  linear  foot  of  building  the  eastern 
570  feet  was  about  one-half  the  cost  per  linear  foot  of  bmilding  the  western  2,970  feet. 
On  this  basis  the  cost  of  the  complete  rebuilding  of  the  superstructure  on  the  parapet 
plan  would  be  $27.87  per  linear  foot,  including  office  expenses  and  superintendence,  or 
excluding  office  expenses  and  superintendence  $27.42  per  linear  foot ;  the  estimated 
cost  of  the  work  was  $30  per  linear  foot.  During  a  severe  gale  from  the  northwest, 
early  in  November,  the  breakwater  was  injured  at  a  point  about  500  feet  east  of  the 
angle  made  by  the  shore-arm  with  the  west  breakwater;  the  injury  covered  145  linear 
feet,  or  a  length  of  four  cribs.  Over  this  length  of  breakwater  the  superstructure, 
together  with  the  substructure  to  a  depth  of  about  12  feet  below  the  water-surface, 
was  forced  soathward,  or  into  the  harbor,  from  a  few  inches  to  3  feet.  Superficially 
the  effect  of  this  displacement  was  to  distort  the  previous  lines  of  the  work ;  to  prac- 
tically remove  the  stone  through  the  bottom  of  the  displacement,  and  produce  a  par- 
tial fracture  on  the  lake  face  of  the  timbers  of  the  superstructure  at  the  point  of  junc- 
tion of  the  displaced  work  with  the  intact  work. 

The  decking  of  both  parapet  and  banquette  remained  in  place  and  only  suffered 
from  the  distortion  of  the  work.  The  injury  to  the  breakwater  was  such  as  to  make 
it  highly  probable  that  subsequent  gales  would  produce  a  breach  at  the  site  of  the  in- 
jury, which,  if  unarrested,  would  spread  to  an  unlimited  extent.  The  lateness  of  the 
season  precluded  a  systematic  repair  of  the  injury,  and  all  effort  was  concentrated 
upon  limiting  further  injury  to  that  part  of  the  work  already  impaired.  To  accom- 
piieh  this  very  heavy  bulkheads  were  built  entirely  across  the  banquette  and  parapet 
at  the  eastern  and  western  limits  of  the  injury,  or  145  feet  apart,  and  in  such  a  man- 
ner as  to  permit  all  of  the  ii\jured  part  of  the  breakwater  being  carried  away,  and  at 
the  same  time  checking  the  destruction  at  the  bulkheads. 

Early  in  December  a  severe  gale  from  the  northwest  swept  through  the  breakwater 
between  the  bulkheads  leaving  a  clean  opening  in  the  work  140^  feet  in  length,  and 
from  8  to  12  feet  below  the  surface  of  the  water. 

Since  the  formation  of  this  breach  the  work  has  been  subjected  to  unusually  heavy 

Skies,  but  so  far  the  bulkheads  have  successfully  held  the  breach  within  the  limits  of 
e  first  injury.  The  site  of  the  foregoing  described  injury  to  the  west  breakwater 
covers  that  part  of  the  work  repeatedly  breached  before,  and  especially  the  site  of  the 
injury  of  November,  1883,  in  which  three  cribs  or  105  linear  feet  of  breakwater  were 
swept  away  to  a  depth  of  about  12  feet  below  water-surface.  In  repairing  this  in- 
jury, in  the  spring  of  1884,  the  gap  was  closed  by  sinking  cribs  from  12  to  14  feet  deep, 
and  subsequently  carrying  the  parapet  over  this  new  work.  The  injury  of  1884  was 
doe  to  the  sliding  off  of  these  snbtops  upon  the  old  work.  The  results  of  tae  past 
indicate  that  this  part  of  the  west  breakwater,  over  a  length  of  about  300  feet,  is  sub- 
jected to  a  force  ot  wave  action  largely  in  excess  of  that  impressed  npon  any  other 
part  of  the  work,  and  it  is  imperatively  necessary  that  in  subsequent  repairs  this  part 
of  the  breakwater  be  given  a  stability  in  excess  of  that  found  necessary  upon  the  re- 
maining parts.  The  repairs  should  be  carried  to  a  greater  depth  than  attempted  be- 
fore, the  mass  of  the  superstructure  increased  beyond  that  given  to  adjacent  parte, 
and  the  substructure  and  superstructure  so  connected  by  iron  plates  as  to  make  the 
two  parts  practically  one.  During  the  past  season  an  effort  was  made  to  obtain  data 
relating  to  the  height,  velocity,  and  force  of  the  waves  thrown  upon  the  western  part 
of  the  west  breakwater. 

Three  dynamometers  were  attached  to  a  vertical  shaft  and  placed  near  the  angle 
made  by  the  shore-arm  with  the  main  breakwater;  one  dynamometer  was  placed  at 
the  water-surface ;  the  second  at  8  feet,  and  the  third  at  16  feet  below  the  water-sur- 
face. They  were  arranged  so  as  to  present  their  discs  directly  to  the  seas ;  the  area 
of  the  disc  was  exactly  one- half  a  square  foot.    The  height  of  the  waves  was  deter- 


2280      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 

mined  by  ft  level  placed  upon  the  high  lake  bank  west  of  the  shore  and  directed  lake- 
wards  upon  the  incoming  waves.  The  height  determined  was  that  obtained  by  the  wave 
when  distant  about  1,000  feet  from  the  breakwater.  The  velocities  were  determined 
by  the  time  required  for  the  wave  to  sweep  along  the  shore-arm  of  the  breakwater. 
The  results  of  such  observation  may  be  summarized  as  follows:  Daring  a  severe  gale 
from  the  northwest  the  waves  attain  a  height  of  from  14  to  18  feet  above  the  normal 
surface  of  the  lake,  with  a  velocity  of  from  ;^  to  40  miles  per  hour.  The  dynamometers 
placed  at  the  surface  of  the  water  recorded  a  pressure  of  400  to  600  ponndtt  per  square 
foot ;  while  the  dynamometers  placed  respectively  8  and  16  feet  below  the  water-sur- 
face gave  no  indications  of  even  a  pressure  of  10  pounds  per  square  foot.  Late  in  the 
season  a  dynamometer  was  placed  in  proximity  to  the  others,  but  attached  to  the  pier 
and  at  an  elevation  of  8  feet  above  the  water-surface ;  but  one  reading  was  obt^iined 
in  this  position  which  was  940  pounds  per  square  foot.  The  gales  from  which  these 
readings  were  obtained  were  far  from  the  most  severe,  and  it  is  highly  probable  tbst 
parts  of  the  breakwater  are  subjected  at  times  to  a  force  of  over  1^000  pounds  per 
square  foot. 

In  addition  to  the  damages  reported  above  by  Colonel  Robert  none 
others  haveoccurred  at  the  breach,  with  theexception  of  the  washing  oat 
of  stone  filling  from  the  cribs,  the  tops  of  which  had  been  carried  away. 
The  cribs  are  now  gone  to  a  depth  of  4  to  8  feet  below  extreme  low- water 
level,  and  the  stone  filling  to  a  depth  of  8  to  14  feet  below  the  same  level. 
The  parapet  for  100  feet  on  each  side  of  the  breach  shows  decided  signs 
of  yielding,  bnt  the  timbers  aayet  seem  to  be  unbroken. 

At  300  feet  west  of  the  breach  the  platform  deck  is  raised  6  inches  for 
a  length  of  50  feet.  For  60  feet  eastward  of  this  latter  position  two  tim- 
bers are  gone  from  the  harbor  face  and  some  of  the  deck  plank  are  bro- 
ken. At  a  point  656  feet  to  the  west  of  the  east  end  of  the  west  break- 
water a  partial  breach  exists.  The  deck  plank  and  joists  are  gone  trom 
25  linear  feet  of  the  half  off  the  work  next  to  the  harbor  face  ;  two  tim- 
bers are  gone  from  the  harbor  face  and  the  stone  filling  is  washed  oot 
to  a  depth  of  4  feet.  A  breach  may  be  expected  at  this  point  next  fall. 
The  amount  required  for  the  repairs  above  mentioned  is,  for  their  pres- 
ent condition,  $80,000.  On  June  3, 1885,  the  spur-crib  was  sunk  250 
feet  west  of  the  harbor  entrance.  It  was  completed  June  30, 1885.  Tho 
following  expenditures  were  required: 

Excavation  for  foundation,  1,250  cubic  yards,  at  30  cents $375  00 

StonefiJlingfor  foundation,  265.4-2  cords,  afc  $4 1,060  48 

Levelling  stone  in  foundation Ill  50 

Hemlock  for  substructure,  216,560  feet,  B.  M.,  at  |24 4,957  44 

Oak  for  substructure,  «,<»40  feet,  B.  M.,  at  $50 432  00 

White  pine  for  whol^  crib,  185,180  feet,  B.  M.,  at  |28 5,  ia'>  03 

Stone  filling,  3,223  cubic  yards,  at  $1.18 3,803  14 

Tank  iron,  15,102^  pounds,  at  4  cents 604  10 

Bar  iron,  3,300  pounds,  at  3  cents 99  00 

Screw-bolts,  21,435  pouuds,  at  4  cents 857  40 

Wood -screws,  300  pounds,  at  8  cents 24  00 

Drift-bolts,  51,038  pouuds,  at  2i  cents 1,148  35 

Total 18.657  44 

TLese  expenditures  have  resulted  in  completing  the  crib  itself.  There 
will  probably  be  necessary  a  strengthening  of  that  portion  of  the  break- 
water which  the  crib  adjoins  in  order  to  resist  the  increased  wave  action 
resulting  from  the  construction,  and  also  there  will  be  needed  some 
species  of  crib  construction  in  the  10-foot  space  between  the  spur-crib 
and  the  breakwater  to  prevent  the  scour  of  the  lake  bottom  in  that 
space  and  consequent  probable  undermining  of  both  structures.  The 
estimated  cost  is  $4,150.  The  shore  arm  of  the  west  breakwater  is  very 
much  in  need  of  repairs,  as  is  also  the  west  pier.  The  old  west  break- 
water is  in  a  dilapidated  condition  and  should  be  repaired,  for  otherwise 
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the  material  of  which  it  is  composed  will  be  washed  into  the  harbor  and 
become  a  serious  obstruction.  This  breakwater  no  longer  forms  a  part 
of  the  project  for  the  improvement  of  the  harbor,  and  I  would  recom- 
mend that  sur,h  legislative  action  be  taken  as  to  authorize  its  being 
turned  over  to  private  individuals,  several  of  whom  have  asked  for  the 
transfer,  under  condition  of  its  being  kept  in  repair  according  to  plans 
approved  by  the  Engineer  Department. 

The  appropriation  being  practically  exhausted,  no  work  is  contem- 
plated during  the  coming  season.  Eepair  of  the  breakwater  and  west 
pier  and  extension  of  the  east  breakwater  are  the  work  contemplated 
for  the  fiscal  year  ending  June  30,  1887. 

Money  statement 

July  1,  1884,  amount  available $10,303  83 

Amount  appropriated  by  act  approved  July  5, 1884 80, 000  00 

90,303  83 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of. 

outstanding  liabilities  July  1.  1884 $82,265  97 

July  1,  1885,  outstanding  liabilities 6,265  10 

88,531  07 

July  1,  1885,  amount  available 1,772  76 

(  Amount  (estimated)  required  for  completion  of  existing  project 70, 682  00 

i  Amouutthatcanbeprontablyexpeudedinfiscal  year  ending  JuneSO,  1887  150,682  00 
j  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
I     harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 

Name  of  harbor,  Oswego,  N.  Y. 

Collection  district,  Oswego,  N.  Y. 

Nearest  light- house,  Oswego,  N.  Y.  A  fixed  white  light  of  the  third  order  at  the 
eastern  end  uf  the  old  west  breakwater,  a  fixed  red  light  of  the  fourth  order  on  east- 
ern end  of  outer  west  breakwater,  a  fog-bell  attached. 

Nearest  work  of  defense.  Fort  Ontario,  N.  Y. 

Arrivals  and  departures  of  vessels  during  the  year  ending  December  31,  1884. 


Claas. 


ArrivaU. 


Departure. 


I  Namber. '  Tonnage. ;  Nnmber. 


St«amer8 

Sailing  vesaelB. 


Total 


292         41, 596 


1875 


2167 


890, 085 


293 
1819 


Tonnage. 


431,681 


2112 


39.853 
396,833 

436,686 


Amount  of  revenue  collected  during  the  year  ending  December  31, 1884.     $629, 594  78 

Value  of  imports  same  year 5,647,042  00 

Value  of  exports  same  year 1, 247, 537  00 

Greatest  draught  of  vessels,  *12  feet  6  inches. 
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N  N   12. 
IMPROVEMENT  OF  SACKETT'S  HARBOR,  NEW  YORK. 

I  relieved  Lieat.  Col.  H.  M.  Robert,  Corps  of  Engineers,  of  the  charge 
of  this  work  on  January  28, 1885,  in  compliance  with  Special  Order  No. 
6,  Adjutant  General's  Office,  January  8, 1885. 

Colonel  Robert's  report  upon  this  harbor,  as  furnished  to  me,  is  as 
follows : 

Daring  the  first  seven  months  of  the  fiscal  year  ending  Jnne  30, 1885,  operations  tt 
this  harbor  x^ere  limited  to  the  construction  and  placing  of  a  crib  18  feet  square  and  9 
feet  high  npon  the  shoal  which  extends  southerly  into  the  harbor  from  the  east  end 
of  Ship  Honse  Point.  The  object  of  the  crib  was  to  define  the  entpince  to  the  harbor, 
and  also  to  furnish  mooring  facilities  for  the  vessels  while  lying  in  the  harbor.  The 
work  waA  done  by  hired  labor,  and  purchase  of  material  in  open  market,  at  an  aggre- 
gate cost  of  |533.65. 

This  harbor  has  a  depth  of  12  feet  at  low  water  over  about  6  acres  of  its  area,  ex- 
cept a  small  part  thereof,  where  the  presence  of  rock  in  place  limited  the  depth  to  a 
li^le  less  than  12  feet.  It  is  considered  that  the  present  facilities  of  the  harb<>r  meet 
existing  commercial  requirements  and  that  a  further  development  of  the  project  can 
with  propriety  be  delayed.  Under  the  action  of  northwest  storms  there  is  a  strong 
movement  of  shore-drift  along  Ship  House  Point  and  from  thence  int^o  the  inner  har- 
bor, tending  to  impair  the  work  of  improvement  already  made.  This  drift  could,  with 
advantage  to  the  harbor,  be  arrested  by  low  jetties  of  crib- work,  extending  from  near 
the  eastern  end  of  Ship  House  Point  northerly  into  the  bay  to  about  the  depth  of  3  feet 
at  mean  stage  of  water.  This  work  would  cost  about  $2,000,  and  would  not  increase 
the  estimated  cost  for  the  completion  of  the  existing  project. 

No  work  has  been  done  since  I  assumed  charge,  the  appropriation 
having  been  practically  exhausted. 

Money  statement, 

July  1,  1884,  amount  available i $429  41 

July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 357  30 

^  """"""■ 

July  1,  1885,  amount  available 72  11 


r  Amount  (estimated)  required  for  completion  of  existing  project 15, 000  00 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887      2, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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COMMERCIAL  STATISTICS. 


Name  of  harbor,  Sackett's  Harbor,  N.  Y. 
Collection  district,  Cape  Vincent,  N.  Y. 

Nearest  light  house,  Sackett's  Harbor,  N.  Y.    A  fixed  white  light  of  the  fi.fth  order 
on  Horse  Island,  1^  miles  west  of  town. 

Nearest  work  of  defense,  Fort  Ontario,  N.  Y. 

ArriuaU  and  departures  of  vesneJs  during  the  year  ending  December  31,  1884. 


Class. 


Arrivals. 


Number.    Tonnage. 


I>epartare8. 

_ 


Number. 


Stearaers 

Sailing  vessels. 


12  1,017  II 

117  5,098  !  119 


Total 


129  8,115 


Tonnage. 


1,014 
5,133 


130  I  6.151 


1 


Amount  of  revenue  collected  during  the  year  ending  December  31,  1884...  f2,311  96 

Value  of  imports  same  year 22,330  72 

Value  of  exports  same  year 3,774  00 

Greatest  draught  of  vessels  9  feet. 
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N  N  13. 

preliminary  examination  of  niagara  riter,  from  y0ung8t0wn 

to  lake  ontario,  new  york. 

United  States  Engineer  Office, 

Buffalo  J  ST.  Y.J  September  11,  1884. 

General  :  In  compliance  with  instructions  contained  in  circular  let- 
ter of  September  4, 1884,  from  the  office  of  the  Chief  of  Engineeris,  I 
ha^e  the  honor  to  report  as  follows  : 

The  Niagara  River  from  Youngstown  to  Lake  Ontario,  New  York,  is 
navigated  oaly  by  small  sail  boats,  and  two  passenger  steamers  which 
ply  between  Toronto,  Canada,  and  Lewiston,  N.  Y.  There  are  no  ob- 
structions to  navigation,  and  no  work  of  improvement  of  navigation  is 
necessary. 

There  are  no  present  or  prospective  demands  of  commerce. 

The  river  is  not  "worthy  of  improvement." 
Very  respectfully,  your  obedient  servant, 

Bdwd.  Maguire, 


The  Chief  of  Engineers,  U.  8.  A. 


Captain  of  Engineers. 


N  N  14. 


preliminary  examination  of  scajaquada  [8cajacuada]  creek,  at 

buffalo.  new  york. 

United  States  Engineer  Office, 
Buffalo,  N.  r.,  September  11, 1884. 

General  :  Incompliance  with  instructions  contained  in  circular  let- 
ter of  September  4,  1884,  from  the  office  of  the  Chief  of  Engineers,  I 
have  the  honor  to  report  as  follows : 

Scajacuada  Creek,  at  Buffalo,  N.  Y.,  is  "worthy  of  improvement." 

1  understand  that  in  1812  to  1815  all  the  war  vessels  of  Lake  Erie,  in- 
cluding those  of  Perry's  fleet,  were  built,  fitted  out,  and  sailed  from  this 
creek.  It  then  opened  upon  Niagara  River,  with  a  depth  of  about  13 
feet.  It  is  now  from  50  to  300  feet  in  width,  with  12  feet  of  water  at  the 
mouth  and  about  6  feet  in  depth  from  half  a  mile  from  the  mouth  and 
for  about  1  mile  further  up.  There  are  some  manufactories  on  the  creek, 
and  a  large  trade  is  done  in  connection  with  the  Erie  CanaK 

The  collector  of  customs  is  unable  to  give  me  any  statement  of  the 
number  of  boats  which  ascend  the  creek,  nor  of  the  amount  of  revenue 
collected  on  its  commerce.  The  following  is  such  information  as  I  could 
obtain  from  private  firms  who  have  factories  on  the  creek. 

The  most  serious  obstructions  to  navigation  are  two  permanent 
bridges^  one  of  which  is  used  by  the  New  York  Central  Railroad  Com- 
pany and  the  other  by  the  city  of  Buffalo. 

At  present  about  4,000,000  feet  of  logs,  valued  at  $60,000,  are  annu- 
ally rafted  up  the  creek,  and  it  is  claimed  that  about  8,000,000  feet  of 
lumber  would  be  shipped  in  vessels  if  the  obstructions  were  removed 
and  the  channel  dredged. 

The  firm  of  Pratt  &  Letchworth  annually  ship  about  15,000  tons  of 
various  kinds  of  material,  and  would  ship  more  if  obstructions  were  re- 
moved. 
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Hall  &  Son  ship  annually  the  clay  for  2,000,000  brick,  the  latter  being 
of  a  value  of  from  $80,000  to  $100,000. 

It  18  further  claimed  that  if  the  obstructions  were  obviated  and  the 
channel  dredged  other  large  industries  would  be  established  on  the  banks 
of  the  creek. 

The  sum  of  $200  will  be  necessary  for  a  survey  to  enable  me  to  make 
a  project  and  estimates  of  cost  of  improvements  proper  to  be  made. 
Very  respectfully,  your  obedient  servant, 

Edwd.  MAGUrRE, 
Captain  of  JBngineers. 
The  Chief  of  Engineers,  U.  S.  A. 


SURVEY  OF    SOAJAQUADA-   (SCAJACUADA)    CREEK,  AT  BUFFAXO  NEW 

YORK. 

United  States  Engineer  Office, 

Buffalo,  N.  r.,  January  17,  1885. 

General  :  In  compliance  with  instructions  contained  in  Department 
letter  of  November  21,  1884,  informing  me  of  an  allotment  of  $200  for  a 
survey  of  Scajacuada  Creek  at  Buffalo,  I  have  the  honor  to  submit  the 
following  report  and  accompanying  tracing  of  the  map,  plotted  from  the 
notes  of  the  survey : 

Scajacuada  Creek  originally  emptied  directly  into  the  open  Niagara 
Eiver.  In  1812  to  1815  all  of  the  war  vessels  of  Lake  Erie,  includiog 
those  of  Perry's  fleet,  were  built  and  fitted  out  on  and  sailed  from  Scaja- 
cuada Creek,  which  at  that  time  had  a  depth  of  about  13  feet  near  its 
mouth.  Buffalo  Harbor  and  Black  Rock  Harbor  did  not  then  exists 
and,  indeed,  there  was  no  harbor  on  the  south  shore  of  Lake  Erie  which 
would  admit  vessels  drawing  more  than  10  feet. 

In  1810-1821  the  question  of  the  Erie  Canal  arose  and  there  was 
quite  a  contest  between  Black  Bock  (now  in  the  city  of  Buffalo)  and 
Buffalo  as  to  which  should  be  the  terminus  of  the  canal. 

Buffalo  was  selected ;  but  although  in  1825  the  canal  was  extended  to 
Buffalo,  the  fact  that  a  vessel  of  greater  draught  than  7  feet  could  not 
get  into  Buffalo,  but  could  enter  Scajacuada  Creek  with  a  draught  of  13 
feet,  induced  the  canal  commissioners,  aided  by  the  General  Govern- 
ment, to  commence  the  construction  of  Black  Rock  Harbor.  It  is  there- 
fore to  be  seen  that  this  creek  was  the  most  important  harbor  on  Lake 
Erie  up  to  1825,  and  virtually  up  to  1843,  when  the  General  Govern- 
ment abandoned  the  construction  of  Black  Rock  Harbor  and  adopted  a 
definite  plan  of  improvement  of  Buffalo  Harbor.  The  importance  of 
the  creek  for  purposes  of  navigation  was  recognized  bj'  the  canal  com- 
missioners, who  established  a  drawbridge  over  it  and  have  maintained 
it  as  such  to  the  present  time. 

About  forty  years  ago  a  railroad  company  (the  road  is  now  a  branch 
of  the  New  York  Central)  and  the  city  authorities  obtained  i>ermission 
from  the  State  of  New  York  to  erect  permaneut  bridges  above  the  draw- 
bridge.    Since  then  other  permanent  bridges  have  been  constructed. 

The  creek  has  now  a  width  varying  from  41  feet  at  its  mouth  (between 
the  abutments  of  the  canal  biidge)  to  400  feet.  Its  extreme  depth  at 
its  mouth  is  14.3  feet,  and  at  a  mile  above  its  mouth  it  has  an  extreme 
depth  of  6.4  feet.  Between  these  two  points  the  depth  varies  between 
the  above-mentioned  limits. 
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There  are  a  number  of  strong  springe  which  empty  into  the  creek  and 
always  create  a  slight  current.  The  rise  and  fall  of  the  creek,  irrespect- 
ive of  its  own  floods,  which  are  not  serious,  correspotids  in  a  modified 
degree  with  that  of  the  lake  at  Buitaio.  The  difference  of  extremes  is 
about  4  feet. 

From  the  upper  Black  Bock  Harbor  to  the  month  of  the  creek  the 
ship-canal  has  a  minimum  depth  of  9  feet.  The  Black  Rock  shiplock  ^ 
is  194  feet  by  37  feet  in  the  clear,  with  a  draught  of  11  feet  2  inches 
over  the  upper  miter-sill,  and  10  feet  2  inches  over  the  lower  miter-sill 
at  ordinary  stage.  From  the  lock  into  the  Niagara  Kiver  there  is  a 
depth  of  from  10.5  to  14  feet. 

The  draught  over  the  miter-sill  of  the  lock,  or  10  feet  2  inches,  will, 
therefore,  be  the  limit  of  the  depth  to  be  obtained  in  the  creek  itself. 
This  depth  can  be  obtained  by  dredging  at  a  cost  of  20  cents  per  cubic 
yard.  The  material  to  be  dredged  con  ists,  to  all  appearance,  of  mud, 
clay,  sawdust,  and  refuse,  but  there  will  undoubtedly  be  a  number  of 
logs  and  branches  of  trees  encountered.  The  State  and  private  indi- 
viduals have  for  years  used  the  creek  as  a  dumping  ground  for  dredged 
material. 

Those  most  interested  in  the  navigation  of  the  creek  complain  of  the 
permanent  bridges.    The  bridges  crossing  the  creek  are : 

(1)  JErie  Canal  Totc-path  Bridge, — Owned  by  the  State  of  New  York ; 
at  the  mouth  of  the  creek;  small  balance  draw-bridge ;  span  41  feet  in 
the  clear ;  height  of  lower  chord  above  water- level  8  feet. 

(2)  New  York  Central  Railroad  Bridge. — Main  line,  double  track ;  an 
iron  truss  skew  bridge  ;  one  span  129.6  feet  long,  29  feet  in  width  over 
all ;  lower  chord  16.5  feet  above  water-level. 

(3)  Niagara  Street  Bridge. — Street  cars,  carriages,  and  foot  passen- 
gers ;  owned  by  city  of  Buffalo ;  combination  iron  truss  and  girder ; 
60  feet  5  inches  wide ;  56.5  feet  clear  span ;  lower  chord  16.6  feet  above 
water-level.  The  city  water  main  and  the  gas  main  are  carried  over  the 
creek  on  a  small  truss  connected  with  and  on  the  east  side  of  this  bridge. 

(4)  New  York  Central  Railroad  Bridge,Belt  Line. — Single  track;  wooden 
trestle  380  feet  long,  set  on  piles ;  in  the  center  of  the  channel  is  a  light 
Warren  girder  span  of  29  feet ;  lower  chord  ot*  deck  beams  13  feet  above 
water-level. 

(5)  Malleable  Iron  Works  Bridge. — Carriage  and  foot  bridge ;  owned 
by  private  corporation  ;  wooden  trestle  216  feet  long,  13  feet  wide,  set 
on  piles ;  shore-ends  7  feet  above  water-level  rising  to  15  feet  above 
water-level  at  center,  where  there  is  a  light  wooden  truss  of  40  feet 
span. 

(6)  Grant  Street  Brtd</e.— Owned  by  city  of  Buffalo ;  carriage  and  foot 
bridge ;  wooden  trestle  610  feet  long,  18  feet  wide,  supported  on  piles, 
with  a  wooden  truss  of  32  feet  span  at  192  feet  from  north  end ;  lower 
chord  of  span  17  feet  above  water-level. 

(7)  New  York  Central  Railroad  Bridge^  Belt  Line. — Single  track ; 
wooden  trestle  331  feet  long,  set  on  piles.  At  90  feet  from  the  north  end 
there  is  a  wooden  skew  truss  of  25  feet  span  ;  lower  side  of  stringers. 
17  teet  above  water-level.  At  60  feet  above  Grant  Street  Bridge  there 
is  a  row  of  old  piles,  which  are  the  remains  of  an  old  dam  built  by  the 
State  of  New  York  to  turn  the  freshets  into  the  State  ditch.  The  main 
of  the  "Jubilee  Water- Works"  (a  private  enterprise)  crosses  on  the  bot- 
tom of  the  creek,  near  the  old  dam. 

If  the  navigability  of  the  creek  is  to  be  restored,  the  first  and  most 
important  step  would  be  to  require  the  owners  of  the  permanent  bridges 
to  pat  in  draws  of  about  40  feet  in  the  clear. 
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The  project  for  the  improvement  woald  then  be  to  dredge  a  channel 
1  mile  long,  100  feet  wide,  and  10.5  feet  deep.  For  convenience  of  com- 
putation, the  creek  and  the  ship-canal  are  divided  into  sections.  (See 
map.)  Furthermore,  provision  should  be  made  for  preventing  any  saw- 
dust or  dredged  material  from  being  dumped  in  the  creek,  and  the  owners 
of  lumber  mills  along  the  banks  should  be  required  to  keep  their  logs 
*out  of  the  channel. 

In  reply  to  circular  letter  sent  to  the  different  firms  interested  in  the 
creek,  I  received  tli<e  following  information.  All  of  them  state  that 
their  business  is  injured  by  the  permanent  bridges.  They  all  state  that 
increased  dock-room  and  facilities  are  needed  at  Buffalo,  and  that  the 
reopening  up  of  Scajacuada  Creek  would  supply  that  want. 

The  present  commerce,  as  far  as  I  can  learn,  amounts  to — 

3,000,000  feet  of  lojRS $18,000 

7,500,000  feet  of  lumber 105.000 

19,000  ton»  clay 76.000 

2,000  toi)8  brick 6,p00 

1,000  tons  coal : 3,000 

Miscellaneous  shipments 9,500 

Total 217.500 

It  is  claimed  that  if  the  bridges  be  provided  with  the  proper  draws 
and  the  creek  dredged,  the  shipments,  especially  of  lumber,  iron,  coal, 
and  clay,  will  be  very  largely  increased,  and  that  if  the  creek  be  re- 
opened to  navigation,  many  now  industries  will  seek  its  banks  for  loca- 
tion. 

ESTIMATB. 

Dredging  area  A,  5,741  cubic  yards,  at  20  cents $1,148  20 

Dredging  area  B,  44,140  cubic  yards  at  20  cents 8,  H28  00 

Dredging  area  C,  G9.814  cubic  yards,  at  20  cents 13,962  80 

Kemoving20old  piles,  at  |2  per  pile 40  00 

Contingencies 2,021  00 

Total 26.000  00 

The  whole  amount  can  be  profitably  expended  in  one  season. 
Very  respectfully,  your  obedient  servant, 

Edwd.  Maguibe, 


The  Chief  of  Engineers,  X7.  8.  A. 


Captain  of  Engineers. 


N  N  15. 

preliminary  examination  of  salmon  river,  at  and  below  fort 

covington,  new  york. 

United  States  Engineer  Office, 

Osicego,  N',  T.,  October  4,  1884. 

Sib  :  In  compliance  with  your  instructions,  dated  July  31, 1884, 1  have 
the  honor  to  submit  the  following  report  of  the  result  of  an  examina- 
tion made  by  me,  on  the  16th  and  17th  ultimo,  of  the  Salmon  Biver  at 
and  below  Fort  Covington,  K  Y. : 

The  Salmon  River  enters  the  Saint  Lawrence  10  or  11  miles  below 
Cornwall,  Canada,  and  about  5  miles  north  of  the  boundary  line.  The 
portion  of  the  river  in  Canada  is  navigable,  a  regular  line  of  small 
steamers  plying  daily  (two  steamers  a  day  during  summer)  between 
Cornwall  and  Dundee,  at  the  present  head  of  navigation  of  the  Salmon 
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River,  just  north  of  the  boundary.  Fort  Covington  is  1  mile  above 
Dundee  on  the  sam^  river,  and  was  formerly  the  head  of  navigation. 
During  the  war  of  1812  a  large  body  of  our  Army  wintered  at  Fort 
Covington,  and  when  they  left  in  the  spring  burned  their  bateaus  to 
prevent  their  falling  into  the  enemy's  hands.  Many  of  these  bateaus, 
partially  burned,  sank  in  the  river,  and  the  obstructions  caused  sand 
deposits  until  the  river  for  a  mile  below  Fort  Covington  is  not  now  navi- 
gable by  boats  drawing  even  4  feet.  Boats  drawing  6  feet  can  ascend 
to  Dundee,  on  the  boundary  line,  in  spite  of  the  sunken  bateaus. 

A  railroad  was  comi)leted  within  the  last  year  from  Montreal  to  Fort 
Covington,  and  one  is  projected  from  Fort  Covington  to  Maloue,  and 
thence  into  the  iron  region  of  the  Adirondacks,  but  its  construction  is 
entirely  dependent,  I  am  informed,  upon  the  improvement  of  the  Salmon 
River  below  Fort  Covington.  The  object  of  this  last  road  is  to  enable 
the  west-bound  grain  vessels  instead  of  returning  in  ballast  to  take  at 
a  low  rate  some  iron  ore  to  western  lake  markets.  At  present  the  6 
miles  of  river  below  Dundee  cannot  be  navigated  at  low  water  by  ves- 
sels with  a  draught  exceeding  6  feet. 

There  is  no  use  in  improving  the  upper  part  of  the  river  beyond  the 
capacity  of  the  lower  part.  But  I  should  think  that  the  commerce  in- 
volved justified  improving  this  small  reach  of  1  mile  of  river  so  that 
whatever  vessels  could  reach  Dundee  might  ascend  1  mile  higher  so  as 
to  connect  with  the  railroad  at  Fort  Covington  on  American  soil,  pro- 
vided there  is  no  rock  to  remove. 

The  managing  director  of  the  railroad  from  Fort  Covington  to  Mon- 
treal, whom  I  saw  in  the  latter  city,  feels  confident  that  the  Dominion 
Government  will  improve  the  lower  part  of  the  river  if  the  United  States 
undertakes  the  improvement  of  the  upper  part.  It  would  be  of  great 
benefit,  however,  if  the  river  was  navigable  for  vessels  that  can  now 
reach  Dundee. 

Under  these  circumstances,  I  am  of  opinion  that  this  improvment  is 
worthy  to  be  made,  so  far  as  it  can  be  without  excavating  rock,  to  the 
extent  of  making  it  navigable  for  all  vessels  that  can  ascend  to  Dundee 
or  the  boundary-line. 

A  survey  of  this  locality  would  require  a  careful  examination  for  rock^ 
which  underlies  the  entire  vicinity,  so  as  to  ascertain  to  what  depth  the 
river  is  capable  of  improvement.  1  would  estimate  the  cost  of  the  sur- 
vey, maps,  &c.,  at  not  to  exceed  $400. 

As  the  river  is  not  at  present  navigable  above  the  boundary-line,  the 
commerce  affected  by  this  improvement  can  be  best  estimated  from  what 
is  stated  above.  The  railroad  to  Montreal  has  been  completed  not  quite 
a  year,  and  the  other  roads  are  prospective  and  dependent  upon  the  river 
being  improved. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut.  Col,  of  Engineers. 

The  Chief  of  Enoineebs,  U.  S.  A. 


SUBVEY  OF  SALMON  BIVEB,  AT  AND  BELOW  FOBT  COVINGTON,  NEW 

YOBK. 

United  States  Engineeb  Office, 

Oswego,  2^,  Y.,  December  31,  1884. 

SlB:  I  have  the  honor  to  submit  the  following  report  on  the  survey 
of  the  Salmon  River,  at  and  below  Fort  Covington,  N.  Y.,  just  com- 
pletedy  under  my  direction,  by  Assistant  Engineer  L.  Y.  Schermerhorn. 
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The  report  of  the  preliminary  examiuatiou  of  this  locality,  made  by 
me  personally,  was  submitted  under  date  of  the  4th  of  last  October. 

Of  the  5  miles  of  the  Salmon  River  below  Fort  Covington,  1  mile  lies  in 
the  (Jnited  States  and  about  4  miles  in  the  Dominion  of  Canada.  The 
survey  developed  the  fact  that  the  bars  in  our  portion  of  the  river  were 
not  probably  formed  by  sunken  bateaus,  as  stated  in  my  preliminary 
report.  The  portion  of  the  river  in  our  territory,  up  to  the  railroad 
bridge  in  Fort  Covington,  is  capable  of  being  made  navigable  for  boats 
drawing  12  feet,  at  an  estimated  cost  of  $54,000.  Bnt  as  $14,000  of 
this  would  be  requii^ed  for  the  700  feet  just  below  the  railroad  bridge, 
and  this  portion  could  be  omitted  without  any  serious  injury  to  the  im- 
provement, 1  would  propose  to  carry  the  improvement  only  up  to  Sal- 
mon street,  in  Fort  Covington,  which  would  cost,  for  an  available  depth 
of  12  feet,  only  $40,000. 

If  the  river  is  made  navigable  only  for  boats  drawing  not  over  9  feet 
the  estimated  cost  in  each  of  the  above  cases  is  reduced  50  per  cent 
The  width  of  the  channel  would  be  75  feet  at  the  bottom,  increasing  to 
100  feet  width  at  the  sharp  bends. 

The  dredged  material  would  have  to  be  towed  dowu  the  Salmon  Biver 
and  dumped  into  the  Saint  Lawrence  in  Canadian  waters,  but  it  is  pre- 
sumed that  permission  for  this  would  be  readily  granted  by  the  Domin- 
ion authorities.  It  is  possible  that  it  may  be  necessary  to  have  the 
work  done  by  Canadian  dredges,  in  which  case  our  own  Government 
doubtless  would  remit  any  duties  or  charges  on  the  dredging  plant,  just 
as  is  now  done  in  case  of  Canadian  timber  imported  for  use  in  our  break- 
waters. 

As  stated  in  my  preliminary  report,  the  utility  of  this  improvement 
is  dependent  upon  the  improvement  of  the  lower  part  of  the  river  oat^ 
side  of  our  territory.  At  the  same  time  there  would  be  no  reason  to 
improve  the  lower  part  of  the  river  unless  the  upper  portion  were  im- 
proved so  as  to  make  close  connection  between  the  railroad  and  deep 
water.  Under  such  circumstances  it  would  appear  more  prudent,  after 
an  appropriation  is  made  by  our  Government,  to  hold  it  until  the  Chief 
of  Engineers  is  satisfied  that  the  Canadian  authorities  are  going  to  im- 
prove the  Salmon  River  from  the  boundary  line  to  its  mouth.  What- 
ever depth  of  channel  they  dredge  we  should  do  the  same. 

I  would  then  recommend  the  following  project  for  the  improvement 
of  the  Salmon  River  at  and  below  Fort  Covington,  N.  Y. 

The  river  should  be  dredged  from  the  boundary  line  up  to  Salmon 
street,  in  Fort  Covington,  a  distance  of  about  4,500  feet,  to  a  width  of 
about  75  feet,  except  at  sharp  bends,  where  it  should  be  increased  to  100 
feet  to  an  available  depth  of  9  feet  at  low  water,  ultimately  to  be  in- 
creased to  12  feet ;  provided  the  depth  of  the  dredging  in  no  case  ex- 
ceeds that  which  the  Chief  of  Engineers  is  satisfied  is  to  be  attained  on 
the  lower  portion  of  the  river. 

The  cost  of  this  project,  if  fully  carried  out,  is  shown  in  the  follow- 
ing— 

ESTIMATE. 

Dredging  75,000  cabic  yards  soft  clay  and  gravely  at  25  cents  per  oabio 
yard 1 $18,750 

Dredging  33,000  cubic  yards  clay  mixed  with  stones,  at  50  cents  per  cabic 
yard w 16,000 

Superintendence  and  contingencies 5,250 

Total 40,000 
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To  obtaiu  the  prelioriDary  depth  of  9  feet  will  cost  just  one-half  this 
sum,  or  $20,000. 

There  is  forwarded  herewith  the  report  and  map  of  the  survey  made 
by  Assistant  Engineer  L.  Y.  Schermerhorn. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut,  CoL  of  Engineers, 

The  Chief  of  Engineers,  U.  8.  A. 


REPORT  OF  MR.  L.   Y.  SCHERUERHORN  ASSISTANT  EXOIXEBR. 

UNrrED  States  Engineer  Office, 

OiwegOf  N,  F.,  December  30,  1884. 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  survey  of  the  Salmon 
Rtver  at  and  below  Fort  Covington,  N.  Y. 

Fort  Covington  is  situated  near  the  northwest  comer  of  Franklin  County,  New 
York,  and  about  1  mile  south  of  the  boundary  line  between  the  State  of  New  York  and 
Canada. 

The  Salmon  River  heads  in  the  Adirondack  Mountains,  about  35  miles  southeast 
from  Fort  Covington,  and  discharges  into  the  Saint  Lawrence  River.  The  distance 
by  river  from  Fort  Covington  to  tne  Saint  Lawrence  is  abont  5  miles,  of  which  dis- 
tance about  1  mile  lies  in  the  United  States  and  the  remaining  4  miles  in  Canada. 
The  survey  extended  from  the  lower  highway  bridge  at  Fort  Coving^n  to  the  bonnd- 
arv  line  between  the  United  States  ana  Canada,  or  a  distance  by  river  of  5,900  feet. 

The  Salmon  River  and  its  afSnents  drain  a  water-shed  of  abont  450  square  miles, 
and  furnish  valuable  water-power  from  dams  at  Malone,  Brushton,  and  Fort  Coving- 
ton. Below  Fort  Covington  the  river  is  in  ordinary  stages  practically  slack  water^ 
and  variations  in  its  level  are  dependent  upon  the  Saint  Lawrence  River.  In  freshets 
its  banks  are  quickly  filled,  but  the  mountainous  character  and  small  area  of  its 
water-shed  render  such  freshets  of  but  short  duration.  At  the  breaking  up  of  ice  in 
the  spring,  ice  gorges  are  formed  Just  below  Fort  Covington,  at  the  oonBuence  of  the 
Little  Salmon.  The  banks  of  the  river  are  exceedingly  stable,  and  not  a  single  in- 
stance of  a  caving  or  denuded  bank  occurs.  The  river  bed  consists  of  blue  clay,  both 
fi«e  from  and  mixed  with  stone,  as  shown  on  the  profile  in  the  accompanying  map. 
Borings  were  made  at  frequent  intervals,  and  in  tne  parts  of  the  river  bed  marked 
*'  blue  clay  "  the  bottom  was  quite  soil,  and  the  iron  rods  could  be  forced  to  the  in- 
dicated depth  with  f^at  ease.  In  the  parts  marked  **  clay  and  stone,''  the  iron  bars 
required  heavy  driving,  but  the  resistance  encountered  was  more  due  to  stone  than  to 
the  hardness  of  the  clay  with  which  the  stones  were  associated.  The  freedom  of  the 
river  bed  from  sand  results  from  the  stable  character  of  its  banks  and  bed^  aided  by 
the  many  mill-dams  above  Fort  Covington,  which,  acting  as  settling  basins,  arrest 
material  which  otherwise  would  be  earned  to  the  lower  reaches  of  the  river. 

In  the  war  of  1812  Fort  Covington  was  the  base  of  supplies  for  General  Wilkin- 
son's army  of  about  7,000  men,  operating  on  this  part  of  the  frontier.  Upon  the  evac- 
uation of  this  point,  in  February,  1814,  it  is  stated  that  328  bateaux,  used  for  trans- 
portation, were  burned  at  Fort  Covington.  It  is  locall  v  reported  that  the  remains  of 
these  boats  are  scattered  on  the  river  bottom  at  and  below  Fort  Covington,  and  that 
the  existing  obstructions  in  the  river  are  sand-bars  and  ddbrie  gathered  about  the 
hulks  of  the  bateaux.  No  remains  of  these  bateaux  could  be  found  during  the  sur- 
vey, and  the  frequent  borings  failed  to  develop  their  existence  below  the  river  bed. 
These  facts,  taken  in  connection  with  the  general  absence  of  sand  in  the  river  bed, 
suggests  an  error  in  the  local  theory  of  the  formation  of  the  obstruction  found  in  the 
river.  There  may  be  more  manifest  evidences  of  the  wrecks  of  the  bateaux  and 
the  formation  of  sand-bars  in  the  Canadian  part  of  the  river,  and  it  is  possible  that 
an  exhaustive  examination  of  the  river  between  Fort  Covington  and  tne  boundaiy 
line  might  develop  some  evidences  of  these  bateaux,  but  enough  is  known  to  permit 
the  statement  that  between  Fort  Covington  and  the  boundary  Tine  the  remains  of  the 
bateaux  do  not  form  an  important  part  of  the  obstructions. 

The  recently  completed  United  States  and  Canadian  Railroad,  which  extends  from 
Fort  Covington  northeasterly  to  the  boundary  line,  connects  Fort  Covington  with  the 
railroad  systems  of  Canada  and  the  United  States  by  branches  of  the  Canada  Grand 
Trunk  Railroad,  one  connection  reaching  Montreal  and  another  Rouse's  Point,  N.  Y. 
An  extension  of  the  railroad  from  Fort  Covington  westward  to  Norwood  is  in  process 
of  construction ;  this  extension  will  connect  the  previously  described  railroad  lines 
with  the  western  connections  of  the  Rome,  Watertown  and  Ogdensburg  Railroad. 
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With  the  iniprovenieut  of  the  Salmon  River  it  is  proposed  to  make  Fort  Covington 
a  point  of  distribution  by  rail  of  coal  received  bv  water  transit,  and  also  for  the 
water  shipment  of  iron  ore  from  the  mines  of  Northern  New  York.  These  demands, 
together  with  tbe  agricultural  .products  of  a  productive  belt  of  country  tributary  to 
such  water  and  rail  facilities,  will,  it  is  thought,  make  Fort  Covington  an  important 
receiving  and  distributing  point,  and  justify  the  expenditure  by  the  National  Gov- 
ernment of  the  amount  required  to  make  the  Salmon  River  navigable  between  For( 
Covington  and  the  boundary  line.  The  improvement  of  the  Salmon  River  between 
Fort  Covington  and  the  New  York  State  line  ie  only  a  part  of  the  work  necessary  to  per- 
mit the  utilization  of  the  foregoing  described  plan  of  water  communication  since  that 
part  of  the  river  within  the  Dominion  of  Canada  (aJl>out  4  miles)  would  require  simi- 
lar improvement  to  perfect  the  scheme  anticipated  by  the  promoters  of  this  work. 
Some  years  ago  the  Canadian  Government  deepened,  by  dredging,  the  channel  over 
some  of  the  worst  bars  below  the  boundary  line,  and  a  small  amount  of  commerce 
passes  over  that  part  of  the  river. 

It  is  stated  by  parties  interested  in  the  general  improvement  of  the  Sabnon  River 
that  the  Canadian  Government  is  ready  to  undertake  the  improvement  of  the  river 
within  their  borders  if  that  part  of  the  river  between  Eort  Covington  anil  the  bound- 
ary line  is  to  be  improved  by  the  United  States. 

The  general  plan  of  improvement  herein  suggested  is  the  formation  of  a  dredged 
channel,  75  feet  wide  at  bottom,  with  an  available  depth  of  9  feet  at  low  water,  ex- 
tending from  the  boundary  line  to  the  vicinity  of  the  railroad  bridge  crossing  at  Fort 
Covington.  After  the  completion  of  the  aboVe  improvement,  if  the  future  develop- 
ment of  the  commerce  of  the  river  should  indicate  the  necessity  for  a  greater  depth, 
the  channel  could  be  deepened  to  an  available  draught  of  12  feet  at  low  water. 

It  is  probable  that  the  full  benefit  of  the  improvement  would  obtain  if  instead  of 
the  dredged  channel  being  carried  to  the  railroad  bridge,  it  were  stopped  at  a  point 
abreast  of  Salmon  street.  Either  plan  would  allow  of  sufficient  river  front  for  rail- 
road and  dock  facilities. 

In  the  following  estimates  the  respective  cost  of  the  several  plans  herein  stated  are 
given.  At  two  points  the  curvature  of  the  river  is  so  great  that  the  channel  width 
should  be  increased  to  100  feet  for  a  short  distance,  as  shown  on  the  accompanying 
map. 

ESTIMATE. 

For  a  dredged  channel  about  5,000  feet  in  length,  extending  from  the  boundary  line 
to  the  railroad  bridge,  75  feet  in  width  except  at  bends,  and  9  feet  available  depth  at 
low  water,  tbe  estimated  quantities  and  cost  would  be  as  follows : 

55,000  cubic  yards  mud,  soft  clay,  and  gravel,  at  25  cents $13, 750 

18,000  cubic  yards  clay,  mixed  with  stones,  at  50  cents 9, 000 

Contingencies 4, 250 

Aggregate 27,000 

For  the  same  length  and  width  of  channel,  dredged  to  an  available  depth  of  12 
feet  at  low  water,  the  estimated  quantities  and  cost  would  be  as  follows  : 

93,000  cubic  yards  mud,  soft  clay,  and  gravel,  at  25  cents $23, 250 

47,000  cubic  yards  clay,  mixed  with  stones,  at  50  cents 23, 500 

Contingencies 7, 250 

Aggregate 54,  COO 

For  a  dredged  channel  about  4,300  feet  in  length,  extending  from  the  boundary  line 
to  a  point  abreast  of  Salmon  street  in  Fort  Covington,  75  feet  in  width  except  at  bends, 
9  feet  available  depth  at  low  water,  the  estimate  would  be  as  follows : 

40,000  cubic  yards  mud,  soft  clay,  and  gravel,  at  25  cents $10,000 

13,000  cubic  yards  clay,  mixed  with  stones,  at  50  cents 6,500 

Contingencies 3,500 

Aggregate 20,000 

For  the  same  length  and  width  of  channel  dredged  to  an  available  depth  of  12  feet 
at  low  water,  the  estimate  would  be  as  follows: 

75,000  cubic  yards  mud,  soft  clay,  and  gravel,  at  25  cents $18, 750 

32,000  cubic  yards  clay,  mixed  with  stones,  at  50  cents 16, 000 

Contingencies 5, 250 

Aggregate : 40,000 
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In  the  foregoing  estimates  the  depth  of  dredging  has  been  assumed  as  1  foot  greater 
than  the  depth  of  the  channel  to  be  made  available,  and  25  per  cent,  has  been  added  to 
place  measurement  to  reduce  the  quantities  to  scow  meaHurement.  In  the  calcula- 
tion of  quantities  the  side  slopes  were  assumed  at  2  horizontal  to  1  vertical.  All 
depths  on  the  accompanying  map  are  reduced  to  the  stage  of  water  in  Salmon  River 
corresponding  to  the  stage  of  the  Saint  Lawrence  with  the  gauge  at  Ogdeusburg  read- 
ing zero.  This  reduction  to  low  water  agreed  closely  witn  information  obtained  at 
Fort  Covington  as  to  the  low- water  stage  of  the  river.  The  low- water  stage  of  the 
Salmon  River,  herein  referred  to,  is  a  plane  4.7  feet  below  the  top  of  timber  on  D.  E. 
Denneen's  dock,  near  its  northeastern  corner. 

The  material  removed  from  the  river-bed  in  the  formation  of  the  channels  should 
be  placed  in  dump  scows  and  towed  to  deep  water  in  the  Saint  Lawrence.     To  cast 
the  material  over  on  each  side  of  the  channel  would  quickly  result  in  the  soft  material 
sliding  back  into  the  channel  and  obliterating  the  improvement  made, 
very  respectfully,  your  obedient  servant, 

L.   Y.   SCUKRMRRHORN, 

Assistant  Engineer, 
Lieut.  Col.  Henry  M.  Robert, 

Corps  of  Engineers,  U.  S.  A, 
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PRELIMINARY  EXAMINATION  OF  MOUTH  OF  SALMON  RIVER,  ON  LAKE 
ONTARIO,  NEW  YORK,  WITH  A  VIEW  TO  MAKING  A  HARBOR  OF  REF- 
UGE, ETC. 

United  States  Engineer  Office, 

Philadelphia^  Pa.,  February  7,  1885. 

Sir:  Iq  compliance  with  your  instructions,  dated  ^uly  31,  1884, 1' 
have  the  honor  to  sabmit  the  following  report  of  the  result  of  an  ex- 
amination madet  hy  me  on  the  15th  of  September,  1884,  of  the  <'  mouth 
of  Salmon  Biver,and  the  inner  natural  harbor  thereat,  on  Lake  Ontario, 
New  York,  with  a  view  of  making  a  harbor  of  refuge  for  vessels  in  dis- 
tress and  for  purposes  of  commerce  and  navigation,  New  York." 

Salmon  River  enters  Lake  Ontario  about  20  miles  east  of  Oswego, 
and  Port  Ontario  is  about  1  mile  up  the  river. 

Lieut.  R.  C.  Smead,  U.  S.  Army,  September  20, 1836,  made  a  report 
upon  this  subject,  which  is  quite  liberally  quoted  from  by  Colonel  Blunt 
(pp.  290  and  292,  Report  of  the  Chief  of  Engineers,  1868).  November  30, 
1867,  Col.  C.  B.  Blunt  reports  fully  upon  the  whole  subject  (pp.  289-293, 
Report  Chief  of  Engineers,  1868).  January  7, 1871,  Lieut.  B.  D.  Greene 
submitted  a  report  and  a  map  of  his  survey  of  the  mouth  of  Salmon 
River  (pp.  252  and  253,  Report  of  the  Chief  of  Engineers,  1871);  and 
Maj.  John  M.  Wilson,  in  his  annual  report  for  1871,  expresses  his  views 
of  the  case  (p.  251,  Report  of  the  Chief  of  Engineers,  1871). 

These  reports  exhaust  the  subject,  and  show  that  this  locality  has 
been  already  surveyed  by  the  Government  with  a  view  to  improvement. 
The  last  survey  was  made  in  1870,  by  Lieut.  B.  D.  Greene,  Corps  of 
Engineers,  from  whose  report  I  extract  the  following : 

The  village  of  Port  Ontario,  from  which  ihe  port  of  entry  derives  its  name,  is  situ- 
ated upon  the  west  hank  of  Salmon  Hiver,  ahout  1  mile  from  its  mouth.  It  consists 
of  one  storehouHe,  one  store,  one  tavern,  and  six  houses.  Its  only  husiness  is  the 
receipt  of  a  small  quantity  of  himher  (ties  and  posts). 

The  river  helow  Port  Ontario,  excepting?  immediately  at  its  mouth,  is  of  sufficient 
depth,  with  a  small  amount  of  dredging,  to  admit  vessels  of  any  class. 

The  village  named  Selkirk,  at  the  mouth  of  the  river,  and  upon  its  east  hank,  con- 
sists of  a  tavern  and  three  houses,  including  the  old  light-house.  This  village  haa 
no  husiness  whatever,  in  fact,  beyond  the  result  of  the  natural  process  of  decay.  I 
think  no  change  can  be  reported  in  either  village  since  Colonel  Blunfs  report  of  1867^ 
or  even  Lieutenant  Smead^s,  of  1836. 
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P  Salmon  River  is  of  considerable  niaguitade  for  many  miles  above  its  mouth,  and 
flows  through  a  heavily-timbered  section  of  country.  Most  of  its  timber,  bowevery  is 
shipped  by  the  railroad,  which  crosses  it  near  Pulaski,  5  miles  from  its  mouth. 

•  •«•••• 

It  scarcely  seems  reasonable  that  there  is  any  urgent  necessity  for  a  harbor  of  refuge 
here,  although  two  vessels  were  lost  here  last  fall.  A  light  kept  here  to  warn  vessels 
away  would  certainly  be  of  advantage. 

Mexico  Bay,  as  the  angle  at  the  eastern  end  of  Lake  Ontario  is  called,  is  a  danger- 
ous place  for  vessels  in  a  storm.  A  light  which  would  lead  them  to  avoid  it  would 
save  many ;  while,  on  the  other  hand,  a  harbor  would  save  many  of  those  which 
might  unavoidably  be  driven  into  the  bay. 

Lieut.  Col.  John  M.  Wilson,  in  his  annual  report  of  1871,  in  referring 
to  this  improvement,  says  : 

There  seems  to  be  no  urgent  necessity  for  a  harbor  of  refnge  at  this  place,  Osv^ego 
and  Sackett's  Harbor  being  within  reasonable  distance. 

The  statements  made  in  these  reports  would  hold  good  to-day,  except 
ing  that  there  is  not  so  much  need  of  a  harbor  of  refuge  to-day" as  when 
these  surveys  and  reports  were  made ;  and,  on  account  of  the  increased 
draught  of  the  vessels,  a  harbor  of  refuge  to- day  would  cost  probably 
double  what  it  would  have  cost  in  1871,  when  the  latest  of  these  reports 
was  made.  Tiien  Port  Ontario,  on  the  Salmon  Eiver,  a  mile  from  its 
mouth,  was  of  enough  importance  to  be  a  port  of  entry,  which  it  ceased 
to  be  some  eight  years  ago.  The  railroads  have  entirely  destroyed  the 
prospects  of  the  mouth  of  Salmon  Biver  as  a  shipping  port.  At  pres- 
ent there  is  practically  no  commerce,  a  few  fishing  boats  appearing  to 
be  the  only  vessels  frequenting  the  narbor.  Larger  vessels  conld  not 
enter  the  river  at  preseut;  and  I  could  not  see  or  hear  of  any  evidence 
that  the  improvement  of  the  mouth  of  the  river  would  make  a  port  of 
any  commercial  importance. 

Oswego  Harbor,  within  20  miles,  on  the  one  hand,  and  Sackett's 
Harbor,  within  25  miles,  on  the  other,  seem  to  render  unnecessary  a 
harbor  of  refnge  at  this  point,  though  of  course  every  additional  harbor 
is  a  convenience. 

The  cost  of  making  the  harbor  serviceable  has  an  important  bearing 
on  the  question  as  to  whether  it  is  worthy  of  improvement.  If  a  serv- 
iceable harbor  of  refuge  could  be  made  at  this  locality  for  $20,000, 1 
think  the  improvement  should  be  made,  but  if  it  were  to  cost  $200,000 
I  would  think  the  improvement  unworthy  of  being  made. 

The  Welland  Canal  is  being  deepened  so  as  to  pass  vessels  drawing 
14  feet,  and  a  harbor  of  refuge  on  Lake  Ontario  would  now  have  to  be 
planned  on  that  basis  instead  of  for  10  feet  draught,  a«  in  the  previous 
estimates  for  this  harbor.  This  would  require  4  feet  greater  depth  of 
dredging,  and  would  require  the  piers  to  extend  out  into  water  4  feet 
deeper.  A  rough  estimate,  made  on  the  spot,  with  the  help  of  the  map 
of  the  survey  of  1870,  convinced  me  that  a  harbor  of  refnge  adapted  to 
the  requirements  of  modern  vessels,  as  they  will  be  when  the  enlarge- 
ment of  the  Welland  Canal  is  completed^  could  not  be  constructed  at 
the  mouth  of  the  Salmon  Eiver  for  anything  less  than  $300,000,  and  it 
might  cost  much  more.  I  cannot  learn  of  anything  to  justify  such  an 
expenditure. 

For  the  reasons  given,  it  is  my  opinion  that  the  <<  mouth  of  Salmon 
Biver,  and  the  inner  natural  harbor  thereat,  on  Lake  Ontario'' is  not 
worthy  of  improvement. 

Very  respectfuily,  your  obedient  servant, 

HeNBY  M.  BOBEBTy 

Lieut  Col.  of  Sngineen. 
The  Chief  of  Engineers,  U  S.  A. 
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IMPROVEMENT  OF  OGDENSBURG  HARBOR  ON  THE  RIVER  SAINT  LAW- 
RENCE;  OF  HARBORS  ON  LAKE  CHAMPLAIN,  AND  OF  GRASS  AND 
TICONDEROGA  RIVERS,  NEW  YORK,  AND  OF  OTTER  CREEK,  VERMONT. 


BEPOBT  OF  MAJOR  MILTON  B.  ADAMS,  CORPS  OF  EXQINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  1885,  WITH 
OTHER  DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Ogdensbarg  Harbor,  New  York. 

2.  Grass  River  at  Massena,  New  York. 

3.  Breakwater  at  Rouse's  Point,  Lake 

Cham  plain,  New  York. 

4.  Swanton  Harbor,  Vermont. 


5.  Plattsbnrg  Harbor,  New  York, 

6.  Burlinffton  Harbor,  Vermont. 

7.  Otter  Creek,  Vermont. 

8.  Ticonderoga  River,  New  York. 


EXAMINATIONS  AND  SURVEYS. 


9.  Whitehall  Harbor,  New  York. 
10.  Lake  Champlain  at  Four  Channels. 


11 .  Mouth  of  the  Saranac  River  at  Platts- 

bnrg, New  York. 

12.  Maquam  Bay,  Swanton,  Vermont. 


United  States  Engineer  Office, 

Burlington^  Yt.^  July  25,  1885. 

General:  I  have  the  honor  to  transmit  herewith  annaal  reports  of 
river  and  harbor  works  in  my  charge  for  part  of  the  fiscal  year  ending 
June  30, 1885. 

Very  respectfully,  your  obedient  servant, 

M.^  B.  Adams, 
Major  of  Engineers. 
The  Chief  of  Engineers,  U.  9.  A. 


O  O  I. 

IMPROVEMENT  OF  OGDENSBURG  HARBOR,  NEW  YORK. 

A  project  was  formed  for  this  improvement  by  a  Board  of  Engineer 
Officers  in  1868,  which  provided  for  dredging  the  channel  of  the  Oswe- 
gatchie  River  below  the  bridge,  deepening  the  channels  along  the  city 
front  on  the  Saint  Lawrence  Biver  and  across  the  bar  northeast  of  the 
light-house,  and  the  construction  of  pile  piers  to  prevent  the  water  of 
the  Oswegatchie  spreading  over  the  bar,  or  shoal,  between  these  chan- 
nels. 
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The  pile-work  was  only  recommended  in  the  event  of  the  water  of  the 
Oswegatchie  not  following  the  lines  of  the  deepened  channels  after  the 
dredging  had  been  completed. 

Operations  were  carried  on  successfully,  and  the  dredging,  as  pro- 
vided for  in  the  project,  was  completed  in  1876.  The  piling  was  found 
unnecessary;  consequently  operations  had  been  confined  to  dredging  in 
the  channels,  which  were  left  in  good  condition. 

There  was  a  suspension  of  operations  for  a  few  years  after  the  com- 
pletion of  the  project  of  1868.  A  resurvey  of  the  harbor  was  ordered 
in  1879,  which  being  made  in  1880,  showed  that  there  had  been  con- 
siderable shoaling  of  the  channels  during  these  four  years  of  inactivity, 
and,  furthermore,  that  the  obstructions  found  in  the  channels  were 
mainly  due  to  sawdust  and  other  waste  products  of  sawmills,  which 
had  been  thrown  into  the  Oswegatchie  River  in  violation  of  local  regu- 
lations forbidding  it.  The  same  nuisance  existed  during  a  part  of  the 
time  when  the  channels  were  being  improved,  and  gave  rise  to  a  cor- 
respondence between  the  officer  in  charge  of  the  work  and  the  city 
officials  as  early  as  1871,  at  which  time  an  attempt  was  being  made  by 
the  mill-owners  to  cause  a  repeal  of  an  ordinance  prohibiting  them 
from  depositing  their  mill  refuse  in  the  river.  Instead  of  the  repeal 
being  effected,  the  correspondence  caused  the  city  officials  to  bring 
suit  against  the  offenders,  and  in  a  general  term  of  the  Supreme  Court 
of  the  State  of  New  York  judgment  was  obtained  against  them  to  the 
amount  of  $500.  Small  as  this  judgment  was  in  comparison  with  the 
damage  to  the  channels,  I  am  informed  it  was  never  enforced;  con- 
sequently the  injury  continues  in  defiance  of  law. 

The  amount  of  the  damage  or  shoaling,  as  shown  by  the  survey  of 
1880,  was  40,000  cubic  yards,  which  it  was  estimated  would  cost  $12,- 
000  to  remove,  so  as  to  place  the  channel  in  good  condition  again. 

The  estimated  cost  of  the  original  project  was  $175,000,  and  there 
had  been  expended  up  to  1880,  exclusive  of  $3,000  for  a  survey  in  1852, 
$107,000,  leaving  $68,000  still  due  the  general  improvement,  owing  to 
the  piling  estimated  for  in  the  project  not  being  required. 

In  1882  it  was  recommended  that  the  harbor  be  prepared  for  the  ad- 
mission of  the  largest  vessels  which  will  be  able  to  pass  the  Wei  land 
Canal  when  completed,  at  an  estimated  cost  of  $76,000,  as  follows: 

Outer  bar,  1,500  feet  by  400  feet  by  3.1  feet,  about  80,000  yards,  at  30  cents 

per  yard ' ^^4,000 

Inside  and  below  bridge  : 
Near  Rome,  Watertown*  and  Ogdensburg  Railroad  Wharves,  1,150  feet  by 

300  feet  by  3  feet,  40,000  vardn,  at  40  cents  per  yard 16, 000 

Oswegatchie  mouth,  1,000 'feet  by  300   feet  by  1.8  feet,  20,000  yards,  at  20 

cents  per  yard 4, 000 

Channel  along  city  front,  7,200  feet  by  150  feet  by  4  feet,  160,000  yards,  at 

20  cents  per  yard 1 32,000 

Total 76.000 

This  estimate  was  intended  to  provide  for  a  depth  of  15  feet  in  the 
channels  and  16  feet  over  the  outer  bar. 

By  an  act  approved  August  2,  1882,  $10,000  were  appropriated  for 
this  work,  and  operations  were  resumed  that  year,  being  directed  to- 
wards the  completion  of  the  above  modified  project. 

The  first  contract  indicated,  however,  that  the  prices  to  be  paid  for 
the  dredging  should  be  increased  above  those  given  in  the  estimate, 
since  the  lowest  i)rice  hid  for  the  work  as  comprehended  in  that  con- 
tract, and  being  along  the  city-front  channel,  was  22  cent«  per  cubic 
yard. 
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Furthermore,  a  survey  made  iu  August,  1884,  with  borings,  showed 
that  hard  clay  and  bowlders  are  to  be  encountered  at  depths  of  14 
to  24  feet  in  the  Oswegatchie  Channel,  and  at  12  to  17  feet  depths  in 
the  city-front  clianuel ;  consequently  the  contract  made  for  this  work, 
dated  August  26,  1S84,  provides  that  nardpan,  indurated  or  bowlder 
clay,  or  bowlders  larger  than  10  cubic  feet,  shall  be  paid  for  at  the  rate 
of  49|  <;ents  per  cubic  yard,  and  ordinary  material  at  the  rate  of  19J 
cent*  per  cubic  yard. 

It  would  seem,  therefore,  that  the  estimate  under  the  modified  project 
should  be  increased  in  the  last  item — that  for  the  channel  along  the 
citv  front — to  40  cents  per  vard,  and  the  entire  estimate  to  $108,000, 
instead  of  $76,000. 

I  can  see  uo  good  reason  why  this  item  for  the  city-front  channel 
should  not  be  omitted  from  the  estimate,  since  private  and  incorporate 
enterprise  should,  it  seems  to  me,  extend  the  channels  along  the  citj' 
front,  as  the  necessities  of  tlieir  business  may  require,  after  the  Govern- 
ment secures  two  good  channels,  upi)er  and  lower,  from  deep  water  in 
the  Saint  Lawrence  to  the  docks  or  wharves  nearest  to  these  respective 
entrances. 

Under  this  view  of  the  case  the  entire  estimated  cost  would  be  reduced 
to  $44,000,  and  10  per  centum  for  contingencies,  or  $48,400. 

Operations  thus  far  completed  under  the  modified  project  were  carried 
on  under  contracts  dated  December  13, 1883,  and  August  26, 1884.  Un- 
der the  first,  the  lower  channel  was  completed  so  as  to  afford  15  feet 
of  water  from  the  Saint  Lawrence  River  to  the  vicinity  of  the  Central 
Vermont  Railroad  Wharves,  being  nearest  that  entrance,  and  under  the 
second  contract  a  good  channel  affording  depths  of  15  to  16  feet  has 
been  se<nired  from  the  Saint  Lawrence  River  to  the  vicinity  of  the  Rome, 
Watertown  and  Ogdensburg  Railroad  Wharves  and  the  ferry  landing, 
they  oeing  the  nearest  to  the  upper  entrance. 

There  were  35,345  cubic  yards  removed  under  the  first  contract,  at 
a  cost,  including  contingencies,  of  $9,510.72;  and  under  the  second, 
48,194  cubic  yards  were  removed,  at  a  cost  of  $11,113.81,  inclusive  of 
oontingencies. 

Under  the  existing  project,  which  contemplates  the  removal  of  about 
300,000  cubic  yards,  there  remain  some  215,461  cubic  yards  yet  to  be  re- 
moved, mostly  in  the  city  front  channel. 

There  are  $35,000  asked  for  this  harbor,  which  could  be  advantage- 
ously expended  during  the  fiscal  year  ending  June  30,  1887,  in  dredging 
operations,  in  case  the  plan  of  improving  the  city-front  channel  is  folio  wed. 
Should  the  improvement  of  this  channel  be  omitted  from  the  scheme 
of  improving  the  harbor,  then  $23,400  would  be  sutficient  for  the  com- 
pletion of  the  work. 

Money  statement, 

July  1,  18H4,  amount  available $489  28 

Amount  appropriated  by  act  approved  July  5,  1884 15, 000  00 

15, 489  28 
Jnly  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $9,432  94 

July  1,  1885,  outstanding  liabilities 1, 6H0  87 

11,113  81 
July  1,  1885,  amount  available 4,375  47 

i Amount  (estimated)  required  for  conqdetion  of  existing  project 83,000  00 
Amount  that  can  be  protitably  ex))euded  iu  fiscal  yearending  June  30, 1887    «^,  (^0  00 
Submitted  in  compliance  with  requirements  of  sectiou  2  of  river  and 
harbor  acts  of  li^ttfi  and  1HJ7. 
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COMMERCIAL  STATISTICS. 


Name  of  harbor,  Ogdensborg,  N.  T. 
Collection  district,  Oswegatchie,  N.  Y. 
Nearest  light-house,  Ogdensburg,  N.  Y. 

Arrivals  and  departures  of  vessels  during  the  year  ending  Deeemher  31,  1884. 


Description. 

ArriTals. 

Departnree. 

Nnmber. 

Tonnage. 

Nnmber. '   Tosnage. 

• 

8t6Mners 

718 
566 

154,771 
91,446 

664  i          156.421 

CMling  Tesaela  

531              82,167 

Total 

1,271 

240,216 

1,185 

»^6» 

Revenue  from  customs $221,593  97 

Value  of  imports 2,114,241  00 

Value  of  exports 3,977,946  00 

NATURE  AND  AMOUNTS  OF  IMPORTS  DURING  THE  YEAR  ENDING  DECEMBER  31,  1884. 


Lumber  and  timber,  feet,  B.  M 
General  merchandise,  tons 


43. 359, 661 
10.928 


NATURE  AND  AMOUNTS  OF  EXPORTS  DURING  THE  YEAR  ENDING  DECEMBER  31,  1884. 

General  merchandise,  weight  not  given,  value $3, 977, 946 

The  above  information  was  obtained  through  thekindnessof  the  collector  of  customs* 


O  O  2. 

IMPROVEMENT  OF  GRASS  RIVER  AT  MASSENA,  NEW  YORK. 

There  have  been  no  operations  under  the  above  head  daring  the  fiscal 
year. 

The  project  for  this  improvement  appears  in  the  Report  of  Chief  of 
Engineers,  1881,  pages  2457  and  2460;  it  contemplates  the  formation 
of  a  channel  from  the  Saint  Lawrence  Biver  to  Masseua  Village,  a  dis- 
tance of  about  7i  miles  by  water,  with  a  least  width  of  40  feet  and  a 
least  depth  of  4  feet,  at  an  estimated  cost  of  $12,000^ 

The  items  of  the  estimate  are  as  follows: 

Excavation  at  Rapids,  2,000  cubic  yards,  at  $4  per  yard |8,000 

Excavation  at  HtiskelPs  Wharf,  1,500  cubic  vards,  at  |1  per  yard 1, 500 

Excavation  at  other  points,  3,000  cubic  yards,  at  50  cents  per  yard 1, 500 

Contingencies,  &.c 1,000 

Total : 12,000 

Under  an  appropriation  of  $3,000  for  this  work,  proposals  were  in- 
vited in  April,  1883,  for  the  removal  of  2,000  cubic  yards  of  the  ob8truc^ 
ing  material  at  Rapids,  the  first  item  as  above,  and  in  response  only 
one  bid  was  received,  at  the  rate  of  $6  per  cubic  j^ard.  It  was  evident^ 
therefore,  that  it  would  cost  $12,000  to  make  the  improvement  at  that 
point,  and  that  the  funds  available  were  only  sufficient  to  remove  one- 
fourth  of  that  single  obstruction.  As  no  benefit  could  arise  from  the 
work  unless  completed,  and  as  the  work  could  be  carried  on  more 
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economically  when  the  improvement  of  at  least  one  place  could  be  com- 
pleted In  one  season's  operations,  an  additional  appropriation  of  $9,000 
was  asked  for  and  no  further  action  has  been  taken  since. 

The  balance  of  the  appropriation,  after  paying  the  cost  of  the  adver- 
tising, &c.,  amounts  to  $2,948.60,  which  is  now  to  the  credit  of  the  im- 
provement. 

In  case  additional  funds  become  available  for  this  work,  it  is  ex- 
pected to  apply  them  in  accordance  with  the  original  project,  and  the 
operations  carried  on  would  be  dredging. 

Money  statement 

Jnly  1,1884. amount  available |2,948  60 

July  1,1885,  amount  available 2,948  60 

'  Amount  (estimated)  required  for  completion  of  exiatinff  project 16, 000  00 

Amoun  t  that  can  be  profitably  expended  in  fiscal  year  endins  J une  30, 1887  16, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
V     harbor  acts  of  1866  and  1867. 


< 


COMMERCIAL  STATISTICS. 

Name  of  river,  Grass  River  (at  Massena),  New  York. 

Collection  district,  Oswesatchie,  New  York. 

Arrivals  and  departures  during  the  year  endins  December  31, 1884 :  Four  steamers, 
tonnage  S^.  Sevenue  from  customs,  $877.07.  value  of  imports,  $4,519 ;  character 
of  imports,  lumber ;  amount,  5,010  feet,  board  measure.  Character  and  value  of  ex- 
ports, thirteen  horses,  $1,695. 


OO3. 

BREAKWATER  AT  ROUSE^S  POINT,  LAKE  CHAMPLAIN,  NEW  YORK. 

No  operations  were  carried  on  under  the  above  head  during  the  fis- 
cal year.  The  location  and  plan  of  construction  for  this  improvement^ 
as  recommended  by  the  Board  of  Engineers,  has  been  approved. 

Estimates  of  cost,  drawing,  and  specifications,  covering  the  construc- 
tion of  800  linear  feet  (the  shore  section),  were  prepared  and  submitted 
for  approval  just  at  the  close  of  the  fiscal  ^'^ear. 

As  funds  become  available  for  this  work,  it  is  expected  that  they  will 
be  applied  under  the  approved  project,  which  contemplates  the  con- 
struction of  a  straight  breakwater,  of  rubble  and  large  stone,  extend- 
ing from  Stony  Point  in  the  general  direction  of  the  southern  point  of 
the  6foot  curve  south  of  Windmill  Point,  until  the  18-foot  curve  i» 
reached,  a  total  distance  of  about  2,000  feet.  The  estimated  cost  of  the 
breakwater  is  placed  at  $110,000.  The  amount  appropriated  for  this 
work,  $35,000,  has  been  drawn  upon  slightly  to  meet  certain  incidental 
expenses  connected  with  the  preparation  of  the  project,  office  expenses, 
&c.  My  predecessor  expended  $792.22,  and  I  have  expended  $229.61 
during  the  fiscal  year. 

The  commercial  statistics  during  the  year  ending  December  31,  1884^ 
could  not  be  furnished  by  the  collector  of  customs,  on  account  of  sick- 
ness in  his  clerical  force.  Quoting  from  the  statement  presented  in  con- 
nection with  the  preliminary  examination  and  report  (see  Report  of 
Chief  of  Engineers,  1884,  page  2172)  it  is  as  follows : 

The  local  trade  of  the  harbor  at  Rouse's  Point  is  not  very  ^reat;  the  receipts  and 
shipments  last  year  auioniiting  to  about  *i9,00()  tons,  involving  the  employment  of 
abont  225  lake  vensels :  but  the  harbor  itself  is  a  very  important  one,  as  all  the  water 
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traffic  between  Lake  Cbamplain  and  Canada  passes  through  it,  es'ery  vessel  entering 
or  leaving  the  lake  being  required  to  report  to  tlie  cnstoni-honse  at  this  point.  The 
commerce  is  very  great,  the  value  of  the  imports  and  exports  last  year  being 
f  4,490)305,  while  the  import  duties  amounted  to  $719,398.  The  number  of  vesseU 
used  in  carrying  these  imports  and  exports  was  3,720.  Including  also  those  engaged 
in  the  local  trade  of  the  port,  the  whole  number  of  vessels  that  made  use  of  this  har- 
bor last  year  ^a«  3,945. 

Money  statement 

Amount  appropriated  by  act  approved  July  5, 1884 ^5, 000  00 

July  1,  1885,  amount  expended  during  fiscal  year 1,021  83 

July  1,  18a%  amount  available 33,978  17 


3= 


(Amount  (estimated)  required  for  completion  of  existing  project 110, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  J  une  30, 1887     76, 021  83 
Submitted  in  compliance  with  requirements  of  section  2  of.  river  and 
harbor  acts  of  1866  and  1867. 


survey  for  breakwater. 

United  States  Engineer  Office, 

OswegOj  N,  Y.,  January  7, 1885. 

.  Sir  :  I  have  the  honor  to  submit  the  following  report  of  the  survey 
made  last  October  for  the  purpose  of  determining  upon  the  best  loca- 
tion and  plan  for  the  breakwater  at  Rouse's  Point  on  Lake  Ghamplain, 
Kew  York,  together  with  a  plan  and  estimate  for  the  breakwater. 

During  the  summer,  while  on  Lake  Ghamplain,  I  took  advantage  of 
the  opportunity  to  talk  with  some  of  the  best  pilots  and  masters  of 
vessels  on  the  lake,  in  reference  to  the  location  of  the  breakwater  that 
would  be  most  convenient  for  protecting  and  handling  tows.  Practi- 
cally all  the  commerce  of  Lake  Cbamplain  is  carried  on  with  tows  of 
canal-boats  averaging  about  13,  while  occasionally  reaching  40. 

As  a  result  of  this  1  came  to  the  conclusion  that  a  shorter  breakwater 
in  mid-channel,  so  that  tows  could  pass  either  side,  would  be  more  use- 
ful than  a  longer  breakwater  projecting  from  the  shore.  The  natural 
location  of  such  a  breakwater  would  be  on  a  line  parallel  to  that  con- 
necting Stony  Point  and  Windmill  Point,  and  far  enough  (say,  1,000  feet) 
north  of  this  later  line  to  prevent  the  reflected  waves  from  Stony  Point 
getting  behind  the  breakwater.  Accordingly  I  directed  careful  sound- 
ings and  borings  to  be  made  over  the  entire  area  that  had  a  depth  of 
10  feet  of  water  from  the  line  joining  Stony  and  Windmill  points,  1,500 
feet  northward,  extending  the  borings,  however,  to  the  shore  at  Stony 
Point. 

The  borings  developed  the  fact  that  the  bottom  of  the  lake  in  this 
locality  is  generally  soft  mud,  or  soft  clay,  resting  on  a  very  hard  bot- 
tom, appearing  to  Assistant  Engineer  Judson,  who  conducted  the  sur- 
vey, to  be  either  hardpan  or  soft  rock.  On  the  line  1,000  feet  north  of 
the  line  connecting  Stony  Point  and  Windmill  Point  the  soft  mud 
reaches  a  maximum  depth  of  14  feet,  and  averages  over  the  proper  po- 
sition of  the  breakwater  about  9  feet,  making  the  average  depth  of  the 
hard  bottom  at  extreme  low  water  26  feet.  On  a  line  750  feet  south  of 
this,  though  the  water  averages  only  2  feet  less,  all  the  depth  to  the 
hard  bottom  is  7  feet  less,  reducing  very  much  the  expense  of  a  break- 
water on  this  line.  To  prevent  the  western  end  from  being  flanked  by 
the  reflected  waves  from  Stony  Point,  the  western  half  of  the  break- 
water should  be  deflected  so  that  the  two  arms  would  make  an  angle  of 
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135  degrees.  As  a  chaunel  of  aboat  400  feet  width  shoaid  be  letlt  on 
either  side  between  the  ends  of  the  breakwater  and  the  12-foot  carve, 
the  breakwater  on  this  location  shonld  not  exceed  1,600  feet  in  length. 

The  direction  of  the  channel  and  the  line  of  the  longest  reach  of  the 
seas  are  practically  coincident  and  nearly  bisect  the  angle  made  by  the 
two  arms  of  the  proposed  breakwater.  The  longest  reach  of  the  waves 
at  this  point  does  not  exceed  6  miles,  and  consequently  they  must  be 
quite  superficial.  But  the  ice  might  occasionally  overturn  or  destroy 
any  light  structure  that  would  afford  ample  protection  from  the  waves. 
The  old  breakwater  at  Swauton,  Vt.,  though  made  of  very  heavy  cribs, 
Was  overturned  it  is  said  by  one  of  these  ice  thrusts. 

After  a  careful  consideration  of  the  subject  I  am  of  0))inion  that  for 
this  locality  it  is  better  to  construct  the  breakwater  of  random  stone 
with  a  thickness  of  about  50  feet  at  extreme  low  water.  The  large  size 
stone  for  covering  the  surface  down  to  about  6  feet  below  low  water  on 
the  lake  face,  would  not  exceed  10  per  cent,  of  the  entire  quantity  of 
stone.  In  commencingthebreakwater  I  shouldallow  the  lake  face  above 
extreme  low  water  to  have  a  slope  of  1  on  3,  expecting  the  waves  to 
somewhat  modify  it.  An  ice-thrust  could  do  but  little  damage  to  such 
a  breakwater.  But  to  make  it  still  more  efifective  against  the  ice  it 
may  be  found  advisable  to  advance  the  salient  angle,  say  50  feet,  by 
depositing  stone  in  front  of  it  so  as  to  make  an  efficient  ice-breaker. 

Even  if  the  ice 'shaved  oif  the  top  it  would  be  an  inexpensive  matter 
to  restore  the  work,  while  in  the  case  of  cribs  the  damage  would  be 
very  serious. 

To  allow  boats  to  tie  to  the  breakwater,  I  would  propose  to  place 
piles  as  frequently  as  every  50  feet,  which  would  in  fact  be  almost 
necessary  for  use  in  constructing  the  breakwater.  These  piles  could 
not  easily  be  driven  into  the  hardpan,  but  they  could  be  weighted 
down  until  surrounded  with  sufficient  stone  to  hold  them. 

In  constructing  the  breakwater  I  should  at  first  make  a  cross-section 
similar  to  the  following,  modifying  it  however  as  the  work  went  on,  if 
it  seemed  advisable: 


.(^JfffQ) 


/_      .        Exir-rmrLow  Wnfrr, 


-93' 
Section    of  Fropvsrd   Brrtikivatrr'.  * 

The  waves  would  doubtless  alter  these  slopes  eventually,  and  it  is 
possible  that  additional  stone  would  be  required.  To  be  on  the  safe 
side,  I  would  consider  the  soft  mud  as  water,  estimate  the  stone  at  $1 
per  cubic  yard,  and  make  a  liberal  allowance  for  contingencies.  Upon 
this  basis  I  would  estimate  the  breakwater  to  cost  $75  per  linear  foot, 
net,  or  $120,000  for  the  1,600  feet  required,  to  which  should  be  added 
$20,000  for  contingencies  and  superintendence,  givinga  total  of  $140,000. 

This  estimate  happens  to  be  the  same  as  submitted  by  me  November 
1,  1883,  for  a  breakwater  2,000  feet  long  projecting  from  Stony  Point. 
That  plan  was  submitted,  as  stated  therein,  without  any  knowledge  of 
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the  bottom.  The  recent  Barvey  shows  that  the  soft  mad  on  that  line 
averages  over  6  feet.  As  stated  in  that  report,  ^^  the  exact  location  and 
other  details  should  be  decided  only  after  a  carefal  sarvey,  with  borings, 
of  the  locality."  After  such  a  survey  I  now  submit  the  above  plan  as 
in  my  judgment  best  meeting  the  needs  of  commerce  at  the  minimum 
of  expense.  There  are  forwarded  herewith  a  report  and  map*  of  the 
survey  made  by  Assistant  Engineer  William  P.  Judson. 
Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut,  OoL  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  william  p.  judson,  assistant  enqikrbr. 

Unitbd  States  Engineer  Offick, 

Oswego,  N,  F.,  December  10,  1884. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  on  the  snrvey  of  Rouse's 
Point  Harbor,  New  York. 

This  harbor  is  situated  at  the  outlet  of  Lake  Champlain,  2  miles  south  from  the 
boundary  line  between  the  United  States  and  Canada.  It  forms  the  head  of  the  river 
Richelieu  or  Saint  John,  which  connects  Lake  Champlain  with  the  river  Saint  Law- 
rence. 

The  survey  was  made  between  September  30  and  October  10, 1884,  and  the  map  *  of 
it,  which  is  herewith  submitted,  shows  the  area  which  is  to  be  sheltered  by  the  pro* 
posed  breakwater.  This  area  is  limited  on  the  south  by  Stony  Point,  upon  the  New 
York  shore,  and  by  Windmill  Point,  upon  the  Vermont  shore,  which  points  separate 
the  harbor  from  the  open  lake.  It  extends  on  the  north  to  Fort  Montgomery,  which 
commands  the  passage  of  the  river  Richelieu.  The  area  thus  limited  is  about  1  mile 
wide  by  2f  miles  long.    Midway  of  this  area  the  harbor  is  crossed  by  two  lines  of 

gile  piers,  which  carry  the  tracks  of  the  Central  Vermont  and  the  Portland  and 
'gdensbitrg  railroads.  Draw-bridges  are  built  in  these  piers  for  the  passage  of  ves- 
sels. The  custom-house  is  located  at  the*  draw-bridges,  and  all  vess»els  and  tows  of 
barges  and  canal-boats  are  required  to  stop  here  in  passing  for  the  necessary  custom- 
house inspection  and  clearance.  Nearly  the  entire  commerce  of  Lake  Champlain  goes 
through  this  passage,  and  the  purpose  of  the  proposed  breakwater  is  to  shelter  tows  . 
and  vessels  while  passing  through  these  draw-bridges,  and  to  alford  them  a  sheltered 
anchorage  while  detained  by  heavy  weather. 

The  local  interests  and  business  of  Rouse's  Point  itself  are  insigniticant  and  do 
not  justify'  any  expenditure  by  the  Government,  so  that  the  needs  of  through  com- 
merce only  should  be  considered  in  locating  the  proposed  work. 

The  harbor  to  be  sheltered  is  open  to  the  south  only,  the  distance  between  the  in- 
closing points  being  5, 100  feet.  From  these  points  the  open  lake  extends  5  miles 
southward  to  the  Isle  la  Motto,  and  the  waves  which  are  to  be  eucouutered  are  only 
those  which  can  make  in  5  miles  sweep. 

The  sea  which  can  rise  in  this  distance  is  not  large,  and  can  have  no  effect  upon  a 
properly  completed  structure ;  6  feet  abave  level,  or  10  feet  from  trough  to  crest,  is 
probably  larger  than  the  maximum  wave.  The  only  forces  to  be  considered  in  the 
work  are  the  ice-thrust  and  the  settlement  into  the  soft  bottom. 

The  location  of  the  breakwater  which  will  give  the  most  direct  shelter  to  the  har- 
bor ns  upon  the  line  joining  the  inclosing  points.  It  is  necessary,  however,  to  modify 
this  location  by  placing  the  work  where  the  bottom  is  of  the  most  favorable  charac- 
ter, and  where  the  least  ice-thrust  is  to  be  met.  Careful  inquiries  were  made  as  to 
the  frequency  and  force  of  ice-thrusts.  They  are  said  to  be  of  rare  occurrence,  as  the 
entire  lake  freezes  2  to  3  feet  thick,  and  the  ice  usually  rots  in  the  March  sun  before 
an^  movement  takes  place,  and  even  then  the  anchorage  of  the  islands  and  projectiDg 
points  generally  limits  the  movement  to  a  few  yards.  Thrusts  do  occur,  however,  at 
intervius  of  ten  to  twenty  years,  of  sufficient  force  to  crowd  the  solid  ice  ashore, 
20  to  50  feet  beyond  hijjh-water  line,  and  to  wreck  weak  find  rotten  structures  that 
are  within  its  roach.  The  indications  are  that  the  force  is  to  be  seriously  considered, 
but  that  it  can  be  provided  against. 

The  breakwater  should  be  located  somewhat  within  the  points,  rather  than  upon 
the  line  joining  them,  so  that  the  weight  of  a  large  ice-tiuld  moving  from  the  open 

*Map  omitted. 
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lake  into  tbe  harbor  would  be  receiveil  And  expended  upon  the  poinU,  and  the  Held  , 
thaa  be  stopped  before  reocliiuf;  llio  broakwalor.  Tbe  thrust  of  Bach  pOFliODs  as 
might  pasa  the  points,  and  of  smalleT  fields  which  mi^ht  drift  between  them,  would 
be  met  by  making  the  Lreakwnter  on  a  broken  line  with  the  apex  toward  the  lake, 
and  aUo  by  sloping  its  ei posed  face.  Lines  ufBounitings  and  borings  located  parallel 
with  the  line  joining  the  point  show  the  least  depth  to  the  hard  bottom  eiists  on  Ihe 
line  750  feet  within  the  points,  or  northward  from  the  line  joining  them. 

The  survey  also  shows  tliat  there  are  two  cbannels  into  tbe  harbor,  with  a  middle 
gronnd  having  11  feet  depth  at  extreme  low-water  level.  A  detached  breakwater 
S,000  feet  long  and  locat«a  midway  in  tbe  entrance  will  give  the  desired  ahelter,  and 


S,000  feet  long  and  locat«d  midway  in  tbe  entrance  will  give  the  desired  ahelter,  and 
if  the  apex  at  Its  center  is  located  on  this  middle  jcrauod  channelB  400  feet  wide,  with 
13  to  14  feet  depth  at  extreme  low-water  level,  will  be  left  at  each  end.  The  maii- 
mnm  draught  to  be  provided  for  is  10  feet,  thongh  the  barges  and  canal-boata  draw 
bnt  6  feet.  The  channel  now  most  nsed  is  the  ODe  neatest  Windmill  Point,  but  it 
will  be  well  to  leave  both  open. 

The  bottom  in  the  entrance  to  the  harbor  consists  of  a  very  soft  deposit  of  mnd  and 
of  clay,  having  in  some  places  a  thin  layer  of  gravel  over  it.  Special  care  was  taken 
to  determine  the  depth  and  character  of  this  deposit,  and  of  the  underlying  hard 
stratum,  which  last  proved  to  be  hardpan  or  soft  rock  thronghout. 

In  addition  to  borings  to  the  hard  substratum,  measnrement*  were  made  upon  the 
proposed  line  of  the  breakwater,  to  detem^ine  tbe  limit  of  the  actual  sustaining  power 
«f  the  soft  material  per  square  foot  of  area.  The  results  are  giveu  in  a  table  upon 
the  map,  and  show  a  gradaal  increase  in  strength  from  203  pounds  per  square  foot  of 
area  near  Ihe  west  end  of  the  proposed  location  to  6,500  pounds  per  square  foot  near 
the  eaat  end.  These  weights  will  sink  a  square  foot  of  base  3  feet  Into  the  bottom  in 
five  minutes.  In  portions  of  the  entrance  this  soft  deposit  was  found  to  be  17  feet 
thick,  but  on  the  proposed  line  the  maximnm  thickness  is  7  feet,  and  the  mean  5 
feet.  At  each  point  examined  the  character  of  the  soft  material  was  fonnd  to  be  uni- 
form &om  top  to  bottom.  It  may  therefore  be  assumed  that  any  structure  will  settle 
through  this  soft  deposit  to  the  hard  substratum.  The  maximnm  depth  to  It  on  the 
proposed  line  is  26  ieet,  and  the  mean  depth  32  feet. 

The  absence  of  any  heavy  sea  and  the  abundance  < 
TavoT  the  use  of  random  stone-work  for  the  constructi 

Detailed  plans  and  estimates  for  such  a  stmoture  are  herewith  submitted. 


EBTIMATE   OF   COST  PER   LINEAR   FOOT. 

40  cabio  yards  smalt  stone,  Impounds  to  100  pounds  each,  at  70  cents (28  00 

6  cnbio  yards  blocks  of  stone,  10  cubic  feet  or  more  each,  at  $3 15  00 

1  hard-wood  pile,  oak,  beech,  maple,  or  dm,  30  linear  feet,  at  15  cents 4  50 

Drivlnsone  pile  (to  be  placed  1  ioot  apart  in  each  row) 3  00 

60  feet  B.  H.  12  by  12  inch  pine  ties  (ties  to  be  on  alternate  piles),  20  feet 

B.H.  4  by  12  Inch  pine  plank  for  shutters  (on  harbor  face],  at  |:)0 i  40 

10  feet  B.  H.  6  by  10  inch  oak  stringers,  at  $50 60 

30  ponnds  iron  sciew-bolts  and  straps,  at  5  cents 1  50 

ContiDgenelefl,  96  per  cent 13  10 

Coat  per  linear  foot , 07  00 

of  cost  per  2,000  linear  feet 134,000 
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It  consists  of  a  nucleus  formed  of  two  parallel  lines  of  piles  converging  at  their  tops, 
tied  together  and  standing  in  the  center  of  a  mass  of  random  stone.  This  mass  coo- 
sists  of  stone  of  the  ordinary  size  used  for  crib  filling,  up  to-  a  depth  of  6  feet  below 
extreme  low- water  level,  to  which  point  they  will  stand  at  a  slope  of  1  on  1,  nndis* 
tnrbed  by  waves  or  ice.  Above  this  depth  the  piles  will  be  protected  by  blocks  of 
stone  of  10  or  more  cubic  feet  each,  placed  at  random,  on  the  exposed  or  lake  face,  at 
a  slope  of  1  on  H,  and  rising  to  6  feet  above  extreme  low-water  level,  or  1  foot  above 
extreme  high- water. 

This  nucleus  of  piles  will  furnish  a  vertical  face  on  the  harbor  front  where  boat» 
can  lie  alongside,  and  as  the  tops  of  the  piles  and  their  timber  ties  are  below  the  line 
of  no  decay  (which  is  3  feet  above  extreme  low-water  level)  it  does  not  appear  that 
repairs  will  be  needed.  The  estimated  cost,  including  25  per  cent,  for  contingencies, 
is  $67  per  linear  foot. 

A  cnb-work  structure  would  require  a  width  of  at  least  40  feet,  and  would  cost  9^ 
per  linear  foot. 

It  is  shown  that  such  a  construction  as  is  proposed  will  stand,  by  the  stability  of  the 
railroad  structures  which  cross  the  harbor.  These  are  less  exposed,  but  are  much  le» 
solidly  built ;  and  are  without  the  proposed  stone  filling  and  base.  Along  these  rail- 
road structures  it  is  found  necessary,  after  the  heavy  ice  forms  over  the  lake  and  har- 
bor, to  keep  the  ice  cut  from  the  piles  along  both  sides,  and  men  are  employed  for  this 
purpose  each  winter.  This  operation,  however,  has  no  reference  to  a  jKMSsible  ice- 
thrust,  but  is  to  provide  against  the  effects  of  the  expansion  and  contraction  of  the  ice 
with  the  diurnal  variations  of  temperatnre,  which  would  cause  irregularities  in  the 
alignment  of  the  tracks.  This  action  would  be  of  little  effect  npon  the  breakwater^ 
and  is  provided  for  naturally ;  as  soon  as  thick  ice  forms,  a  crevasse  appears  in  it  on 
the  line  Joining  Stony  Point  and  Windmill  Point,  and  this  crevasse  opens  and  closes 
with  the  changes  in  temperature. 

The  proposed  manner  of  construction  of  the  breakwater  provides  for  completing 
and  securing  the  pile  and  timber  nncleus,  in  advance  of  the  random  stone  base  ana 
fillhig ;  these  being  depended  upon  for  the  permanent  stability. 
I  am,  colonel,  very  respectfully,  your  obedient  servant, 

Wm.  p.  Judsom, 
Astiaiani  Engineer. 

Lieut.  Col.  HsNRY  M.  Robert, 

Corps  of  Engineers,  U.  S.  A, 


report  of  board  of  engineers. 

Office  of  Board  of  Engineers  for  Fortifications 
AND  FOR  River  and  Harbor  Improvements,  &o., 

JS'ew  Yorkj  January  24,  1885. 

General  :  The  Board  of  Engineers  has  the  honor  to  acknowledge 
the  receipt  of  your  letter  of  January  15,  1885,  referring  a  project  by 
Lieut.  Gol.  H.  M.  Robert,  of  January  7, 1885,  for  a  breakwater  at  Rouse'^ 
Point,  Now  York ;  and  also  of  the  accompanying  papers. 

The  Board  understands  that  the  question  referred  to  it  is  as  to  the 
site  and  form  of  a  breakwater  and  not  as  to  whether  a  breakwater  should 
be  built. 

It  submits  the  following  report: 

From  the  Report  of  the  Chief  of  Engineers  for  1873,  page  404,  it 
appears  that  a  breakwater  will  be  valuable  as  it  protects  the  passage 
through  the  railroad  draw-bridge  against  heavy  waves,  as  it  protects 
the  wharves  along  the  western  shore  of  the  lake  above  the  draw-bridge f 
and  as  it  gives  a  sheltered  area  within  which  tows  can  lie  in  safety  in 
rough  weather. 

In  the  papers  transmitted  to  the  Board  are  statements  by  Mr.  JudsoD, 
assistant  engineer,  that  the  maximum  waves  do  not  exceed  10  feet  in 
height,  and  by  Mr.  Gillespie  that  they  break  in  heavy  sheets  over  the 
track  of  the  railroad  bridge  which  is  12  feet  above  mean  lake  level. 
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Waves  of  such  size  are  larger  than  would  have  been  expected  here, 
and  the  height  of  10  feet  is  probably  not  based  on  accurate  observa- 
tions. But  the  statements  indicate  a  much  heavier  sea  than  could  be 
generated  north  of  Isle  la  Motte.  The  bed  of  the  Lake  near  Stony 
Point  is  of  hardpan  covered  by  several  feet  of  mud. 

To  perfectly  attain  all  the  objects  named  above,  a  breakwater  would 
be  sufficient  which  running  from  Stony  Point  to  Windmill  Point  should 
have  in  it  a  moderate  opening  for  the  lake  flow  and  for  the  passage  of 
vessels.  But  such  a  breakwater  would  give  more  protection  than  prob- 
ably will  be  necessary,  at  least  for  many  years,  and  hence  involve  an 
unnecessary  expense.  If  the  whole  of  such  a  breakwater  is  not  built> 
then  the  part  to  be  constructed  should  be  that  which  at  the  least  cost 
will  give  the  maximum  protection. 

The  Board  is  of  opinion  that  a  breakwatiBr  in  the  lake  with  both  ends 
distant  from  the  shores,  and  only  1,600  feet  long,  will  give  little  pro- 
tected anchorage,  will  afford  little  protection  to  the  passage  through  the 
draw ;  and  will  give  little  protection  to  existing  wharves.  It  believes 
that  with  a  smaller  expenditure  of  money  a  breakwater  starting  from 
one  of  the  shores  can  be  built  which  will  give  as  much  protection  to  the 
draw  passage,  give  more  protection  to  the  wharf  front,  and  more  pro- 
tected anchorage  area,  having  at  least  6  feet  depth  at  extreme  low  water, 
than  the  breakwater  proposed  in  the  project.  Such  a  breakwater,  about 
2,000  feet  long,  starting  from  Stony  Point  would  give  for  equal  length 
more  anchorage  protection  than  one  from  Windmill  Point,  as  good  or 
better  cover  for  wharves  and  nearly  as  good  protection  for  the  draw- 
bridge. 

The  section  proposed  in  the  project  can,  it  is  believed,  be  somewhat 
reduced,  subject  however  to  increase  should  experience  in  the  construc- 
tion of  the  earlier  part,  starting  from  Stony  Point,  show  such  increase 
to  be  necessary. 

The  Board  then  proposes  that  a  straight  breakwater  of  rubble-stone 
shall  start  from  Stony  Point  and  run  about  2,000  feet  in  the  general 
direction  of  the  southern  point  of  the  6-foot  curve  south  of  Windmill 
Point  and  until  the  ISfoot  curve  is  reached — its  precise  location  to  be 
on  the  line  where  the  hard  bottom  lies  nearest  the  water-surface.  Should 
commerce  demand  greater  protection  (which  probably  will  not  be 
the  case  for  many  years)  it  could  be  obtained  by  a  slight  extension  of 
this  breakwater  and  by  building  a  corresponding  one  from  Windmill 
Point. 

The  Board  proposes  that  the  top  of  the  breakwater  shall  be  1  foot 
above  high  water  or  8  feet  above  extreme  low  water,  that  the  outer  face 
shall  have  a  slope  of  1  on  2  to  a  depth  of  6  feet  below  extreme  low  water; 
below  that  level  a  slope  of  1  on  1,  and  a  slope  of  1  on  1  on  its  inner  face. 

It  is  proposed  when  the  breakwater  reaches  depths  sufficient  to  make 
the  wave  attack  serious,  its  outer  slope  to  a  depth  of  4  feet  from  the 
surface  of  the  breakwater,  shall  be  composed  of  stones  weighing  from 
1  to  3  tons  and  that  from  low  water  up  these  stones  should  be  arranged 
as  a  paving. 

The  experience  gained  in  the  construction  of  the  shore  end  will  indi- 
cate whether  it  is  advisable  to  modify  the  section  in  greater  depths  by 
either  diminishing  or  increasing  it. 

It  may  be  found  advisable  to  dredge  out  the  mud  on  the  site  of  the 
breakwater  rather  than  to  wait  for  its  gradual  settlement. 

The  cost  of  the  breakwater,  2,000  feet  long,  proposed  is  estimated  at 
$110,000. 


V 
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The  papers  referred  to  the  Board  in  conuection  with  this  subject  are 
herewith  returned. 
Eespectfully  submitted. 

J.  0.  DUANE, 

Colonel  of  Engineers^ 

Bvt.  Brig.  Oen^ 
Henry  L.  Abbot, 
Lieut  OoL  of  Engineergj 

Bvt  Brig.  Oen. 

O.  B.  OOMSTOOK, 

Lieut  OoL  of  Engineers^ 

Bvt  Brig,  Oen. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  XT.  8.  A* 


letter  of  the  ohief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Armt, 
Washington^  D.  (7.,  Jantuiry  29,  1885. 

Sir  :  The  river  and  harbor  act  July  5, 1884,  provides  as  follows : 

Commenoing  oonstraotion  of  breakwater  at  Rouse's  Pomt,  on  Lake  Champlain, 
New  York,  thirty-five  thousand  dollars. 

With  the  view  to  preparing  a  project  for  the  work  Lieut.  Ool.  H.  M. 
Bobert,  Oorps  of  Engineers,  was  authorized  to  make  a  detailed  survey 
of  the  locality,  and  his  report  thereon,  dated  the  7th  instant,  is  here- 
with. He  also  submitted  on  same  date  a  project  for  the  proposed 
structure. 

In  view  of  the  fact  that  two  examinations  of  the  locality  had  been 
previously  made  under  authority  of  Congress,  one  in  1872  and  the  other 
in  1876,  and  that  the  project  submitted  by  Colonel  Robert  differed  from 
them,  it  was  deemed  advisable  to  submit  the  whole  question  to  the 
Board  of  Engineers  for  Fortifications  and  for  Biver  and  Harbor  Im- 
provement for  its  views  and  recommendations. 

The  report  of  the  Board  dated  January  24, 1885,  is  respectfully  sub- 
mitted. 

I  concur  in  the  views  of  the  Board  as  to  the  location  of  the  break- 
water, and  the  work  being  a  new  one  beg  to  request  your  approval  of 
the  project  indicated  in  its  report  as  far  as  this  location  is  concerned. 
The  mode  of  construction  should  be  left  for  further  consideration  and 
action  of  this  office. 

Very  respectfully,  your  obedient  servant. 

JOHN  Newton, 
Chief  of  Engineers^ 

Brig.  &  Bvt  Maj.  Oen. 
Hon.  BoBEBT  T.  Lincoln, 

Secretary  of  War. 

[Fint  indorsement.] 

Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  Twsbdale, 

Chief  Olerh 
Wab  Depabtment,  February  3, 1885. 
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IMPROVEMENT  OF  SWANTON  HARBOR,  VERMONT. 

The  project  for  this  improvement  was  adopted  in  1873,  and  the  un<7er- 
taking  was  at  that  time  thought  to  have  been  one  of  doubtful  ex- 
pediency (see  report  of  the  officer  then  in  charge  in  the  Annual  Beport 
of  the  Chief  of  Engineers,  1873,  page  396). 

Subsequent  events  have  shown  that  the  doubts  as  to  the  propriety 
of  this  improvement,  which  were  expressed  in  submitting  the  original 
report  and  project,  were  well  grounded. 

The  appropriations  which  have  been  made  from  time  to  time  have 
been  expended  in  the  construction  of  a  breakwater.  The  anticipated 
docks  and  wharves  that  it  was  designed  to  protect  were  never  built, 
however,  and  what  wharf  facilities  there  are  at  the  harbor  now,  inst€^ 
of  being  located  where  they  would  receive  some  protection  from  the 
breakwater,  are  clustered  about  a  small  dock  three-fourths  of  a  mile 
distant  from  it.  In  consideration  of  the  foregoing  facts,  and  the  uncer- 
tainty attending  the  location  of  such  docks  and  wharves  as  may  be 
built  hereafter,  it  is  recommended  that  appropriations  be  withheld  from 
this  improvement  until  a  further  development  of  the  shipping  and  com- 
mercial interests  shall  indicate  more  definitely  the  direction  in  which 
improvements  should  be  made  for  their  protection. 

Mcney  statement, 

July  1,  1884,  amount  available |529  41 

July  1,  1885,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 202  48 

July  1,  1885,  amount  available 326  93 

i  Amount  (estimated)  required  for  completion  of  existing  project 169,500  00 

<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 


COMMERCIAL  STATISTICS. 


Name  of  harbor,  8  wan  ton,  Vt. 

Collection  district,  Vermont. 

Nearest  light-house,  Pointe  aux  Roches. 

Arrivals  and  departures  of  vessels  during  the  year  ending  December  31,  1884. 


D«scriptioD. 


Arrivals. 


No. 


Steftoiers 

Bailins  veaeels  ...     .  . 
YesMla  in  xJbw  (barges) 


212 

40 

150 


Tonnaee. 


4,000 
18,000 


Departares. 


No. 


212 

40 
160 


Tonnage. 


Revenue  from  customs $1,711  82. 

Value  of  imports 11.985  00 


KATURE  AND  AMOUNT  OF  IMPORTS  DURING  THE  TEAR  ENDING  DECEMBER  31,  1884. 

Coal ; 


Tons. 
18. 


.000 

Iron  and  iron-ore 2,500 

General  merchandise 1, 500 

145  ENa 
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OO5. 
IMPROVEMENT  OF  PLATTSBURG  HARBOR,  NEW  YORK. 

The  original  project  for  the  improvement  of  this  harbor  was  adopted 
probably  at  the  date  of  the  first  appropriation,  in  1836,  and  proposed 
tiie  construction  of  a  breakwater  about  1,000  feet  east  of  the  steamboat 
docks. 

There  were  1,250  linear  feet  of  breakwater  constructed  between  1836 
and  1875,  at  which  latter  date  the  last  modification  of  the  project  was 
completed.  This  modification,  made  in  1870,  provided  for  an  extension 
of  the  former  structure  to  the  southeast,  the  dredging  of  some  shoal 
areas  within  the  breakwater,  and  the  protection  of  a  portion  of  the  ad- 
jacent beach  bj  a  revetment. 

Since  1875  operations  have  been  confined  to  repairs  and  the  dredging 
of  limited  areas  between  the  breakwater  and  the  steamboat  docks. 

During  the  season  of  1884  there  were  3,022  cubic  yards  of  material 
removed  from  shoal  places  near  the  steamboat  docks,  in  order  to  afford 
snfftcient  depth  for  the  steamers  frequenting  the  harbor.  The  work 
done  was  to  the  extent  of  the  available  funds.  An  additional  amount  of 
dredging  might  be  done,  however,  with  advantage  to  the  harbor. 

The  act  of  Congress  approved  July  5, 1884,  provided  for  a  survey  and 
examination  of  the  mouth  of  the  Saranac  Eiver  at  Plattsbnrg.  This 
survey  was  made  in  December,  1884,  and  the  maps  and  reports  in  rela- 
tion thereto  were  transmitted  under  date  of  December  26, 1884.  For 
the  purpose  of  afibrding  additional  information  this  survey  was  extended 
so  as  to  include  the  area  near  the  steamboat  docks. 

As  additional  funds  become  available  for  this  harbor  it  is  expected  to 
apply  them  in  dredging  of  shoal  areas  within  the  breakwater,  and  in 
making  repairs  to  it  as  required. 

The  commercial  statistics  for  this  harbor  during  the  year  ending  De- 
cember 31, 1884,  could  not  be  furnished  by  the  collector  of  customs,  ow- 
ing, as  he  informs  me,  to  a  reduction  in  his  clerical  force  by  sickness, 
consequently  the  statement  of  a  year  ago  is  submitted,  being  the  best 
that  can  be  done  under  the  circumstances,  and  probably  approximates 
the  same  as  the  statement  for  this  year  would  have  been. 

Revenue  from  customs $6,196  79 

Value  of  imports 29.26122 

Money  statement. 

July  1, 1884,  amount  available $1>278  S5 

July  1. 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstand- 
ing liabUities  July  1, 1884 1,190  79 


July  1, 1685,  amount  available 


88  06 


'Amount  (estimated)  required  for  completion  of  existing  project 12, 000  00 

J  Amount  that  can  be  prontably  expended  in  fiscal  year  ending  June  30, 1887 .  5, 000  00 
I  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

^    harbor  acts  of  1866  and  1867. 


Arrivals  wnd  departurea  of  vessels  during  the  year  ending  Deoemher  31,  1883. 


Description. 


Steamen ■ 

Sailing  veMolB , 


Arrivalg. 


Now 


750 
60 


Tonnage. 


419, 168 

4^127 


Ko. 


750 
SI 


TonaM^ 


419.118 
4,S1« 


APPENDIX   O  0 ^REPOET   OP.  MAJOE  ADAMS.  2307 

0  0  6. 

IMPBOVEMENT  OF  BUELINGTON  HAEBOE,  VERMONT. 

The  first  project  for  the  improvement  of  this  harbor  was  probably 
adopted  about  1836.  Modifications  of  the  original  project  have  been 
made  firom  time  to  time  so  as  to  afford  adequate  protection  to  the  in- 
creased commercial  and  shipping  interests  of  the  harbor.  In  1874  a 
modification  was  proposed,  whereby  an  extension  2,000  linear  feet  north- 
ward was  effected  (see  Eeport  of  Chief  of  Engineers,  1874,  page  274). 
Again  in  1884  a  further  extension  of  the  breakwater  to  the  south  was 
proposed  by  the  officer  then  in  charge,  and  the  new  work  in  progress 
during  the  past  season  has  been  in  conformity  with  this  last  recommen- 
dation. In  May,  1884,  about  1,100  linear  feet  of  the  oldest  portion  of 
the  breakwater  was  much  injured  by  a  gale.  The  officer  in  charge 
submitted  a  report  thereon  May  15,  and  the  repairs  made  during  the 
working  season  of  1884  were  applied  to  this  injured  portion  of  the  old 
structure. 

The  appropriation  act  approved  July  5,  1884,  contained  two  items 
for  Burlington  Harbor,  viz: 

ImproviDg  harbor  at  BarllDgton,  Vt.,  Continaing  improvement.' |25, 000 

For  repairs 25,000 

For  the  purpose  of  continuing  the  improvement  a  contract  was  entered 
into  with  Luther  Whitney,  dated  August  29,  1884,  for  200  linear  feet  of 
extension  to  the  breakwater  southward.  The  repairs  were  made  by  pur- 
chase of  materials  from  principal  dealers,  after  inviting  proposals  in  a 
circular  letter  dated  July  28,  1884,  and  by  hired  labor. 

During  the  working  season  of  1884  the  work  under  contract  progressed 
to  the  extent  of  placing  four  cribs  50  feet  long,  30  feet  wide,  and  28  feet 
high,  in  accordance  with  the  contract.  The  cribs  rested  on  a  founda- 
tion of  random  stone  6  to  8  feet  high  and  about  45  feet  wide  on  top. 

Some  work  was  done  during  the  winter  (February  and  March,  1885), 
in  order  to  have  the  timber  portion  somewhat  above  extreme  low  water, 
so  that  operations  mighi)  be  resumed  in  the  spring  without  waiting  for 
the  water  to  go  down  after  the  usual  rise  at  that  season  of  the  year. 

It  was  found  that  the  contract,  in  failing  t^o  provide  for  an  irregular 
angle-crib  to  fill  a  space  between  the  old  and  new  work,  could  not  well 
be  completed  until  a  modification  was  made  in  it  so  as  to  provide  for 
this  work,  in  order  that  the  proper  bonding  might  be  effected.  But  for 
this  necessary  modification  of  the  contract,  which  now  awaits  the  ap- 
proval of  the  Secretary  of  War  (having  been  transmitted  under  date  of 
June  23, 1885),  the  original  contract  would  have  been  completed  in  ac- 
cordance with  its  terms  by  the  end  of  the  fiscal  year.  A  day  or  two 
will  be  sufficient  time  in  which  to  complete  all  the  work  comprehended 
in  the  original.  This  small  portion  must  necessarily  await  action  on  the 
modified  contract,  however,  so  that  all  may  be  finished  in  a  workman- 
like manner. 

The  repairs  to  the  breakwater  covered  1,175  linear  feet,  being  the 
portion  injured  by  the  gale  in  May,  1884.  The  work  consisted  in  build- 
ing a  parapet  superstructure  10  feet  wide,  and  so  as  to  be  flush  with  the 
substructure  on  the  lake  face.  About  half  this  parapet  was  carried  to 
10  feet  above  low  water,  and  the  rest  to  8  feet  above  the  same  level. 
The  stone  required  for  filling,  in  excess  of  that  taken  from  the  old  work, 
was  purchased  in  open  market.  The  amount  expended  in  the  repairs 
during  the  season  of  1884  was  $16,578.87. 

There  are  portions  of  the  old  work  in  addition  to  that  which  was  in- 
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jared  aud  repaired,  which  have  become  so  badly  decayed  above  water 
as  to  require  repairs  before  they  are  subjected  to  the  gales  of  another 
winter  season.  It  is  expected,  therefore,  to  resume  repair-work  soon 
along  the  older  portions  of  the  breakwater,  partly  in  the  same  manner 
as  was  done  last  season,  and  partly  by  the  renewing  of  old  and  rotten 
timbers  and  filling  spaces  with  stone  as  required. 

As  additional  funds  become  available  for  this  work  it  is  exx)ected 
they  will  be  applied  in  further  extension  of  the  breakwater,  so  as  to 
keep  pace  with  the  growth  of  the  commerce  and  the  extension  of  the 
line  of  docks  and  wharves,  and  for  general  repairs  of  the  older  portions 
of  the  existing  structure. 

The  miscellaneous  expenses  during  the  year  amounted  to  $2,745.12, 
of  which  amount  $912.52  were  incurred  under  my  charge,  mostly  for 
necessary  articles  in  connection  with  starting  of  this  new  office. 

Money  statement 

July  1,  1884,  araoant  available 383  26 

Amount  appropriated  by  act  approved  July  5,  ld84 50, 000  00 

50,383  26 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  Jnly  1,  1884 f37, 120  99 

July  1,  1885,  outstanding  liabilities 1,960  27 

39, 081  26 

July  1,  1885,  amount  available * 11,302  00 


'Amonot  (estimated)  required  for  completion  of  existing  project 203,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  .June  30, 1H87    50, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMRRCIAL  STATISTICS. 


Name  of  harbor,  Burlington,  Vermont. 
Collection  district,  Vermont. 
Nearest  light-house,  Juniper  Island. 

Arrivals  and  departures  of  vessels  during  the  year  ending  December  31,  1884. 


Deacription. 

Arrivals. 

Bep*rtai» 

Stoftmers - 

1,143 
500 
783 

m 

Sailins  TesBels 

VeBsels  in  tow  (iMtrees) 

7SS 

Revenue  from  customs $118,114  81 

Value  of  imports 931,507  00 

NATURE  AND  AMOUNT  OF  IMPORTS  DURING  THE  TEAR   ENDING  DECEMBKR  31,  1^84. 

Coal tons..  71,824 

Lumber , feet,  B.M..  70,257,099 

Oeneral  merchandise tons..  11,500 

Iron do..  3,430 

The  above  information  was  obtained  through  the  kindness  of  the  collector  of  ena- 
toms. 
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OO7. 

IMPROVEMENT  OF  OTTER  CREEK,  VERMONT. 


y 


The  project  for  this  improvement  was  adopted  in  1872,  and,  as  modi- 
fied in  1882  and  1884,  proposes  the  formation  of  a  channel  from  Yer- 
gennes,  Vt.,  to  Lake  Ghamplain,  of  a  navigable  width,  and  to  sifford  a 
least  depth  of  8  feet.  (See  Ee ports  of  Chief  of  Engineers,  1872,  page 
273  J 1882,  page  712 ;  and  1884,  page  2169.) 

Daring  the  fiscal  year  ending  June  30,  1885,  operations  as  carried  on 
consisted  in  the  improvement  of  Bull  Brook  Bend  and  its  immediate 
vicinity  by  dredging. 

Operations  were  conducted  in  accordance  with  the  project  submitted 
by  the  officer  in  charge,  dated  July  7,  1884 ;  and,  under  an  agreement 
made  with  Luther  Whitney,  at  the  rate  of  25  cents  per  cubic  yard,  scow 
measurement,  there  were  9,237  cubic  yards  of  material  removed  from 
the  channel  at  the  bend,  and  2,536  cubic  yards  from  a  shoal  place  about 
600  feet  above,  which  resulted  in  securing  a  good  channel  75  feet  wide 
and  8  feet  deep  at  low  water,  through  what  had  previously  been  the 
most  serious  obstruction  on  Otter  Greek. 

In  order  to  escape  a  rock  reef  on  the  north  side  of  the  creek,  it  was 
necessary  to  encroach  from  5  to  25  feet  upon  the  natural  bank  on  the 
south  side.  The  local  authorities  and  other  interested  parties  at  Ver- 
gennes  arranged  with  the  owners  of  the  land  so  as  to  secure  the  neces- 
sary permission  for  this  work  to  be  done. 

Besides  the  operations  proposed  at  Steamboat  Landing,  as  provided 
for  in  modified  project  of  1882  (see  Report  of  Chief  of  Engineers,  1882, 
page  712),  the  channels  at  Sharkie's  Bend  and  Crittenden's  Bend  require 
widening  and  deepening,  so  as  to  remove  the  present  difficulties  which 
tows  have  in  passing  these  points;  and  the  channel  at  the  mouth  of  the 
creek  should  be  improved. 

No  commercial  statistics  could  be  obtained  from  the  collector  of  cus- 
toms under  the  above  head,  although  he  was  repeatedly  requested  to 
furnish  a  statement  on  the  subject. 

Maney  statement, 

Jaly  1,  1884,  amoant  available |3,851  92 

Jaly  1, 1885,  amount  expended  daring  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 3,203  68 

July  1, 1885,  amount  available 648  34 

{Amount  (estimated)  required  for  completion  of  existing  project 39, 748  00 
Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  20, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


00  8. 

IMPROVEMENT  OF  TICONDEROGA  RIVER,  NEW  YORK. 

The  project  for  this  improvement  was  adopted  in  1881 ,  its  object  being 
to  afiford  a  channel  of  navigable  width  and  a  least  depth  of  8  feet  at  low 
water  between  the  falls  at  Tieonderoga  Village  and  Lake  Ghamplain, 
a  distance  of  abont  2  miles  (see  Report  of  Chief  of  Engineers,  1881,  page 
726).'  The  estimated  cost  of  the  improvement  was  $42,516,  of  which 
amoant  $10,000  have  been  appropriated,  and  all  available  funds  were 
practically  exhausted  by  the  close  of  the  fiscal  year  ending  Jun^  30, 1884. 
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There  have  been  no  operations  daring  the  fiscal  year  ending  Jane  30, 
1885. 

A  channel  now  exists  from  Lake  Ohamplain  to  the  head  of  navigation 
which  has  a  least  width  of  60  feet,  except  the  npper  2,000  feet,  which  is 
only  30  feet  wide,  and  affords  a  least  depth  of  6  feet  throaghontw 

To  complete  the  improvement  in  accordance  with  the  project  this 
channel  should  be  widened  in  its  apper  reach  to  60  feet  and  should  be 
generally  deepened. 

The  principal  indastry  sabserved  by  this  improvement  is  the  manu- 
facture of  pulp  and  paper  from  wood  fiber,  which  reqaires  the  annaal 
transportation  of  about  2,000  tons  of  coal  and  about  10,000  cords  of  wood. 

Money  statement. 

Amount  (estimated)  required  for  completion  of  existing  project $32, 516  00 

Amount  that  can  be  profitably  expended  i  n  fiscal  year  ending  June  30. 1887 .     10, 000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


O  Og. 

PRELIMINARY  EXAMINATION  OF  WHITEHALL  HARBOR,  NEW  YORK. 

United  States  Engineer  Office, 

Oswego,  N.  T.,  October  16,  1884. 

Sir:  In  compliance  with  your  instructions,  dated  July  31, 1884, 1  have 
the  honor  to  submit  the  following  report  of  the  result  of  an  examina- 
tion made  by  me,  on  the  6th  and  7th  instant,  of  Whitehall  Harbor, 
New  York. 

Whitehall,  containing  a  population  of  about  4,000,  is  at  the  head  of 
navigation  on  Lake  Champlain,  and  at  the  northern  terminus  of  the 
Ghamplain  Canal,  which  connects  Lake  Champlain  with  the  Hudson 
Eiver  at  Troy. 

The  entire  commerce  of  the  place  is  carried  on  in  canal-boats.  To 
the  south  the  canal  is  used,  and  to  the  north  the  lake.  In  the  latter 
case  the  canal-boats  are  placed  two  or  three  abreast,  and  then  towed  by 
large  tugs  to  their  destination  on  Lake  Champlain,  or  to  Saint  John's 
on  the  Richelieu  River,  at  the  head  of  the  Chambly  Canal,  in  Canada 
The  tow  from  Whitehall  to  Saint  John's  is  about  150  miles.  After  reach- 
ing Saint  John's  the  canal-boats  are  taken  down  the  Chambly  Canal  and 
Richelieu  River  to  the  Saint  Lawrence  River. 

Thus  it  will  be  seen  that  Whitehall  is  merely  a  station  on  the  water 
route  connecting  the  Hudson  and  Saint  Lawrence  rivers,  but  a  station 
where  is  made  up  the  tows  for  the  north  and  where  is  broken  up  the 
tows  coming  south.  By  examining  the  statistics  in  statement  B,*  ap- 
pended hereto,  it  will  be  seen  that  of  all  the  commerce  entered  at 
Rouse's  Point  and  cleared  for  Whitehall  and  points  south  ($3,662,144.50), 
only  13  per  cent.,  or  $477,152.50,  is  cleared  for  Whitehall  itself. 

This  through  commerce  carried  in  tows  of  canal  boats  averages  daily 
each  way  one  tow  of  thirteen  canal-boats,  carrying  150  tons  each,  or 
about  4,000  tons  daily  in  the  season  of  navigation.  This  gives  an 
aggregate  of  about  6,700  canal-boats,  carrying  1,000,000  tons  each  sea- 
son, that  pass  through  the  Narrows  of  Lake  Champlain.  Ten  cents  per 
ton  on  the  commerce  of  one  year  would  give  a  sum  ample  to  improve 

*  Omitted ;  priuted  in  Hoase  £x.  Doc.  No.  138,  Forty-eighth  Congress,  second  sessioa. 
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the  entire  Narrows  from  the  canal  locks  at  Whitehall  to  Benson's  Land- 
ing, a  distance  of  about  14  miles.  In  my  judgment  this  should  all  be 
treated  as  one  improvement,  and  not  subdivided  into  <<  Whitehall  Har- 
bor," "Four  Channels,"  &c.  While  examining  Whitehall  Harbor  I 
found  that  the  improvement  desired  consisted  in  dredging  the  channel 
and  basin  from  the  Canal  Lock  to  the  Elbow  1  mile  below,  and  also  a  little 
work  at  the  Elbow.  All  this  improvement  is  worthy  to  be  made,  and 
yet  it  is  rather  stretching  the  "harbor"  to  make  it  extend  so  far.  If 
the  survey  is  ordered  I  would  propose  to  include  the  Elbow,  as  the  ad- 
ditional expense  would  be  trifling. 

Should  Congress  make  an  appropriation  for  this  improvement,  I  would 
recommend  that  the  title  be  "Improving  the  Narrows  of  Lake  Cham- 
plain  from  Benson  Landing,  Vermont,  to  Whitehall,  K  Y."  This  would 
cover  all  the  difficulties  that  I  am  acquainted  with  between  the  nortl^- 
em  end  of  the  Champlain  Canal  and  the  wide  portion  of  Lake  Cham- 
plain,  including  the  Four  Channels,  of  which  a  preliminary  examination 
has  been  made. 

It  is  much  better  to  treat  them  all  as  one  channel,  for  the  commerce 
heretofore  spoken  of  is  equally  interested  in  the  entire  channel,  and  it 
would  be  troublesome  to  have  appropriations  for  each  separate  point, 
some  of  which  might  not  require  $500.  This  would  also  render  it  un- 
necessary to  make  Whitehall  Harbor  so  elastic  as  to  be  stretched  out 
of  sight  of  the  village. 

I  consider  the  improvement  worthy  to  be  made,  and  would  estimate 
the  cost  of  the  survey,  maps,  &c.,  at  $200. 

Appended  hereto  are  three  statements  of  commercial  statistics,  marked 
A,  B,»  and  C* 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Eobert, 
Lieut  Col.  of  Engineers, 

The  Chief  op  Engineers,  TJ.  S.  A. 


A. — Statement  shotmng  the  number  of  vessels  passing  through  the  Whitehall  Narrows  and 
into  and  out  of  WhiteJuill  Harbor  during  the  season  of  navigation  in  1882  and  1883. 

(Famished  by  Mr.  Robert  H.  Cook,  secretary  and  troasarer  New  York  and  Lake  Champlain  Traai- 

portation  Company.] 

SEASON  OF  1882. 

Whole  number  of  tows    557 

Average  number  of  boats  in  tow 13 

Total  number  of  boats 7,388 

Average  tonnage  of  each  vessel,  150 ;  total  tonnage  passing  through  the  NarrowSi 
1,108,200. 

SEASON  OF  1883. 

Whole  number  of  tows 507 

Average  number  of  boats  in  tow 13 

Total  number  of  boats 6,482 

Average  tonnage  of  each  vessel,  150 ;  total  tonnage  passing  throngh  the  NarrowSi 
972,300. 

In  addition  to  above  there  was  towed  as  above  300,000  cubic  feet  of  square  and 
ronnd  timber,  15,000  tons. 

'Omitted;  printed  in  House  Ex.  Doc.  No.  138,  Forty-eighth  Congress,  second  ses- 
sion. 
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survey  of  whitehall  harbor,  new  york. 

United  "States  Engineer  Office, 

Oswego^  JT.  Y.,  January  10, 1885. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  survey 
of  Whitehall  Harbor,  New  York,  just  completed  under  my  direction  by 
Assistant  Engineer  William  P.  Judson. 

The  report  on  the  preliminary  examination  of  this  locality  made  by 
me  ]>ersonally  was  submitted  under  date  of  October  15,  1884. 

The  survey  shows  tbat  to  properly  improve  Whitehall  Harbor  from 
the  canal  locks  to  just  below  thn  Elbow,  a  distance  of  about  1  mile,  it 
will  be  necessary  to  remove  aboift  80,000  cubic  yards  of  mud  and  about 
600  cubic  yards  of  bed  rock,  at  an  estimated  cost  of  $30,000. 

This  would  give  a  good  channel  12  feet  deep  at  extreme  low  water 
and  about  150  feet  wide,  and  would  dredge  out  the  basin  to  within  25 
feet  of  the  docks  to  the  same  depth. 

Assistant  Engineer  Judson's  report  and  map  of  the  survey  are  for- 
warded herewith. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut  Col.  of  Engineers, 

The  Chief  of  Engineers,  TJ.  S.  A. 


rbport  of  mr.  william  p.  judson,  assistant  bnoinbbr. 

United  States  Engineer  Office, 

,08iDego,  N.  F.f  January  10,  1885. 

Colonel:  I  have  the  honor  to  submit  herewith  the  results  of  a  survey  of  the  head 
of  Lake  Champlain,  inclndiug  Whitehall  Harbor,  New  York,  and  extending  1^  miles 
northward  around  the  Elbow,  at  Putnam's  Rook. 

The  survey  was  made  December  25-27,  1884,  and  the  map  is  herewith  submitted. 

The  plane  to  which  the  soundings  and  borings  are  referred  is  extreme  low-water 
level,  as  indicated  by  the  zero  of  the  gauges  at  Fort  Montgomery  and  Burlington. 
This  plane  is  8.75  feet  above  the  miter-sill  of  the  first  or  lower  lock  of  the  caniJ  at 
WhitehalL 

The  obstructions  to  navigation  which  exist  within  the  area  covered  by  the  survey 
are: 

First.  A  ledge  of  rock  in  mid-channel  at  the  Elbow,  having  a  minimum  depth  of  7 
feet  at  extreme  low  water. 

Second.  The  narrow^  space  at  the  Elbow  in  which  to  swing  the  tows  around  the 
short  turn  of  290  degrees  which  must  there  be  made  in  a  distance  of  600  feet. 

Third.  The  general  shoal  and  narrow  character  of  the  channel  from  the  Elbow,  for 
2,600  feet,  to  a  points  2,000  feet  below  the  first  lock  of  the  canal  at  the  head  of  White- 
hall harbor.  This  portion  of  the  channel  has  a  governing  depth  of  11  feet,  with  a 
least  width  of  40  feet  and  a  ^^reatest  width  of  80  feet,  between  the  10-foot  curves. 

Fourth.  Shoals  in  the  basin  of  Whitehall  Harbor  and  in  the  approach  to  it. 

The  rock  which  forms  the  first  obstruction  is  a  mass  of  trap  rock,  whose  base  at  18 
feet  depth  is  about  130  feet  long  by  60  feet  wide,  with  the  longest  axis  lying  across 
the  channel. 

The  mean  depth  over  the  mass  is  9  feet,  but  sharp  pinnacles  rise  from  this  plane  to 
7  feet  depth. 

These  pinnacles  lie  in  mid-channel,  and  are  much  feared  by  the  steamers,  which  have 
been  repeatedly  damaged  by  them. 

The  removal  of  this  rock  to  12  feet  depth  (allowing  1  foot  below  that  depth  for  ir- 
leffularities)  re()uires  the  excavation  of  about  600  cubic  yards,  in  position,  tne  cost  of 
which  removal  is  estimated  at  $5  per  cubic  yard. 

The  work  can  be  best  done  from  the  ice,  when  the  most  favorable  points  for  blasts 
can  be  exactly  located  and  hindrance  by  passing  tows  can  be  avoided. 

A  considerable  part  of  the  broken  rock  would  probably  be  thrown  by  the  blasts 
into  the  closely  adjacent  deep  water,  and  the  remainder  can  be  readily  removed  by  a 
dredge. 
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The  cost  18  estimated  at  600  cabic  yards  rock  ezcavatioD,  at  |5=:$3,000. 

To  widen  the  chanuel  at  the  turn  of  the  Elbow,  the  channel  should  be  deepened  to 
12  feet  by  excavating  a  width  of  75  feet  next  the  shore,  and  also  by  excavating  the 
ahoal  opposite  to  the  Elbow,  and  thus  widening  the  channel  100  feet  on  that  side. 

This  will  give  300  feet  width  at  the  turn,  and  will  require  the  removal  of  9,000  cubic 
yards,  scow  measurement,  of  soft  mud  and  clay. 

The  cost  of  this  removal  is  estimated  at  9,000  cubic  yards  mud  excavation,  at  30 
cent8=4'^,700. 

From  the  Elbow,  for  2,600  feet  towards  the  basin  of  Whitehall  Habror,  the  channel  is 
ahoal  and  narrow.  It  has  a  governing  depth  of  11  feet,  with  a  least  width  of  40  feet, 
and  a  greatest  width  of  80  feet  between  10-foot  curves. 

To  deepen  this  to  12  feet  for  a  width  of  150  feet  will  require  the  removal  of  60,000 
eubic  yards  of  soft  mud  and  clay,  at  an  estimated  cost  of  30  cents  per  cubic  yard,  scow 
measurement. 

The  cost  is  estimated  at :  60,000  cubic  yards  of  mud  excavation,  at  30  cents,  |18,000. 

From  this  point  to  the  canal  at  the  head  of  Whitehall  Harbor,  a  distance  of  2,000 
feet,  there  is  a  governing  depth  in  the  channel  of  12  feet,  with  a  least  width  between 
the  10-foot  curves  of  80  feet. 

There  is  shoal  water,  however,  along  both  sides  of  the  channel  and  at  various  points 
in  the  harbor.  For  the  deepening  of  this  to  12  feet  it  is  estimated  that  10,000  cubie 
yards  of  excavation  will  be  need^. 

The  cost  is  estimated  at:  10,000  cubic  yards  of  mud  excavation,  at  30  cents,  $3,000. 

To  determine  the  character  of  the  material  to  be  removed,  about  five  hundred  bor- 
ings were  made,  all  of  which  showed  soft  mud  to  14  feet  below  zero  within  the  limits 
of  the  channel  above  proposed. 

.Stiff  clay,  at  6  feet  depth,  was  found  at  only  one  place,  which  was  at  the  side  of 
the  channel  3,200  feet  from  the  head  of  Whitehall  Harbor. 

The  material  to  be  dredged  is  soft  mud  of  the  most  favorable  character  for  removal. 
The  cost  is  estimated  at  30  cents  per  yard,  to  provide  for  the  expense  of  towing  4 
miles  down  the  lake  to  South  Bay,  in  the  deep  water  of  which  the  dredged  material 
ean  be  dumped. 

The  actual  draught  of  steamer  to  be  provided  for  is  10^  feet,  for  which  12  feet  depth 
ia  ample. 

SUBiMARY. 

The  total  cost  of  improving  this  portion  of  the  Narrows  of  Lake  Champlain  and 
Whitehall  Harbor  may  be  summarized  as  follows: 

Removal  of  rock  at  Elbow  : 

600  cubic  yards,  at  $5 $3,000 

Widening  channel  at  Elbow  (9,000  cubic  yards) ;  widening  and  deepening  2,600 
linear  feet  of  channel  to  150  feet  width  and  12  feet  depth  (60,000  cubiq 
yards);  widening  channel  and  removing  shoals  in  Whitehall  Harbor  (10,000 

cubic  yards).    Total  mud  excavation,  79,000  cubic  yards,  at  30  cents 23, 700 

Contingencies  and  superintendence 3,300 

Sum  total 30,000 

It  seems  probable  that  the  deepening  here  estimated  for  will  be  of  permanent  effect. 
The  channel  was  naturally  a  deep  one.  It  was  shoaled  in  years  past  by  the  wearing 
down  of  the  banks  by  the  ''wash''  of  the  side- wheel  steamers  which  formerly  came 
up  to  Whitehall. 

These  boats  no  longer  come  up  the  Narrows,  but  now  stop  at  the  end  of  the  broad 
lake  at  Ticonderoga. 

The  only  steamers  which  now  pass  regularly  are  screw  steamers,  which  tow  fleets 
of  oanal-boacs,  and  which  make  little  or  no  ''  wash.'' 

I  am,  colonel,  very  respectfully,  your  obedient  servant, 

William  P.  Judson, 
•  Assistant  Engineer, 

Lieut.  Col.  H.  M.  Robert, 

Corps  of  Engineers,  V,  S,  A,  . 
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OO  lO. 

PRELIMINARY  EXAMINATION  OF  LAKE  CHAMPLAIN  AT  FOUR  CHAN- 
nels, new  york. 

United  States  Engineer  Office, 

Oswego,  y.  Y.,  October  16,  1884. 

Sir  :  In  compliance  with  your  instructions,  dated  July  31, 1884, 1  have 
the  honor  to  submit  the  following  report  of  the  result  of  an  examination 
made  by  me,  on  the  7th  instant,  of  Lake  Ghamplain^  at  Four  Channels, 
Kew  York. 

The  upper  end  of  Four  Channels  is  about  12  miles  north  of  White- 
hall, and  Benson  Landing,  Vt.,  at  the  lower  end  of  Kinyon's  Bay,  is 
2  miles  farther  north.  Between  these  two  points  lie  the  difficulties 
which  it  is  desired  to  remove.  Of  the  four  channels  only  the  eastern 
one  can  be  now  used  by  a  tow,  and  it  is  too  narrow  for  tows  to  pass  one 
another,  and  yet  tows  cannot  stop,  like  single  boats,  to  let  another  one 
pass,  without  getting  all  tangled  up.  A  single  long  tow  is  endangered 
by  being  obliged  to  pass  so  near  the  rocky  shore  of  Cedar  Mountain, 
which  forms  the  right  bank.  A  sufficiently  wide  channel  for  two  tows 
to  pass  one  another  should  be  provided  here  by  dredging. 

At  the  lower  end  of  Four  Channels  begins  Kinyon's  Bay,  which  is 
very  shallow.  The  Coast  Surv/ey  chart  shows  only  8J  feet  at  the  shal- 
lowest part  of  the  channel,  while  the  tugs  draw  from  9^  to  10  feet.  I 
understand  that  there  is  a  very  narrow  channel,  kept  open  by  the  wheels 
of  the  tags,  but  it  is  difficult  to  keep.  The  tug  I  crossed  the  bay  in 
struck  twice,  and  the  pilot  told  me  that  the  previous  day  it  had  taken 
him  one  hour  to  get  bis  tow  across  this  bay,  a  distance  of  1  mile.  A 
suitable  channel  should  be  dredged  here. 

The  commercial  importance  of  this  improvement  is  discussed  in  the 
preliminary  report  made  this  day  on  Whitehall  Harbor.  The  daily  com- 
merce passing  though  the  Narrows  of  Lake  Champlain,  and  affected 
by  this  improvement,  is  4,000  tons,  or  1,000,000  tons  annually.  As 
stated  in  the  report  on  Whitehall,  both  of  these  improvements  should 
be  included  in  one,  under  the  title  of  '<  Improving  Lake  Champlain  Nar- 
rows from  Benson  Landing,  Vt.,  to  Whitehall,  N.  Y." 

While  the  examination  ordered  is  called  '*  Lake  Champlain  at  Four 
Channels,  New  York,"  and  might  mean  .only  the  Four  Channels,  I  have 
interpreted  it  to  include  the  lake  in  that  vicinity.  But  if  an  appropria- 
tion is  made,  its  intended  application  should  be  clearly  defined. 

I  think  the  improvement  is  worthy  to  be  made,  and  would  estimate 
the  survey,  maps,  &c.,  to  cost  $200. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut.  Col.  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


survey  of  lake  champlain  at  four  channels,  new  york. 

United  States  Engineer  Office, 

Ostcegoj  N.  F.,  January  28, 1885. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  survey 
of  Lake  Champlain  at  Four  Channels,  New  York,  just  completed  under 
my  direction  by  Assistant  Engineer  William  P.  Judson. 
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The  report  on  the  prelimiDary  examinatioD  of  this  locality,  inade  by 
me  personally,  was  submitted  under  date  ol  October  16, 1884. 

The  survey  was  extended  beyond  the  exact  limits  of  Four  Channels, 
since  my  preliminary  examination  above  referred  to  established  the 
fact  that  across  Kinyon's  Bay,  which  is  adjacent  to  and  just  below  the 
foot  of  Four  Channels,  a  shoal  occurred  carrying  only  9  feet  at  low  water. 

The  improvement  of  the  channel  across  Kinyon's  Bay  is  fully  as 
necessary  as  the  improvement  at  Four  Channels. 

Although  the  survey  ordered  is  called  "Lake  Champlain  at  Four 
Channels,  New  York,"  I  have  construed  it,  as  stated  in  my  preliminary 
report,  to  include  the  lake  in  its  immediate  vicinity. 

The  survey  shows  that  to  properly  itnprove  that  part  of  Lake  Cham- 
plain  between  the  head  of  Four  Channels  and  deep  water  in  Kinyon's 
Bay,  a  distance  of  about  2  miles,  it  will  be  necessary  to  remove  about 
170,000  cubic  yards  of  mud,  together  with  the  probable  closure,  at  a 
small  expense,  of  the  "  Cross  Channel.'' 

The  estimated  cost  of  this  work  is  $50,000.  It  seems  highly  probable 
that  the  channel  across  Kinyon's  Bay  can  be  improved  upon  the  lines 
indicated  by  Assistant  Engineer  Judson  without  changing  the  present 
site  of  Beacon  XV.  The  improvement  proposed  would  give  a  channel 
12  feet  deep  at  extreme  low  water,  and  about  200  feet  wide  in  the  por- 
tion improved. 

Assistant  Engineer  Judson's  report  and  map*  of  the  survey  are  for- 
warded herewith. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Egbert, 
Lieut.  Col.  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 


lii:PORT  OF  MR.  WILLIAM   P.  JUDSON,  ASSISTANT  ENGINEER, 

■••-»9 

United  States  Engineer  Office, 

Oswego,  N.  Y.,  January  27,  ld85. 

Colonel  :  I  have  the  honor  to  submit  the  following  report  upon  the  survey  of  Lake 
Champlain  at  and  near  Four  Channels,  New  York. 

The  survey  was  made  between  December  29, 1884,  and  Januarys,  1885,  and  the  map 
of  it,  which  is  herewith  submitted,  shows  that  portion  of  the  Narrows  of  Lake  Cham- 
plain lyin^  between  the  hea<l  of  Four  Channels  on  the  south  and  Benson  Landing,  at 
the  foot  ot  Kinyon's  Bay,  on  the  north,  a  distance  of  2|  miles. 

The  average  width  is  one-half  mile. 

The  obstructions  to  navigation  in  this  portion  of  the  lake  occur  within  these  limits, 
there  being  a  clear  channel  above  and  below. 

The  passage  known  as  Four  Channels  lies  between  the  head  of  Cedar  Mountain,  on 
the  Vermont  shnre,  and  Pulpit  Point,  on  the  New  York  shore. 

The  width  of  the  Narrows  at  this  point  is  1,000  feet. 

This  space  is  divided  into  three  channels  by  two  parallel  lines  of  narrow  mud  banks, 
or  low  islands,  whose  tops  are  covered  by  rushes,  and  are  at  about  2  feet  above  ex- 
treme low-water  level. 

These  channels  may  be  described  ns  the  West  Channel,  the  Center  Channel,  and  the 
Cedar  Mountain  or  East  Channel.  There  is  also  the  Cross  Channel,  which  latter  is 
a  cut-off,  connecting  the  Center  Channel  with  the  Cedar  Mountain  Channel. 

Of  these  the  West  Channel  is  closed  by  gradual  deposit,  and  by  the  upheaval  of  the 
bottom,  caused  by  the  subsidence  of  the  railroad  embankment  which  skirts  the  west 
shore.  This  upheaval  has  also  formed  three  islands  of  200  by  50  feet  each,  which  ap- 
pear on  the  map. 

This  channel  need  not  be  considered. 

The  Center  Channel  is  100  to  150  feet  wide  between  9-foot  curves  with  a  governing 
depth  of  11^  to  12  feet  at  extreme  low-water  level. 

■■  ■  ™'       l^—-»         ■■  ■  ■-     l^—  ■-■ ■-  I  ■■  ■  ■■■■Willi  ■!  .-.11  ^^ 

*  Omitted. 
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It  is  not  mnch  used,  apparently  because  the  lowei:  1,000  feet  of  its  course  lies  along 
the  west  Hhore,  and  boatmen  fear  damage  from  proiecting  rocky  points  and  from  ran- 
dom blocks  of  granite  and  other  obstructions  \viiich  the  railroad  company  has  placed 
along  its  embankments,  to  stop  the  wash,  and  to  check  the  subsidence  of  the  tracks. 

The  railroad  here  follows  the  shore  line  closely,  cutting  through  the  rocky  points 
and  filling  across  the  bays. 

These  tills  have  constantly  settled  since  their  construction,  mauy  years  ago,  and 
Tast  quantities  of  material  have  been  put  into  them.  Old  canal-boats,  trees,  stamps, 
and  brush,  as  well  an  earth  and  random  stone,  have  been  freely  used. 

To  avoid  these,  boatmen  shun  the  west  shore. 

The  portion  of  the  shore  along  which  the  Center  Channel  runs  lies  from  southwest 
to  northeast,  so  that  passing  tows  would  be  drifted  onto  it  by  the  current,  and  by  a 
southerly  or  an  easterly  wind. 

For  this  reason,  and  because  it  would  require  nearly  as  much  excavation  as  the 
Cedar  Mountain  Channel,  the  improvement  of  this  channel  is  not  advised. 

The  Cedar  Mountain  Channel  (excepting  at  its  head,  above  the  confluence  of  the 
Cross  Channel,  or  cut-oflf)  is  120  feet  to  150  feet  wide  between  the  9- foot  curves,  with 
a  governing  depth  of  13  feet. 

In  the  portion  excepted,  for  a  length  of  1,500  feet  it  is  80  to  100  feet  wide,  with  a 
governing  depth  of  13  feet. 

This  is  the  channel  whose  improvement  is  recommended. 

It  is  now  the  most  used,  and  if  the  portion  above  referred  to  is  widened  to  200  feet 
it  will  meet  all  requirements  of  commerce. 

If  excavated  it  will  be  subject  to  encroachment  upon  one  side  'only,  the  east  side 
being  the  vertical  rock  face  of  Cedar  Mountain,  close  to  which  the  channel  runs  for 
6,000  feet,  to  the  head  of  Kinyon's  Bay. 

It  is  evident  that  the  comparatively  narrow  head  of  this  channel  is  due  to  the 
deflection  of  current  through  the  Cross  Channel. 

To  maintain  the  increased  area  of  cross-section,  as  proposed,  the  Cross  Channel 
should  be  closed. 

This  can  be  done  at  a  minimum  of  cost  by  depositing  in  it  a  portion  of  the  dredged 
material,  and  thus  joining  the  two  mud  banks  or  islands  which  the  Cross  Channel  now 
separates. 

The  space  is  but  100  feet  wide,  and  can  be  closed  by  7,500  cubic  yards  of  material. 

The  closure  will  be  permanent  if  placed  midway  between  the  ends  of  the  Cross 
Channel,  and  also  if  covered  on  the  upper  side  by  an  apron  of  brush  mattress  secured 
bypiles. 

This  apron  would  be  a  simple  and  inexpensive  construction  of  fascines  and  brush, 
120  feet  long  by  12  feet  wide  by  2i  feet  thick. 

A  similar  mattress  was  built  by  me  at  Wilson  Harbor  in  1882,  and^st  $1.20  per 
square  yard  of  surface  (see  page  2438,  Report  Chief  of  Engineers,  1882)^' 

Its  foot  would  be  ballasted  by  a  line  of  stone,  and  its  top  secured  to  ten  piles  placed 
on  its  down-stream  side.    These  piles  can  be  driven  at  small  cost  by  a  water-let. 

The  cost  of  forming  the  bank  of  dredged  material  behind  this  apron  would  be  equal 
to  the  services  of  four  men  for  12  days  to  unload  scows. 

ESTIMATE. 

160  square  yards  brush  mattress,  at  $1.20 $199 

10  piles,  at  $2  each 20 

Driving,  at  $2  each 20 

50  yards  stone,  at  $1  per  yard -. 50 

48  days'  labor,  at  $1.50  per  day T2 

Superintendence  and  contingencies 146 

Total 500 

♦ 

For  the  present  improvement  of  the  Cedar  Mountain  Channel,  and  to  give  relief 
until  the  whole  of  the  1,500  linear  feet  shall  be  improved)  550  linear  feet  of  its  upper 
end  should  first  be  widened.  * 

This  will  require  the  excavation  of  30,000  cubic  ^ards  of  material.  To  widen  the 
remainder  of  the  proposed  1,500  feet  cut  will  require  the  excavation  of  35,000  cubic 
yards  additional. 

All  the  material  is  soft  mud. 

The  cut  estimated  for  is  200  feet  wide  at  bottom,  with  side  slopes  of  one  on  four, 
with  12  feet  depth  at  extreme  low- water  level. 

It  has  been  further  suggested  that  a  boom  should  be  placed  along  the  rocks  of  Cedar 
Mountain  to  prevent  boats  from  crowding  onto  them,  several  cases  of  damage  having 
thus  occurred. 

If  the  channel  is  widened  this  boom  will  not  be  necessary. 

Three-fourths  of  a  mile  further  northward,  at  the  foot  of  Cedar  Mountain,  the  Nar- 
rows widen  into  Kinyon's  Bay, 
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The  several  channels  hefore  described  here  anite  in  one  shallow  channel  across  the 
bay.  the  entire  area  of  which  is  shoal. 

This  channel  has  a  goYoruiug  depth  of  9^  feet,  with  a  width  of  100  to  200  feet  be- 
tween the  9-foot  curves. 

The  actual  maximum  draft  of  the  passing  tow-boats  being  11  feet,  the  need  for  deep- 
ening this  channel  is  urgent. 

The  present  channel,  as  above  described,  is  defined  by  a  beacon  at  each  end — Beacon 
No.  XV  at  the  head  and  beacon  No.  XVI  at  the  foot.  The  line  Joining  these  beacons 
is  exactly  the  center  of  the  existing  narrow  channel. 

The  proposed  cut  should  begin  at  700  feet  north  from  Beacon  XV,  and  extend  5,100 
feet  northward.  The  cut  should  be  12  feet  deep  at  extreme  low- water  level,  with  a 
width  at  bottom  of  200  feet. 

The  side  slopes  are  estimated  at  one  on  four,  because  of  the  extremely  soft  charac- 
ter of  all  the  material.  • 

Such  a  channel  located  on  the  line  now  marked  by  the  beacons  would  require  the 
excavation  of  125,000  cubic  yards  of  material. 

By  moving  the  upper  end  of  the  range  75  feet  westward,  this  amount  would  be  re- 
duced to  105,000  cnbic  yards. 

This  saving  would  justify  moving  Beacon  XV  to  the  westward  75  feet,  in  case  such 
removal  were  considered  necessary.  ^ 

It  is  not  probable  that  this  channel  will  be  permanent,  though  it  is  the  only  one 
which  can  be  made  across  Kinyon's  Bay. 

The  effective  scour  of  the  spring  current  will  be  slight  in  the  wide  water  of  the 
bay,  and  the  soft  material  of  the  shoals  on  each  side  of  the  cut  may  be  expected  to 
encroach  on  the  proposed  excavation. 

Examination  of  the  curves  shows  that  the  wash  from  the  banks  and  shoals  above  is 
here  depositing,  and  is  gradually  extending  the  islands  and  mud  banks  of  ^<The 
Marsh,''  which  at  present  terminate  at  the  foot  of  Cedar  Mountain,  Beacon  XV  mark- 
ing their  extreme  northern  limit. 

It  would  be  impracticable  to  deepen  or  maintain  this  channel  by  any  construction 
to  confine  the  current. 

Such  construction  to  be  of  effect  must  reach  to  high-water  level ;  it  must  be  massive, 
to  resist  the  thrust  and  impact  of  heavy  ice;  its  efficiency  would  be  doubtful;  and 
its  cost  and  maintenance,  capitalized,  would  exceed  the  expense  of  repeated  dredging. 

The  channel  here  described  carries  the  improvement  to  Benson  Landing,  north- 
ward from  which  point  there  is  a  deep  and  clear  passage-way. 

The  needs  of  commerce  will  be  best  supplied  by  (1)  making  a  single  deep  cut  along 
the  center  of  the  proposed  Kinyon's  Bay  Channel,  and  dumping  th«i  material  in  the 
deep  water  on  the  east  shore,  2  miles  north  of  Beuson  Lauding;  (2)  widening  the 
head  of  Cedai:  Mountain  Channel  and  using  parts  of  the  material  to  close  the  Cross 
Channel. 

Finally,  alternating  operations  on  the  continuance  of  those  two  works  until  both 
are  completed. 

The  only  interests  to  be  considered  in  the  improvements  are  those  of  passing  com- 
merce.   There  are  no  local  concerns  of  any  kind  to  be  affected  by  either  work. 

The  depths  referred  to  here  and  upon  the  maps  are  below  the  plane  of  extreme  low - 
water  level,  as  shown  by  the  zero  of  the  Fort  Montgomery  and  Burlington  gauges. 

This  plane  is  8.75  feet  above  the  top  of  the  miter-sill  of  the  first  lock  at  Whitehall. 

High- water  level,  as  shown  upon  the  face  of  rock  at  Cedar  Mountain,  is  5.5  feet 
above  zero. 

Extreme  high- water  level  is  one  foot  higher,  or  6.5  feet  above  zero. 

Mean-water  level  during  the  months  of  May  to  December,  inclusive,  for  the  twelve 
years  from  1870  to  1882,  is  1.6  feet  above  zero. 

The  survey  was  made  on  the  ice,  and  each  of  the  fourteen  hundred  soundings  shown 
on  the  map  was  accurately  located. 

At  each  alternate  sounding  a  boring  was  made  to  13^  feet  depth.  Soft  mud  was 
found  everywhere,  except  in  some  cases,  at  the  first  sounding  next  the  shores,  when 
pieces  of  fallen  rock  were  struck. 

In  the  quantities  of  excavation  which  are  estimated  for,  the  usual  addition  of  20 
per  centum  to  the  measurement  in  position  has  been  made,  to  reduce  to  scow  meas- 
urement. 

The  estimated  work  is  summarized  as  follows: 

Cubic  yards. 

Widening  the  head  of  Cedar  Mountain  Channel  to  200  feet,  for  550  linear  feet.    30, 000 

Widening  950  linear  ieet  additional  of  Cedar  Mountain  Channel  to  200  feet 35, 000 

Widening  and  deepening  channel  across  Kinyon's  Bay,  5,100  linear  feet,  200 

feet  wide 105,000 


Total  scow  measurement 170,000 


2318      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S   ARMY. 

At25oeBteperyard 142,500 

BmRh  mattress  and  piles  to  cover  material  deposited  to  close  Cross  Channel.  500 

Moving  Beacon  XV 1,000 

Contingencies 6,000 

Total. 60,000 


The  proposed  depth  thronghont  is  12  feet  at  extreme  low- water  level. 
No  statement  of  the  passing  commerce  to  be  benefited  by  the  proposed  work 
obtained. 

As,  however,  the  entire  throuffh  commerce  of  Lake  Champlain  and  the  Whitehall 
Canal  must  pass  here,  its  annual  amount  is  large,  and  Justifies  the  proposed  improve- 
ment. 

I  am,  colonel,  very  respectfully,  your  obedient  servant, 

Wm.  p.  Judson, 

Aanstant  Engineer, 
Lieut.  Col.  Henrt  M.  Robert, 

Corps  of  EngineerSj  XJ,  S*  A, 


O  O  II. 


PRELIMINARY  EXAMINATION  OF  MOUTH  OF  THE   8ARANAC   RIVER  AT 

FLATTSBURG,  NEW  YORK. 

United  States  Engineer  Office, 

Oswegoj  y.  Y.,  September  26,  1884. 

Sir  :  I  have  the  honor  to  report  that,  in  compliance  with  the  instruc- 
tions of  the  Ohief  of  Engineers,  dated  July  31, 1884, 1  made  a  personal 
examination  of  the  month  of  the  Saranac  Biver  at  Plattsburg,  N.  Y., 
on  the  19th  instant,  and  also  consulted  with  the  various  parties  inter- 
ested in  the  improvement.  What  they  desire  is  increased  harbor  facil- 
ities, especially  in  connection  with  the  Delaware  and  Hudson  Canal 
Oompany  Railroad  depot,  so  as  to  make  Plattsburg  a  lumber-distribut- 
ing port.  After  carefully  looking  over  the  ground,  it  appeared  to  me 
that,  instead  of  dredging  out  the  entire  mouth  of  the  river,  it  would  be 
better  to  excavate  a  channel  on  the  north  side,  about  250  feet  wide, 
from  the  10-foot  curve  in  the  bay  to  the  inner  shore  line,  a  distance  of 
about  2,200  feet,  to  a  depth  of  about  9  feet,  provided  no  rock  has  to  be 
dredged.  Making  a  rough  estimate  from  the  Lake  Survey  and  from 
observation,  this  plan  would  require  the  excavation  of  about  160,000 
cubic  yards,  at  an  expense  of  about  $40,000.  The  railroad  company 
would  dock  the  south  side  of  this  cut,  giving  them  a  dock  front  of  about 
2,000  feet,  and  the  two  or  three  owners  of  the  islands  would  doubtless 
dock  their  front  for  a  distance  of  from  1,000  to  1,500  feet,  as  it  would 
make  their  property  very  valuable  for  lumber  yards;  but  I  did  not  see 
them  after  having  thought  of  this  plan  of  improvement,  and  therefore 
have  nothing  to  base  this  opinion  upon  except  the  opinions  of  others 
and  the  fact  that  it  would  be  so  greatly  to  their  interest. 

Before  leaving  Plattsburg  I  submitted  this  plan  to  a  company  of 
gentlemen,  including  the  member  of  Congress  from  that  district  and 
oUiers  largely  interested  in  the  commercial  prosperity  of  the  place,  and 
they  were  unanimous  in  their  approval  of  it  as  the  best  solution  of  the 
problem.  It  will  much  more  than  double  the  dockage  front  of  the  port 
at  a  trifling  cost. 

It  is  my  judgment  that  the  improvement  is  worthy  of  being  made, 
provided  rock  does  not  interfere,  though  I  am  not  sure  but  that  the  25 
feet  ac^acent  to  the  proposed  line  of  docks  should  be  dredged  by  the 
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owners  of  the  docks  as  private  property,  as  that  i>ortion  will  not  be 
available  for  public  use  as  a  channel.  This  would  redace  the  cost  to  the 
United  States  to  $30,000. 

The  commercial  statistics  of  this  port  are  not  furnished,  as  they  are 
contained  each  year  in  the  Annual  Report  of  the  Ohief  of  Engineers.  I 
would  estimate  the  cost  of  making  the  survey,  maps,  plans,  and  esti- 
mates at  $250. 

Very  respectftilly,  your  obedient  servant, 

Henrt  M.  Bobert, 
Lieut  Col.  of  Engineers* 
The  Chief  of  Engiosers. 


SURVEY  OP  MOUTH  OP  THE  SARANAO  RIVER  AT  PLATTSBURG,  NEW 

YORK. 

United  States  Engineer  Office, 

Oswego,  -W.  T.,  December  26, 1884. 

Sir  r  I  have  the  honor  to  submit  the  following  report  on  the  survey 
of  the  mouth  of  the  Saranac  Biver  at  Plattsburg,  I^.  Y. 

The  present  harbor  of  Plattsburg,  which  is  very  small,  is  an  artificial 
one,  protected  by  a  breakwater.  The  extension  of  the  breakwater  will 
not  add  to  the  available  harbor  in  any  reasonable  proportion  to  the  ex- 
jiense,  nor  would  the  increased  room  be  as  conveniently  located  as  if 
the  harbor  extension  were  made  by  excavating  the  river  mouth.  The 
present  survey  indicates  that  the  harbor  facilities  can  be  increased  to 
the  same  extent  much  cheaper  by  excavating  an  inner  harbor  in  the 
river  mouth  than  by  extending  the  breakwater. 

Under  date  of  September  26, 1884, 1  submitted  a  report  of  a  prelim- 
inary examination  of  this  locality  made  by  me  personally,  and  I  now 
forward  herewith  the  report  and  map  of  a  survey  of  the  mouth  of  the 
Saranac  Biver,  just  completed  by  Assistant  Engineer  L.  Y.  Schermer- 
horn. 

The  survey  developed  the  fact  that  below  a  depth  of  5  feet  at  low 
water  the  material  to  be  dredged  to  make  the  basin  or  inner  harbor  is 
very  hard  clay  mixed  with  stones.  The  bed-rock,  that  I  had  some  fears 
of,  shelves  off  in  a  way  not  to  interfere  with  an  inner  harbor.  The  ma- 
terial to  be  dredged  is  about  one-half  soft  mud,  sand,  and  sawdust,  and 
the  other  half  hard  clay  mixed  with  bowlders,  the  dredging  of  which 
would  cost  more  than  twice  as  much  as  the  soft  material.  With  power- 
ful dredges  this  harder  material  could  be  removed  at  but  little  extra 
expense,  but  the  dredges  on  Lake  Ghamplaiu  are  not  adapted  to  such 
material,  and,  considering  the  uncertainty  of  the  difficulties  attending 
its  removal,  I  would  estimate  the  average  cost  of  the  dredging,  includ- 
ing contingencies  and  superintendence,  at  50  cents  per  cubic  yard. 

In  my  preliminary  report  I  suggested  the  propriety  of  making  an  in- 
ner harbor,  consisting  of  a  channel  250  feet  wide,  supposing  the  islands 
to  the  north  of  the  channel  would  be  utilized  for  dock  room.  Upon 
farther  inquiry  there  seems  no  immediate  likelihood  of  the  northern 
side  of  the  channel  being  docked,  and  as  the  dredging  is  so  much  more 
exi>en8ive  than  anticipated,  I  would  propose  to  make  the  inner  harbor 
only  150  feet  wide,  which  will  answer  all  the  purposes  of  commerce  if 
only  the  southern  side  is  used  for  docks,  and  would  probably  answer 
even  if  the  northern  side  were  used.  If  the  future  developments  of 
commerce  should  demand  a  greater  width,  which  is  extremely  doubt- 
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fal,  it  would  be  a  simple  thing  to  increase  the  width  by  dredging  to 
the  north  of  the  channel  before  that  side  is  docked.  I  wonld  propose 
to  run  the  southern  line  of  the  channel  from  the  northeastern  angle 
of  the  steamboat  dock  1,500  feet  westerly,  dredging  this  to  an  average 
depth  of  10  feet,  so  as  to  allow  of  a  9-foot  channel  at  extreme  low  water, 
which  rarely  occurs.  From  the  mouth  of  this  inner  harbpr  the  channel 
would  flare  outward  to  the  11-foot  curve,  being  about  400  feet  wide  at 
this  curve,  the  dredging  of  this  outer  part  being  to  a  depth  of  11  feet 
The  entire  amount  of  dredging  would  be  about  120,000  cubic  ^'ards, 
which  would  cost,  at  50  cents  a  cubic  yard,  including  contingencies  and 
superintendence,  $60,000. 

This  is  essentially  an  extension  of  the  project  for  improving  Platts- 
burg  Harbor,  and  I  would  suggest  the  propriety  of  retaining  the  former 
name  of  the  appropriation. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Bobert, 
Lieut.  Col.  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  mr.  l.  y.  schermerhorx,  assistant  engineer. 

United  States  Engineer  Office, 

Oswegoy  N.  F.,  December  24,  1884. 

Sir:  I  have  the  honor  to  submit  the  followiDg  report  on  the  survey  of  the  month 
of  the  Saranac  River,  at  Plattsburg,  N.  Y. 

Ihe  survey  covered  that  part  of  the  month  of  the  river  contained  between  the  isl- 
and and  the  south  shore  of  the  mainland,  and  from  the  Delaware  and  Hudson  Canal 
Company's  Railroad  on  the  west  to  the  12-foot  curve  in  Lake  Champlain. 

For  the  purpose  of  general  information,  soundings  were  made  over  the  area  in  front 
of  the  steamboat  docks,  extending  out  to  the  12-foot  curve. 

The  Saranac  River  at  the  crossing  of  the  Delaware  and  Hudson  Canal  Company's 
Railroad  divides  into  two  branches,  of  which  the  main  branch  passes  north  of  the  isl- 
and. The  survey  did  not  cover  this  main  branch,  because  it  is  extremely  shallow 
and  stony.  It«  vicinity  is  isolated  from  the  commercial  part  of  Plattsburg,  and,  in 
addition,  access  to  any  possible  Improvement  therein  located  would  be  separated  from 
deep  water  in  Lake  Champlain  by  shoals  nearly  one-half  a  mile  in  width. 

Tne  entire  area  of  the  river's  mouth  is  very  shallow,  averaging  about 2  feet  in  depth. 
The  island  that  partly  fills  the  mouth  has  an  elevation  of  from  2  to  3  feet  above  low 
water,  and  is  covered  to  a  depth  of  over  3  feet  at  the  high- water  stages  of  the  lake. 
The  island  consists  of  river  detritus  brought  down  at  freshets.  The  general  charac- 
ter of  the  mouth  of  the  river,  as  determined  by  borings,  was  found  to  consist  of  mud. 
Band,  and  sawdust  for  a  depth  of  about  3  feet,  or  to  a  depth  of  about  5  feet  below  the 
Burfaoe  of  low  water.  The  borings  were  carried  to  a  depth  of  10  feet  below  low  water, 
and  the  bottom  below  the  mud,  sand,  and  sawdust  was  Invariably  found  to  consist  of 
clay,  mixed  with  bowlders,  into  which  iron  bars  could  with  difficulty  be  driven.  At 
the  mill-race«  near  the  southwestern  corner  of  the  bay,  the  bed-rock  rises  to  the  sur- 
face, but  with  such  a  dip  to  the  east  as  to  carry  it  quickly  beyond  the  depth  of  the 
borings  made. 

The  clay  and  bowlder  substratum  above  referred  to  is  probably  of  the  same  char- 
acter as  that  which  covers  the  area  in  front  of  the  Bt«amboat  wharves,  and  can  be 
easily  removed  by  suitable  dredges. 

Near  the  northern  angle  of  the  steamboat  docks  is  a  crib  about  30  feet  square, ' 
formerly  used  as  an  aid  to  steamers  using  this  part  of  the  dock.    This  crib  would 
require  to  be  removed  in  the  proposed  improvement. 

The  improvement  which  seems  to  be  desired,  and  for  which  this  survey  was  made, 
consists  of  a  dredged  basin  150  feet  wide  and  1,500  feet  long,  the  south  limit  of  which 
extends  westerly  from  the  most  northerly  angle  of  the  steamboat  wharves  on  a 
straight  line  towards  the  southerly  end  of  the  railroad  trestle.  To  connect  this  basin 
with  deep  water  in  the  lake  a  small  amount  of  dredging  would  be  required.  To  in- 
sure the  entrance  of  tugs  and  vessels  drawing  9  feet  of  water  would  require  the  exca- 
vation of  the  basin  to  a  depth  of  10  feet  at  low  water,  and  the  excavation  to  a  depth 
of  11  feet  of  the  connection  between  the  entrance  to  the  basin  and  deep  water  in  the 
lake. 
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It  ia  probable  that  the  permanency  of  such  a  dredged  basin  would  be  inoreased  hj 
eloeing  the  sooth  branch  of  the  Saranac  River  at  its  point  of  division  near  the  rail- 
road bridge,  so  as  to  prevent  freshets  washing  matorial  into  the  basin  from  the  con- 
tignous  shallow  areas. 

The  formation  of  snch  a  basin  or  inner  harbor  wonld  permit  the  utilization  of 
large  adjacent  land-areas  for  coal  and  lumber  yards,  and  such  other  industries  aa 
might  require  accommodation.  It  is  expected  that  the  owners  of  the  land  a^jacenl 
to  the  basin  would  construct  the  necessary  docks  and  slips. 

The  estimate  would  be  as  follows  for  a  basin  or  inner  harbor  1,500  feet  in  length, 
160  feet  in  width,  dredged  to  a  depth  of  10  feet  at  low  water,  together  with  the  deep- 
ening to  a  depth  of  11  feet  of  the  connection  between  such  a  basin  and  deep  water 
in  the  lake : 

BXCAVATION  OP  BA81N. 

Cnbio  yardSk 

Mud,  sand,  and  soft  material 35,000 

Clay  mixed  with  bowlders 55,000 

XXCAVATION  OF  APPROACH  TO  BASIN  FROM  THB  LAKB. 

Sand, gravel,  and  sawdust -. 20,000 

In  the  foregoing  estimate  of  quantities  35  per  cent,  has  been  added  to  place  meaa- 
Bzement  to  reduce  it  to  soow  measurement. 

COST. 

65|000  oubic  yards  mud,  sand,  and  soft  material,  at  30  cents $16, 500 

66,000  cubic  yards  clay  mixed  with  bowlders,  at  60  cents 33,000 

Bemoval  of  crib  near  entrance  to  basin 1,000 

Contingencies 1 5,600 

Total 56,000 

Very  respectfully,  your  obedient  servant, 

L.  Y.  SCHBRMBRHORN, 

AaHatant  Engineer* 
lieut.  Col.  Hbnrt  M.  Robbrt, 

Corps  of  Engineers,  U,8,A, 


O  O  la. 

PRELIHINART  EXAMINATION  OF  MAQUAM  BAT,  8WANT0N,  VERMONT. 

United  States  Engineer  Office, 

Oswego^  N.  Y.,  October  24, 1884. 

Sir:  In  compliaDce  with  your  instructioDs  dated  Jnly  31, 1884, 1  have 
the  houor  to  submit  the  following  report  of  the  result  of  a  preliminary 
examination  made  by  me  on  the  8th  instant  of ''  Maquam  Bay,  Swanton, 
Vermont.^ 

Maquam  Bay  is  a  portion  of  Lake  Qhamplain  near  its  northeastern 
end.  Swanton  is  a  town  about  2  miles  east  of  the  bay.  Swanton 
Harbor,  or  Maquam,  as  it  is  now  called,  is  the  portion  of  the  bay  nearest 
Swanton,  and  is  the  western  terminus  of  the  Saint  Jobnsbury  and  Lake 
(Ihamplain  Bailro<ad,  which,  with  the  Portland  and  Ogdensburg  liail- 
road,  connects  Lake  Ohamplain  with  the  seat>oard  at  Portland,  Me. 
Maquam  itself  is  nothing  at  present  but  the  point  of  transfer  from  the 
boats  to  the  cars,  and  vice  versa. 

A  survey  of  this  harbor  was  made  in  1872  by  the  Engineer  Depart- 
ment, and  a  full  report  with  all  the  facts  bearing  on  the  case  published 
in  the  Annual  Report  of  the  Chief  of  Engineers,  1873,  pages  397-403, 
to  which  I  would  respectfully  refer.  During  my  examination  of  the 
locality,  I  learned  that  the  Saint  Johnsbury  and  Lake  Ohamplain  Rail- 
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road  had  been  completed,  and  that  they  proposed  to  build  additional 
docks  at  once;  that  tbe  improvement  desired  at  this  locality  is  the  con- 
struction of  a  breakwater  to  protect  the  dockage  front;  that  this  im* 
provement  would  be  simply  a  modification  of  the  present  plan  for  im- 
proving Swan  ton  Harbor,  Vermont,  and  would  take  the  place  of  that 
improvement. 

At  my  request  Mr.  A.  B.  Jewett,  the  superintendent  of  the  Saint 
Johnsbury  and  Lake  Champlaiu  Railroad,  prepared  a  statement  of  the 
commerce  that  would  be  benefited  by  this  improvement,  concurred  in 
by  Mr.  Folsom,  superintendent  of  the  Connecticut  and  Passumpsic 
Railroad,  a  connecting  line,  and  also  what  the  railroad  company  would 
do  in  regard  to  building  docks.    A  copy  of  this  statement  is  inclosed. 

The  railroad,  of  which  Maquam  is  one  terminus,  will  supply  a  large 
part  of  Northern  Vermont  and  New  Hampshire  with  its  coal  and  iron  and 
other  articles  that  can  be  cheaply  transported  by  water  to  Maquam.  For 
lack  of  proper  terminal  facilities  only  137  canal-boats,  carr^'ing  16,525 
tons  arrived  at  Maquam  during  the  season  of  1883.  Tbe  railroad  com- 
pany's steamer  makesdaily  trips  across  the  lake,  but  cannot  lie  over  night 
at  Maquam  for  lack  of  proper  protection.  The  entire  commerce  of  this 
place  is  and  will  be  carried  on  by  canal-boats  towed  by  steam  tugs  or 
barges.  A  breakwater  built  in  water  18  feet  deep,  the  greater  part  of 
it  almost  parallel  to  the  shore,  as  at  Oswego,  would  appear  to  accom- 
modate the  interests  of  such  a  class  of  boats  better  a^t  the  same  expense 
than  tbe  present  plan,  which  places  the  breakwater  almost  at  right  an- 
gles with  the  shore  in  water  varying  in  depth  from  23  to  30  feet.  The 
259  feet  of  breakwater  now  built  in  this  harbor  would  be  very  useful  as 
a  protection  from  the  great  fields  of  ice  that  cause  so  much  trouble  here, 
but  to  obtain  a  given  amount  of  protection  I  think  it  can  be  done  more 
economically  by  placing  the  breakwater  in  shallower  water  under  the 
protection  of  the  old  breakwater.  Even  with  this  plan  the  artificial 
harbor  will  have  a  greater  width  between  the  end  of  the  docks  and  the 
breakwater  than  exists  at  Oswego,  which  provides  for  a  much  larger 
class  of  vessels. 

In  my  judgment  "Maquam  Bay,  Swanton,  Vermont," is  worthy  of 
improvements  A  new  survey  is  not  needed  here  for  use  in  preparing 
plans,  but  if  a  survey  must  be  made  to  conform  to  law,  then  I  would 
estimate  its  cost,  including  preparing  maps,  &c.,  at  $150.  If  the  ex- 
isting surveys  will  answer,  and  only  maps,  plans,  and  estimates  are 
required,  then  I  would  estimate  these  to  cost  $50. 
Very  respectfully,  your  obedient  servant, 

HfiKBT  M.  BOBEBT, 

Lieut  CoL  of  Enffineers. 
The  Ohief  of  Engineers,  XT.  S.  A. 


8tatrmbnt  of  thb  8upbrintekdent  of  thb  saint  johnsbury  and  lakk  cham 

plain  railroad  company. 

Saint  Johnsbury  and  Lakb  Champlain  Railroad  Company, 

Superintendent's  Office, 
Saint  Johnsbury,  Ft,  October  10, 1884. 

Dbar  Sir  :  laolosed  I  send  you  tonnage  at  Maquam  for  season  of  1883,  and  to  Octo- 
bier  1,  1884.  Some  of  our  heavy  shipments  are  yet  to  come  forward,  and  we  shall 
have  qnite  an  increase  over  last  year,  in  my  opinion.  I  also  send  you  section  of  map,* 
with  a  line  drawn  showing  the  section  of  Vermont  and  New  Hampshire  that  the  harbor 
at  Maquam  convenes.    It  comprises  a  territory  nearly  equal  to  one-half  of  the  8t«te 

*  Map  omitted. 
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of  Yennont,  with  a  population  eqnal  to  two-fifbhs  of  the  State.  ThiH  territory  will 
receive  its  supply  of  coal,  iron,  salt,  and  various  other  articles,  from  that  port,  and 
ship  out  spruce  lumber,  granite,  the  coarser  farm  products,  &o.  The  tonnage  will 
largely  increase  if  the  harbor  is  improved  so  as  to  be  safe  for  vessels  to  lay  there.  As  it 
is  now,  vessels  do  not  consider  it  safe  to  remain  there  during  the  iiight  unless  they  get 
nnder  cover  of  the  docks,  and  they  aro  not  extensive  enough  to  afford  protection  to 
Teasels  larger  than  canal-boats.  The  steamer  Maquam,  that  runs  daily  between  thia 
port  and  Plattsbnrg,  is  obliged  to  lay  at  the  Plattsbnrg  end  of  the  line,  while  it 
would  be  largely  beneticial  to  her  business  if  she  could  lay  at  the  Maquam  end. 

The  want  of  protection  makes  the  cost  of  freight  at  this  port  from  15  to  25  cents 
per  t-on  more  than  at- corresponding  places  on  the  lake,  which  would  be  done  away  with 
u  the  protection  was  afforded.  When  the  breakwater  was  located  it  was  contem- 
plated that  the  docks  were  to  be  extended  further  south,  which  has  not  been  done  for 
the  reason  that,  there  being  no  protection,  they  have  been  kept  near  together  so  as  to 
afford  the  larger  amount  of  cover  for  vessels.  It  is  now  arranged  to  build  a  new 
dock  the  coming  season  about  800  feet  south  of  the  present  southerly  dock,  which 
point  is  about  midway  between  the  present  docks  and  the  breakwater.  But  if  no 
oztension  is  to  be  made  to  the  breakwater,  the  new  dock,  like  the  present  one,  will 
have  to  be  built  of  solid  stone,  to  protect  it  from  moving  ice  in  the  spring  of  the  year, 
while  an  extension  of  the  breakwater  should  protect  a  trestle  dock,  and  save  a  large 
ozpense  in  building,  as  well  as  to  make  it  far  more  serviceable,  as  an  isolated  dock 
without  protection  affords^poor  cover  for  vessels  in  rough  weather. 

The  Saint  Johnsbury  and  Lake  Champlain  Railroad,  which  cost  about  $4,000,000, 
was  built  with  a  view  of  furnishing  this  section  of  territory  I  have  marked  out  with 
cheap  lake  freight  both  in  and  out,  and  unless  protection  is  furnished  its  harbor, 
mnch  of  the  money  will  have  been  spent  in  vain. 

Perhaps  I  mav  add  a  word  as  to  the  manner  of  building  the  breakwater,  as  I  have 
giyen  it  much  thought  and  watched  the  working  of  the  elements,  as  well  as  discussed 
it  with  several  practical  engineers.  The  plan  first  adopted  was  to  build  a  crib  27  feet 
high  and  25  feet  wide,  filled  with  loose  stone.  The  foundation  or  bottom  being  soft 
day,  the  ice  shove  in  the  spring  pushed  it  over,  sinking  the  lower  comer  deep  into 
the  clay.  This  plan  was  a  total  failure,  and  a  large  appropriation  was  lost.  The  plan 
now  adopted,  which  is  to  fill  with  loose  stone  to  within  4  or  6  feet  of  the  water-level^ 
and  place  a  similar  ciib  on  top,  has  stood  well  and  has  every  appearance  of  being  all 
ri^ht.  Another  plan  has  been  suggested,  to  build  entirely  of  loose  stone,  without  any 
onb,  relying  on  the  stone  to  resist  the  action  of  ice  and  water.  This  bay  differs  from 
most  others,  for  the  reason  that  the  ice  remains  (fOLite  solid  until  after  the  water  rises 
in  the  spring  knd,  the  winds  shifting,  moves  the  ice  in  different  directions,  thus  push- 
ing very  hard  against  perpendicular  sides ;  therefore,  it  is  necessary  to  slope  that 
part  above  low  water,  so  that  the  ice  will  run  up  the  slope  and  break.  This  is  especially 
the  case  where  the  line  of  the  work  runs  east  and  west.  When  the  angle  is  turned  and 
the  work  is  north  and  south,  the  danger  from  ice  will  be  far  lees.  Trusting  I  havo 
not  trespassed  too  mnch  on  your  time,  and  assuring  yon  I  shall  be  pleased  to  furnish 
yon  any  information  I  can  obtain, 

I  remain,  with  regards,  ttnly  yours, 

A.  B.  Jbwktt, 
Superintendent 

Col.  H.  M.  BOBBRT, 

United  Statee  Engineer. 

The  Connection t  Biver  and  Passnmpsio  Railroad  crosses  the  Saint  Johnsbury  and 
Lake  Champlain  Bailroad  at  Saint  Johnsbury ;  extends  from  Newport  to  White  tUver 
Jnnction.    I  have  considered  the  above  and  consider  it  correct. 

H.  E.  FOUBOM, 
Superintendent  Ccnneotiout  River  and  Paeeumpeio  Bailroad. 


Tonnage  at  Maquanif  Fl.,  from  May  1, 1883,  to  December  1,  1883. 


Artiolet. 


k  . 


Coal 

Iron 

SftDd 

H»y 

Herch*ndise  by  Bteamer  Haqaftm,  ftboat  6  to  6  tons  per  day. 


ifotsl  tonnage. 


Knmber  of  | 
oasaUboftts. 


100 

83 

2 

2 


Average 
tonnage  per 
oanal-Doat. 


T&nt. 


110 

125 

150 

76 


Total  (on* 

najreper 

artiole. 


Tom. 

11,00» 

4,125 

800 

16S 

050 

16,126 
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Tonnage  jrom  May  1,  1884,  to  October  1.  1884. 


ArtiolM. 


COAI 

Iron  , 
•And 


?»1 

n>ike.  oemeiit,  &o 


XerohandiM  by  itMuner  Haqaam,  ftbont  5  or  0  tona  per  d»y . 
Total  tonnage 


Knmber  of 

CADftl-bOftU. 


79 
84 
2 
1 
2 
1 


AVerage 

toanaee  per 

eanal-DoSbt. 


Tona. 


110 
125 
150 
75 
100 
150 


Total  ton- 
nage per 
articue. 


Tona. 


4,290 


75 
100 

150 


14,  a» 


Vtonnage  ftwm  May  1, 1883,  to  October  1, 1883 14,240 

-VkmnagefromMayl,  1884,  to  October  1,1884 HSSI 


Correct. 


A.  B.  Jbwktt, 
SuperintendenL 


8urybt  of  haquam  bat,  swanton,  tbrmont. 

United  States  Engineer  Office, 

OswegOy  N.  Y.,  January  5, 1886. 

Sir  :  I  have  the  honor  to  sabmit  the  following  report  on  the  survey 
<|f  Haqnam  Bay,  Swanton,  Yt. 

As  stated  in  the  report  of  my  preliminary  examination  of  this  local- 
ity, a  complete  survey  of  this  place  was  made  in  1872,  under  the  direc- 
tion of  General  Newton.  Oonsequently  the  present  survey  by  Assist- 
ant  Engineer  L.  Y.  Schermerhom  was  limited  to  a  line  about  700  feet 
from  the  shore,  which  appeared  to  be  the  best  location  for  a  breakwater. 

The  plan  for  the  improvement  of  Maquam  Bay  proposed  in  the  ac- 
companying report  of  Assistant  Engineer  Schermerhom  seems  to  me,  as 
well  as  to  the  parties  most  interested,  to  admirably  meet  the  wants  of 
this  locality.  The  force  of  the  waves  is  very  slight  at  this  place,  bat 
the  ice  is  very  troublesome,  and  the  proposed  breakwater  would  be  pro- 
tected from  the  ice  in  the  most  dangeroas  direction,  the  south,  by  its  lo- 
cation and  by  the  short  piece  of  breakwater  now  built.  By  making  the 
breakwater  simply  of  random  stone,  with  a  thickness  of  20  feet  at  ex- 
treme high  water  and  about  50  feet  at  extreme  low  water,  allowing  tiie 
slopes  to  assume  such  shapes  as  the  waves  will  give  them,  and  placing 
the  breakwater  only  about  700  feet  from  the  shore  and  parallel  to  it, 
with  an  arm  connecting  it  with  the  rocky  point  of  the  shore,  the  en- 
tire dock  front  of  Maquam  can  be  readily  and  cheaply  protected.  The 
portion  of  the  shore  south  of  the  rocky  point  is  scarcely  available  for 
dock  purposes.  About  2,600  linear  feet  ot  breakwater  will  be  required, 
which,  including  superinteudeuce  and  contingencies,  I  would  estimate 
to  cost  about  $56  jver  foot,  or  $140,000  for  the  entire  breakwater.  The 
expenditure  of  one  half  this  sum  will  give  excellent  shelter  to  all  the 
dockage  that  will  be  r^quiied  for  several  years,  and  the  further  expen- 
diture of  funds  on  this  project  should  be  contingent  upon  the  requure- 
ments  of  commerce.  In  other  words,  $70,000  is  all  that  is  required  to 
build  a  breakwater  ample  to  provide  for  ail  the  present  requirements  of 
commerce  at  Maquam,  and  this  will  do  away  with  the  necessity  for  far- 
ther appropriation  for  the  improvement  of  Swanton  Harbor,  Yei^ont 
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(the  two  improvements  being  practically  the  same),  of  the  estimated 
cost  of  which  there  remains  to  be  appropnated  $169,500. 

There  is  forwarded  herewith  Assistant  Engineer  L.  Y.  Schermerhom's 
report,  with  map.* 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 


The  Chief  of  Engineers,  TJ.  S.  A. 


lAeut  Ool,  of  Engineers, 


rbport  of  mr.  l.  t.  8chrrmerh0rn,  assistant  bnoinber. 

United  States  Engineer  Office, 

OaicegOf  January  3, 1885. 

Sir:  I  lave  the  honor  to  submit  the  folIowiDg  report  on  Maquam  Bay,  Swauton, 
Vi.: 

Maqoam  Bay  is  a  deep  iudentation  in  the  shore-line  of  Lake  Champlain  neariti 
northeastern  limits. 

The  only  point  on  Maqnam  Bay  where  any  improvement  would  be  of  utility  is  thi$ 
east  shore,  at  Swanton  Harbor,  Vermont,  and  the  present  consideration  of  Maquam 
Bay  is  applied  to  this  point.  In  October,  1872,  a  comprehensive  survey  of  this  part  of 
Maquam  Bay  was  made  by  AHsistant  Ent^ineer  D.  Whit-e  under  the  direction  of  Gen- 
eral John  Newton,  Corps  of  Eagineers,  United  States  A.raiy,  and  it  was  considered 
that  a  resurvey  was  not  required.  In  December,  1884,  a  brief  examination  was  mad* 
to  determine  whether  any  important  changes  had  ensued  since  the  date  of  the  survey, 
and  also  to  ascertain  the  character  of  the  bottom  over  the  areas  marked  on  the  survey 
of  1872  as  *'mud.''  The  map*  herewith  submitted  is  a  copy  of  Mr.  White's  survey^ 
except  some  added  details  relating  to  the  present  location  and  extent  of  docks  ana 
railroad  tracks  and  of  the  breakwater  built.  The  character  of  the  bottom  indicated 
as  mnd  on  that  part  of  the  survey  of  187*2  in  front  of  the  proposed  docks  was  found 
to  consist  of  about  one  foot  of  mud  superposed  upon  firm  sand  of  sufficient  stability 
to  resist  the  weight  of  any  construction  which  would  probably  be  placed  upon  it. 

The  improvement  of  this  harbor  was  begun  under  an  appropriation  ot  $15,000  mad# 
in  1K73,  upon  a  project  for  the  construction  of  a  break  wat<er  about  1,900  feet  in  length, 
located  about  3,500  feet  south  of  the  then  existing  dock  at  Swanton  Harbor.  This 
proposed  breakwater  began  at  a  point  900  feet  from  the  shore,  making  an  angle  of  about' 
70  decrees  with  the  shore-line,  along  which  the  docks  were  expected  to  be  placed. 
Its  estimated  cost  was  originally  placed  at  $272. 160,  but  was  reduced  to  $240,000  in  1879. 
The  total  amount  appropriated  has  been  $70,500,  leaving  $169,500  yet  required  for  it» 
completion. 

Between  1873  and  1878  about  250  linear  feet  of  the  eastern  end  of  the  breakwater 
were  built.  During  this  interval  the  work  was  so  seriously  injured  several  times  by 
the  movement  of  ice,  that  after  the  latter  date  the  plan  of  construction  wassomewhal 
changed  and  further  work  transferred  to  a  line  parallel  with  and  slightly  north  of 
the  previous  work.  Since  1878, 309  linear  feet  of  breakwater  have  been  built  upon  thm 
Dew  line. 

When  the  project  for  the  improvement  of  this  harbor  was  submitted  in  1873  th* 
officer  in  charge  stated  :  '*  The  principal  demand  for  works  of  protection  at  this  harbor 
refers  to  a  future  development  of  Qomnierce  due  to  the  proposed  completion  of  the  Port> 
land  and  Ogdensburg  Railroad,  and  its  connections  with  existing  routes  by  water  and 
rail."    •    •     * 

*'It  would  be  highly  proper,  if  not  essential,  to  require  the  parties  interested  to  con- 
struct, first,  the  uppermost  wharf,  and  then  to  commence  the  breakwater  at  the  point 
nearest  the  shore,  building  it  only  so  far,  year  by  year,  as  would  be  necessary  to  cover 
the  wharves  as  they  are  built  in  regular  order  from  the  first  position  as  above  de- 
scribed.'' Since  1873  the  then  projected  railroad  connections  with  Swanton  Harbor 
have  been  completed,  and  with  it  has  arisen  the  necessity  for  increased  dock  and  whaxf 
facilities.  The  present  docks  are  about  3, 500  feet  north  of  the  line  of  the  brei^- 
water;  further  dock  extension  would  be  entirely  to  the  south  and  within  a  distance 
of  about  2,000  feet,  or  to  a  point  which  would  be  separated  by  about  1,500  feet  from 
the  protection  of  the  breakwater.  The  vessels  to  which  shelter  and  protection  are 
to  be  given  will  consist  largely  of  barges  and  canal  boats— principally  the  latter.  By 
An  extension  of  the  breakwater  as  ar.  present  located  the  docks  would  be  open  to  the 
west  for  a  distance  of  from  3  to  4  miles.    This,  in  the  rough  weather  of  spring  and 

*  Map  omitted. 
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fall,  would  be  very  inconyenient  and  at  times,  hazardoas,  while  it  would  preclnde  the 
use  of  the  docks  as  winter  quarters  for  vessels  on  account  of  the  liability  to  danger- 
ous moTements  of  ice. 

In  view  of  these  facts  and  the  probable  economy  arising  from  a  modification  of  the 
present  plan,  there  is  suggested  a  breakwater  nearly  parallel  with  the  shore-line,  and 
directly  covering,  from  both  the  south  and  west,  the  area  to  be  devoted  to  docks  and 
wharves.  Such  a  breakwater  would  begin  on  the  shore-line  at  a  point  2,100  feet 
south  of  the  present  docks,  and  pass  thence  on  the  arc  of  a  circle  of  800  feet  radius  to 
a  tangent  about  700  feet  from  the  shore-line ;  theuce  northerly,  and  about  parallel 
with  the  shore-line  to  a  point  nearly  abreast  of  the  present  docks.  The  trace  of  such 
a  breakwater  would  be  2,500  feet  in  length,  and,  except  for  a  short  distance  near  the 
shore  end,  would  lie  in  water,  about  18  feet  deep  at  mean  low  water.  Its  distance  from 
the  shore-line  would  permit  the  docks  to  be  extended  to  10  feet  depth  of  water,  and 
yet  leave  about  400  feet  between  their  outer  ends  and  the  inner  face  of  the  breakwater. 
In  addition  to  constructional  advantages,  the  abundance  and  cheapness  of  stone  in 
the  vicinity  suggest  the  formation  of  the  breakwater  entirely  of  rubble-stone. 

The  position  of  the  300  linear  feet  of  the  present  breakwater  would  make  it  serve  a 
valuable  purpose  as  an  ice-breaker  t^)  the  shore  end  of  the  suggested  breakwater ;  the 
direction  of  the  main  arm  would  give  it  great  stability  against  the  movement  of  ice 
from  the  direction  most  to  be  feared — the  southwest;  while  the  slope  of  its  lake  face 
would  render  it  quite  secure  against  ice  movement  from  the  west.  A  breakwater 
along  the  lines  suggested  would  never  be  subjected  to  the  effect  of  destructive  wave 
action  from  the  south,  since  its  main  arm  would  be  nearly  parallel  with  the  line  of 
movement  of  waves  from  that  direction,  and  the  limited  reach  from  the  west — less 
than  4  miles—  would  preclude  destructive  seas  from  that  direction. 

To  assist  in  the  determination  of  the  slopes  of  a  random  stone  breakwater,  the  follow- 
ing summary  of  water-levels  on  LakoCharaplain  ispresented :  The  ice  in  the  lake  usually 
disappears  between  April  1  and  May  1 ;  the  highest  stage  of  water  follows  the  disap- 
pearance of  the  ice  and  occurs  between  the  middle  of  April  and  the  last  of  May  ^  the 


„  8tag< 

above  zero  five  times,  and  a  stage  of  1  foot  above  zero  seven  times.  During  the  same 
interval  high  water  has  reached  a  stage  of  from  4  to  5  feet  above  zero  six  times,  a 
stage  of  from  5  to  6  feet  twice,  and  a  stage  of  from  6  to  7  feet  above  zero  four  times. 
From  this  it  may  be  inferred  that  the  difference  between  high  and  low  water  is  about  7 
feet. 

The  following  is  suggested  as  a  cross-section  for  a  random  stone  breakwater:  A 
width  at  extreme  high  water,  7  feet  above  zero,  of  20  feet ;  between  high  water  and 
a  point  3  feet  below  low  water  a  slope  of  2  horizontal  to  1  vertical  on  the  lake  face, 
and  1|  horizontal  to  1  vertical  on  the  harbor  face ;  below  the  plane,  3  feet  below  low 
water,  the  slopes  to  be  1  horizontal  to  1  vertical  on  both  lake  and  harbor  faces;  above 
the  plane  of  extreme  high  water  the  stone  to  be  sloped  on  each  side  so  as  to  reach 
a  height  3  feet  at  the  center.  By  making  the  slopes  at  the  beginning  slightly  steeper 
than  tho^e  indicated  above,  the  reserve  material  can  be  subsequently  added  to  the 
upper  parts  of  the  work  until  the  action  of  the  forces  impres»ed  upon  the  breakwater 
result  in  Mich  an  acyustment  of  the  material  as  will  result  in  a  stable  equilibrium. 
Allowins;  for  subsidence  of  2  feet  by  sinking  into  the  bottom,  the  volume  of  stone 
requiredfor  a  breakwater  on  the  foregoing  described  lines  and  with  the  cross-sec- 
tion stated,  would  be  125.000  cubic  yards.  It  is  believed  that  the  protective  posi- 
tion of  such  a  breakwater  would  permit  of  its  construction  without  using  stone  in 
larger  individual  masses  than  such  as  could  be  handled  with  the  ordinary  appliances 
for  furnishing  and  placing  crib-filling.  A  part  of  the  larger  stones  furnished  at  the 
quarries  might  without  increased  expense  be  reserved  for  a  top  covering  of  the  upper 
exterior  slopes  of  the  work. 

The  cost  of  the  work  I  would  estimate  as  follows : 

125,000  cubic  yards  rubble  stone,  at  90  cents $112,500 

Contingencies 17,500 

Total 130,000 

The  first  1,200  feet  of  breakwater  could  be  built  for  about  $55,000,  and  would  im- 
mediately give  full  protection  to  docks  built  under  its  lee.    The  amount  of  break- 
water to  be  built  thereafter  could  be  made  dependent  upon  the  development  of  the 
docks,  and  the  commercial  requirements  of  the  harbor. 
Very  respectfully,  your  obedient  servant, 

L.  Y.  SCHBRMERHORK, 

Assistant  Enffin    r. 
Lieut.  Col.  Henrt  M.  Robert, 

Corps  of  Engineers,   U,  S,  A, 
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niPKOVEMENT  OF  THE  HAKBORS  OF  OAKLAND  AND  WILMINGTON ;  OP 
PETALUMA  CREEK,  AND  OF  THE  HABBOR  OF  REDWOOD,  CALIFOR- 
NIA. 


REPORT  OF  LIEUTENANT-COLONEL  GEORGE  H,  MENDELL,  CORPS  OF 
ENGINEERS,  BVT  COL.,  U.  S.  A.,  OFFICER  IN  CHARGE,  FOR  THE  FISCAL 
TEAR  ENDING  JUNE  30,  1885,  WITH  OTHER  DOCUMENTS  RELATING  TO 
THE  WORKS. 

IMPROYSHENTS. 


1.  Oakland  Harbor,  California. 
2;  Wilmington  Harbor,  California. 

3.  Redwood  Harbor,  Califomia. 

4.  Petalnma  Creek,  Califomia. 


5.  Remoyal  of  sunken  yesselB  or  craft 
obstructing  or  endangering  naviga- 
tion. 


EXAMINATIONS  AND  SURTETS. 

6.  Islais  Creek,  San  Francisco  Bay,  Cali-    j    7.  San  Mateo  River,  Califomia. 
fomia.  I    8.  Napa  River,  Califomia. 


.United  States  Engineer  Office, 

San  Francisco^  OaLj  July  17,  1885. 

Sib  :  I  have  the  honor  to  transmit  the  annual  reports  for  the  year 
ending  June  30, 1885,  of  the  river  and  harbor  works  under  my  charge. 
Very  respectfully,  your  obedient  servant, 

6.  H.  Mendell, 
Lieut  CoLj  Corps  of  Engineers. 
The  Ghief  of  Engineers,  U.  S.  A. 


PPi. 

improvement  of  OAKLAND  HARBOR,  CALIFORNIA. 

The  present  project  looks  to  obtaining  a  ship-channel  with  20  feet  at 
low  and  26  feet  at  high  tide.  There  is  now  a  ship-channel  of  18  feet 
depth  at  high  water  &om  the  bay  of  San  Francisco  to  the  water-front 
of  Oakland.  The  corresponding  original  depth  on  the  bar  at  the  en- 
trance was  about  9  feet.  The  increase  of  depth  has  been  secured  by 
dredging  and  by  the  construction  of  two  jetties  extended  into  San  Fran- 
cisco Bay.  The  improvement  of  the  channel  has  afforded  much  con- 
venience to  commerce,  which  is  shown  in  the  great  increase  of  tonnage, 
elsewhere  mentioned  in  this  report. 
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The  amonnt  appropriated  for  this  harbor,  distribatod  over  the  years 
since  1874,  is  $874,600.  The  amount  expended  to  the  close  of  the  fiscal 
year  is  $775,283.67. 

THE  OPERATIONS  OF  THE  PAST  YEAR. 

The  operations  of  the  past  year  consisted  in  dredging  a  ship-channel 
in  front  of  the  city  of  Oakland  4,200  feet  in  length,  100  feet  in  width,  to 
a  depth  at  low  water  of  14  feet;  in  dredging  the  tidal  basin,  and  in  the 
completion  of  a  part  of  the  south  jetty — all  by  contract.  The  first-named 
contract,  made  with  Thomas  H.  Williams,  was  completed  on  April  7.  It 
included  59,089  cubic  yards  of  sand  and  clay,  all  of  which  was  deposited 
on  the  adjacent  shore  by  means  of  the  hydraulic  method  first  intro- 
duced on  this  work.  The  price  paid  for  this  work  was  43  cents  per 
cubic  yard.  The  resistance  of  a  part  of  the  material  approached  the 
limit  of  practicability.  This  fact  accounts  for  the  price  paid,  which  con- 
trasts  strongly  with  that  of  the  contract  of  Edward  6.  Lukens,  made 
October  4, 1884,  for  $11.95  cents  per  cubic  yard.  This  contract  in- 
cludes about  800,000  cubic  yards  of  mud  to  be  placed  ashore.  Dredg- 
ing was  begun  under  this  contract  March  12,  1885,  and  at  the  close  of 
the  year  30,047  cubic  yards  had  been  excavated.  The  dredge  was 
.burned  to  the  water's  edge  on  the  19th  June.  Arrangements  were 
made  by  the  contractor  under  which  the  Von  Schmidt  dredge  was  put 
to  work  on  July  1.  This  dredge  has  already  proved  its  efficiency,  so 
that  the  work  will  now  progress  more  favorably.  The  contract  work  is 
now  nearly  250,000  yards  in  arrears. 

The  contract  with  Edgar  W.  Emerson  for  furnishing  and  laying  stone 
was  completed  on  May  15 ;  16,685  tons  of  stone  having  been  delivered, 
101,617  square  feet  of  facing  having  been  laid  during  the  year. 

The  stone  was  deposited  on  the  south  jetty,  of  which  2,300  linear 
feet  were  put  in  completed  condition,  with  its  faces  laid  in  dry  masonry. 
The  quantity  of  stone  required  for  this  work  exceeds  the  estimates,  and 
5,000  tons  are  yet  required  to  finish  the  portion  of  the  jetty  laid  out 
for  completion  last  year,  of  which  818  feet  remain  unfinished.  The 
method  of  finishing  is  to  make  the  faces  above  low  water  of  dry 
masonry,  on  a  slope  of  about  forty-five  degrees.  For  this  purpose 
large  stones  are  used  in  the  shape  in  which  quarrying  leaves  them. 
Tliey  are  well  bonded  into  the  wall  and  form  a  substantial  finish.  The 
land  condemned  for  the  site  of  the  canal  to  connect  the  harbor  with 
San  Leandro  Bay  has  come  into  the  possession  of  the  United  States  by 
payment  into  court  of  the  sum  of  $39,600  appropriated  by  the  act  of 
July  5, 1884. 

PRESENT  CONDITION. 

The  completion  of  the  ship-channel  from  the  head  of  the  jetties  to 
Oakland  wharves  gives  a  continuous  depth  of  18  feet  at  high  water 
from  San  Francisco  Bay. 

This  depth  holds  only  over  a  width  of  100  feet,  but  there  is  a  channel  of 
about  14  feet  depth  at  high  water  for  a  width  of  300  feet  Depths  have 
been  maintained  during  the  year.  Near  the  head  of  the  jetties  and  at 
the  entrance,  depth  has  been  gaine<1,  while  at  an  intermediate  point 
the  depth  remains  unchanged,  the  loss  of  about  2  feet  reportecl  last 
year  not  having  been  recorded.  The  excavation  of  the  tidal  basin  dur- 
ing the  year  having  been  insignificant,  improvement  in  the  lower  chan- 
nels was  not  to  be  expected.    A  noticeable  addition  to  the  tidal  prism 
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ought  to  be  made  duriDg  the  coming  year,  now  that  the  prospect  for 
accomplishing  dredging  is  good. 

The  exterior  ends  of  both  jetties  remain  in  the  same  condition — not 
raised  to  high-water  mark.  No  work  was  done  on  them  during  the 
past  year.  It  is  not  proposed  to  complete  them  until  the  operations 
looking  to  a  further  increase  of  tidal  prism  shall  have  been  advanced. 

3311^8  SSSmZ FUTURE  OPERATIONS.  -^^      VSUtiMiU'^A 

The  contract  with  Edward  O.  Lukens  for  drexlging  about  800,000  cubic 
yards  will  absorb  the  funds  now  available,  and  no  other  operations  are 
contemplated  for  the  coming  year. 

The  features  of  the  work  which  will  demand  attention  in  the  future 
are  the  continued  excavation  of  the  tidal  basin ;  second,  the  excavation  of 
the  tidal  canal,  the  land  for  which  was  acquired  during  the  past  year, 
and,  third,  the  completion  of  818  linear  feet  of  the  south  jetty  left  unfin- 
ished under  the  last  contract. 

The  money  next  appropriated  is  to  be  applied  to  one  or  more  of  these 
objects,  depending  upon  the  amount  appropriated. 

The  appended  reportof  the  Assistant  Engineer,  L.  J.  Le  Conte,  affords 
information  in  regard  to  the  details  of  last  year's  operations  and  con- 
tains statistics  of  trade. 

Oakland  Harbor  is  in  the  customs  district  of  San  Francisco,  at  which  port  duties 
were  ooUected  daring  the  past  year  to  the  amount  of  f6,610,80O. 

*  Money  statement 

July  1, 1884. amount  available $63,950  29 

Amount  appropriated  by  act  approved  July  5, 1884 1«{9, 600  09 

203, 550  29 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 9104,238  96 

July  1,  1885,  outstanding  liabilities 7,965  48 

112, 204  44 

July  1,  1885,  amount  available 91,345  86 

(Amount  (estimated)  required  for  completion  of  existing  project 939, 929  29 
Amount  that  can  be  profitably  expended  in  fiscal  year,  ending  June  30, 1887  300,000  09 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acto  of  1866  and  1867. 


Ab9triiot  of  hid9  for  dredging  channel  in  Oakland  Harhor,  Calj/omia,  opened  March  26, 

1884,  by  Lieut.  Col.  G.  H.  Mendelly  Corpe  of  Engineera. 


Vo. 


1 
2 

S 


Kames  of  bidden. 


*ThomM  H.  WilUama,  Jr. 

John  Hackett 

Alloxey  W.  Yon  Schmidt. 


Prico  p«r 
onbioyardL 


OtnU. 


4f 


^Accepted. 
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Ahtiraot  of  hid$  for  dredging  Hdal  haain  in  Oakland  Harbor,  Oalt/ormo,  opened 
23,  1884,  at  12  m.,  by  Lieut.  Col.  G.  R.  Mendell,  Corpa  of  Ewgim 


So, 

Kunes  of  bidden. 

Piioeper 
oabic  yitfd. 

1 

Bdwsrd  G.  Lnkens 

11.06 

13 

18.2 

17 

17J 

Accepted. 

2 

Bdffftr  W.  Smenon 

8 

Allezey  W.  Yon  Schmidt 

4 

• 

6 

G.  L.  Long 

Thin  bid  wm  reoeiTcd  through  mAQ  at  2  p.  b. 

Abatraat  ofoontraets  made  during  the  year  for  ike  improvement  of  Oakland  Harbor,  Cal\forma. 


Vo. 


I 
2 


liTaines  of  contractors. 


Date  of  con* 
tract. 


Thomas  Williams,  Jr '  July  7.1R84 

Edward  G.  Lnkens Oct.    4,1884 


Olijeot  snd  price. 


Dredging  channel  at  48  cents  per  oabic  yard. 
Dredging  tidal  tMwin  at  1L06  cents  per  saUs 
yard. 


REPORT  OF  MR.   L.  J.   LB  CONTB,  ASSISTAlTr  ENOmEER. 

San  Francisco,  Cal.,  June  20, 1885. 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  proffrees  of  operstions 
foE  the  improvement  of  Oakland  Harbor  during  the  fiscal  year  ending  Jane  30,  188S. 

At  the  beginning  of  the  year  two  contracts  were  in  force— one  with  E.  W«£menoii, 
for  furnishing  st^one  andplacin^  it  on  the  jetties  in  the  form  of  dry  masonry  fjacing; 
the  other  with  Thomas  H.  Williams,  Jr.,  for  excavating  a  ship-channel  through  the 
hardpan  shoal  extending  along  the  city  front  of  Oakland  and  placing  the  material 
BBhore*    Both  of  these  contracts  were  completed  during  the  fiscal  year. 

On  the  4th  day  of  October,  18(^,  a  new  contract  was  entered  into  with  Edward  G. 
Lukens  for  excavating  a  tidal  basin  in  the  inner  harbor,  the  contract  calling  for  the 
removal  of  about  800,000  cubic  yards,  all  required  to  be  placed  ashore. 

This  contract  was  in  force  at  the  close  of  the  fiscal  year. 


STONE  WORK  ON  THE  JETTIES. 

The  contractor,  £.  W.  Emerson,  who  at  the  beginning  of  the  fiscal  year  was  fur- 
nishing stone  and  laying  it  up  in  the  form  of  dry  masonry,  met  with  many  unforeseen 
and  expensive  delays  in  the  lorm  of  legal  injunctions.  Towards  the  latter  part  of 
September,  1884,  an  injunction  was  served  agaipst  further  operations  in  the  main 
quarry  at  Telegp^aph  Hill.  This  injunction  could  not  be  removed,  and  as  a  result  the 
delivery  of  small  stone  selected  from  other  inferior  quarries  dragged  along  until  De- 
cember 16,  1884,  when  the  contractor  lost  one  of  his  barges  durin^^  a  storm.  On  the 
27th  of  December  he  made  application  for  permit  to  quit  work  until  the  stormy  season 
was  over.  Permission  was  granted  and  the  delivery  of  stone  and  dry-masonry^  work 
both  came  to  a  standstill  for  the  time  being.  On  the  13tb  of  January,  1885,  however, 
the  contractor  obtained  substantial  aid  from  the  Kelso  Quarry,  Telegp^ph  Hill,  and 
asked  permission  to  resume  work.  Accordingly,  work  was  resumed  on  Januar^  15, 
1885,  and  continued  up  to  May  15,  1885,  when  the  contract  requirements  for  delivery 
of  stone  were  fulfilled. 

The  work  of  laying  op  the  large  stone  in  the  form  of  dry  masonry  facing,  however, 
did  not  reach  completion  until  June  16, 1885. 

The  total  amount  of  stone  delivered  during  the  fiscal  year  was  16,684.9  tons,  aU 
of  which  was  placed  on  sections  1  and  2  of  the  south  jetty. 

The  total  amount  of  facing  work  laid  during  the  year  was  101,611  superficial  feet. 

The  present  condition  of  the  jetties  is  as  follows : 

NORTH  JETTY. 

This  jetty  was  completed  during  previous  year  as  far  as  present  purposes  require. 
Ko  work  or  repairs  of  any  kind  have  been  done  on  this  jetty  during  this  fiscal  year, 
and  it  may  be  said  that  it  stands  in  substantially  the  same  condition  as  existed  at 
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the  begioBiDg  of  the  year.  The  drv  masonry  faciDg  laid  on  the  channel  dope  haa 
answered  its  puipose  well,  and  is  still  intact.  Tbe  northerly  slope  along  this  portion 
of  the  jetty,  which  is  simply  loose  riprap  of  moderate-sized  stone,  may  need  some 
trimming  up  with  additional  stone  in  coming  years  on  account  of  the  swells  from 
northerly  gales  having  a  tendency  to  flatten  the  slope.  This  is  a  small  matter,  how- 
•Ter^'and  needs  no  present  attention. 

SOUTH  JKTTT. 

Seotian  1,  extending  from  shore-line  3,884  feet,  has  had  its  crest  raised  up  to  10  to 
12  feet  above  low  water  during  the  past  year.  This  section  is  all  riprap  work,  and 
consumed  some  4,000  tons  nearly,  whereas  the  last  year's  estimate  was  3,000  tons. 
The  reason  for  this  increase  was  that  winter  storms  added  largely  to  the  sandy  fill- 
ings behind  the  jetty.  These  accretions  continued  to  accumulate  until  tbe  sand- 
driffcs  began  to  wash  over  the  crest  of  the  jetty  and  into  ihe  navigable  cbannel-way. 
At  the  point  where  the  south  jetty  meets  the  shore-line  the  old  stone  work  became 
completely  buried  out  of  sight  by  the  mass  of  sand-drifte.  This  necessitated  greater 
width  and  beight  to  the  construction  than  was  contemplated  in  last  year's  estimate. 
This  section  is  now  completed  for  all  present  requirements. 

Section  2,  some  5,529  feet  loug,  has  had  about  13,875.6  tons  of  stone  deposited  on 
it,  nearly  all  of  which  has  been  laid  up  in  the  form  of  dry  masonry  faciog.  Both  the 
side  slopes  and  crest  of  this  section  are  to  be  faced  with  dry  masonry.  The  remainder 
of  this  section  yet  unfinished  on  tbe  completion  of  the  contract  was  36,000  superficial 
feet,  which  is  equivalent  to  a  further  requirement  of  5,000  tons  of  stone.  The  circum- 
stances which  account  for  the  increased  quantity  of  stone  required  on  this  section 
over  and  above  that  estimated  for  its  completion  in  last  year,  namely,  10,000  tons,  are 
substantially  as  follows : 

The  old  masonry  faoins  along  the  channel  side  of  the  jetty  showed  signs  of  lack  of 
■nflScieut  support  at  the  footings,  and  it  became  necessary  to  add  an  apron  of  large 
■tone  at  the  base  of  the  slope  extending  throughout  the  entire  length  of  the  section. 
This  additional  work  was  not  found  to  be  necessary  at  the  foot  of  the  slope  on  the 
south  side  of  the  jetty,  although  that  face  was  exposed  to  the  heaviest  seas  in  San 
Francisco  Bay.  The  experience  gained  on  one  slope  could  not  be  applied  to  the  other. 
This  footing  apron,  6  feet  wide  and  5,529  feet  long,  when  completed,  will  consume  some 
8,000  tons  of  large  stone  over  and  above  the  estimate  submitted  last  year,  making  the 
revised  estimate  for  completion,  say,  18,000  tons,  more  or  lees. 

Secftion  3. — This  portion  of  the  jetty  was  completed  last  year,  and  up  to  the  close  of 
the  present  fiscal  year  has  been  subject  to  no  changes  worthy  of  note.  No  work  of 
any  kind  has  beeir  done  along  this  section  during  the  year. 

SHIF-CHANNXL  WORK. 

The  work  of  exoava£ing  a  channel  100  feet  wide,  4,200  feet  long,  and  14  feet  deep 
at  low  water  at  and  along  the  city  'front  of  Oakland,  was  completed  on  the  7th  of 
April,  1885.  The  material  taken  from  this  excavation,  in  all  some  59,089  cubic  yards, 
was  largely  a  hard  tenacious  sandy  clay  and  proved  to  be  verv  difficult  material  to 
work.  The  dredge  used  was  "^hat  is  known  as  the  ''Atlas  dredge,"  a  variety  of  the 
oentrifogal  pump  dredges,  in  which  a  cutting  apparatus  excavates  the  material  and 
fe^ds  it  to  tne  pump,  which  in  turn  sucks  it  up  together  with  a  large  percentage  of 
water  and  forces  it  ashore  through  a  suitable  line  of  discharge-pipe  floated  partly  on 
pontons  and  partly  on  shore. 

The  actual  engine  hours  consumed  in  this  work  is  2,100,  or  an  average  of  300  cubio 
yards  per  day  often  hours.  This  is  not  a  fair  statement,  however,  because  the  dredge 
was  built  for  soft  digging,  and  during  the  first  portion  of  the  contract  was  unfit  to  cope 
with  the  material.  After  making  proper  modifications  and  increasing  her  power,  she 
was  able  to  excavate  and  put  adbore,  600  feet  distant,  about  500  cubic  yards  in  ten 
hours'  run.  On  private  work  in  this  same  material  the  Osgood  dredge  could  not  e  - 
eavate  and  dump  into  scows  more  than  200  cubic  yards  per  diem  of  ton  hours.  Thia 
would  seem  to  show  conclusively  that  the  ceutriingal-pump  dredges,  as  a  class,  are 
fully  able  to  cope  with  any  material  capable  of  being  dreaged  by  the  old-style  dredges. 
As  a  result  of  tne  completion  of  this  contract  we  have  now  a  uavigable  depth  of  14 
feet  at  low  water,  or  20  feet  at  high-water  springs  skirting  along  the  city  front.  The 
benefits  to  be  derived  from  this  improvement  are  being  felt  already,  as  shown  by  the 
deep-draught  vessels  now  coming  in  without  breaking  cargo.  The  banks  of  this  ex- 
cavation being  abrupt  and  6  feet  in  height,  it  will  be  necessary  to  mark  the  south 
bank  with  a  line  of  spar-buoys. 

TIDAL-BASIN  WORK. 

Operations  for  making  a  tidal  basin  in  the  inner  harbor  under  contract  with  £d- 
wara  G.  Lukens  did  not  begin  until  March  12,  1885,  and  under  circumstances  which 
were  hopeless  in  the  extreme.    As  in  previous  contracts  oi|  this  work,  the  material 
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«xcAyated  was  required  to  be  placed  ashore  behind  suitable  retainiug  embaokmeiita 
The  contracting  parties  attempted  to  convert  a  clam-shell  dredge  into  a  centrifugal- 
pnmp  dredge  by  comparatively  slight  alterations.  They  made  use  of  a  small  pumf 
and  a  small  suction  pipe ;  but  at  the  same  time  used  a  large  discharge  pipe  to  cany 
the  material  ashore.  The  attempt  proved  a  total  failnre,  and  is  iostructive  to  thii 
extent,  that  it  shows  conclusive!  v  that,  forpum{>iDg  mud,  a  large  pomp  and  large  pips 
are  necessary  in  order  to  redoce  motion  ana  avoid  liability  to  clog  with  refuse  matter 
fonnd  ID  all  dredged  material. 

Work  on  this  contract  dragged  along  antil  June  19,  1885,  when,  at  10.30  p.  m.,  the 
dredge  took  fire  aod  burnt  to  the  water's  edge.  Arrangements  are  being  iliade  by  thi 
contractor  to  employ  the  Von  Schmidt  dredge,  which  did  such  good  service  on  this 
work  during  the  previous  contract,  by  which  it  is  understood  that  this  dredge  wiQ 
undertake  to  complete  the  contract.  Work  will  be  resumed  on  the  first  of  the  coming 
year.  The  total  amount  of  material  excavated  and  put  ashore  under  this  contraet 
was  30,047  cubic  yards,  representing  three  months'  actual  work,  whereas  the  contract 
called  for  45,000  cubic  yards  per  month.  The  price  paid  for  this  basin  work  is  11.9S 
cents  per  cubic  yard  excavated  and  placed  ashore.  The  measurement  is  made  in  tht 
cot. 

GBANKEL-WAT  BETWEEN  THE  JETTIES. 

No  dredging  or  other  work  of  any  kind  has  been  done  in  the  Jetty  channel  durinf 
the  past  fiscalyear. 

A  special  survey  has  Just  been  completed,  the  results  showing  that  the  16- foot  water 
line  in  San  Francisco  Bay  has  advanced  well  into  the  mouth  of  the  Jetties,  and  at  the 
inshore  ends  of  the  Jetties  the  16-foot  water  line  from  the  inner  harbor  has  advanced 
towards  the  mouth  of  the  jetties  several  hundred  feet.  On  the  other  hand,  the  por- 
tion of  the  channel  midway  the  length  of  the  Jetties  has  remained  about  the  same  sa 
last  year,  or  2  feet  shoaler  than  when  the  dredges  finished  their  work  in  June,  1882. 
The  sandy  deposit  along  this  shoal  region,  however,  is  peculiar  in  this  respect,  thai 
it  is  kept  constantly  in  motion  by  the  tidal  ebb  and  flood  currents,  so  that  at  no  tims 
does  it  remain  at  rest  long  enough  to  become  compact.  The  sounding-rod  sinks  into 
it  under  the  weight  of  theliand,  and  vessels  drag  their  keels  through  it  when  drawing  a 
foot  more  water  than  the  'sounding-pole  showed.  All  these  facts  go  to  show  a  pro- 
gressive improvement  as  compared  with  previous  reports.  The  scouring^  out  at  ths 
two  ends  of  the  Jetty  channel  is  undoubtedly  due  to  tne  tidal-basin  work  in  the  upper 
harbor  adding  to  the  tidal  prism,  and  I  venture  to  predict  that  the  shoaling  aboTS 
mentioned  will  entirely  disappear  when  the  tidal -basin  contract  now  under  way  shall 
have  been  completed.  It  is  estimated  that  when  this  contract  is  fnfilled  a  grand  total 
of  15  per  cent,  will  have  been  added  to  the  original  tidal  prism. 

FUTURE  OPERATIONS. 

The  small  amount  of  additional  work  required  to  complete  section  2  of  the  soatk 
jetty  is  that  which  calls  for  our  first  attention,  otherwise  the  unfinished  portions  will 
oe  subjected  to  more  or  less  displacement  by  winter  stnrms,  such  as  was  experienced 
last  year,  and  considerable  work  will  have  to  be  done  g^ver. 

The  next  operations  to  be  undertaken  are  such  as  will  provide  for  further  increan 
of  tidal  prism.  This  will  be  accomplished  by  continuing  onr  work  on  the  tidal  basin, 
but  most  of  all  by  cutting  a  tidal  canal  connecting  Oakland  Harbor  with  the  estuary 
of  San  Leandro.  The  completion  of  this  canal  constitutes  the  great  ruling  feature  ia 
this  harbor  improvement,  and  work  should  be  commenced  as  soon  as  practicable. 

The  completion  of  this  canal  will  add  largely  to  the  tidal  prism  in  Oakland  Haf- 
bor,  and  thus  tend  to  maintain  the  depth  of  water  in  the  Jetty  channel. 

COMMERCIAL  STATISTICS. 


Your  attention  is  invited  to  the  following  statistics  which  have  been  collected, 
showing  the  importance  of  the  general  traflSc  which  passed  through  the  Jetty  channel 
during  the  past  years : 


Yean. 


1874 
1878 
1882 
1883 
1884 
1885 


FerrieB. 

Trips. 

1 

000 

8 

5,400 

3 

8,800 

8 

0,400 

3 

8,000 

8 

8,000 

Pmasengera. 


KOD«. 

218,240 
858,852 
892,210 
974,901 
1.568,780 


Tom 
fteighl 


80,011 
129,011 
1,051,788 
1.150,871 
1,14^918 
1.201;  281 
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Tons 
fraight. 


1174 

1870 

1881 

♦ 


Kmnber 

Tons 

Yeiali. 

register. 

1,415 

70.760 

1.885 

109.125 

1.129 

129.714 

1.004 

144.004 

1.031 

148.888 

1,167 

168.658 

04.80» 
211. 6J7 
173. 448 
257.614 
215. 82» 
256,788 


By  oombinin^  the  aboye  quantities  we  have  the  following  grrand  totals  for  the  en* 
tiie  traffic  passing  through  the  Jetty  channel  during  the  past  year: 


Before  improTemente,  1874. 

▲fter  improrements,  1885. 

Tr»flio. 

Psssengers. 

Freight. 

Traffic. 

Passengers. 

Freight. 

^y  ferry  ............. 

Kone 

Ton§. 
60,000 
94.800 

Bt  ferrv 

1.568,769 

2biw. 
l,202;28(h 
255^788 

"Mw  Teenels 

None  ........... 

nT  tmiiiaIb 

Total 

Totsl 

154,800 

1,568,769 

1, 457, 96a 

The  nearest  port  of  entry  is  -that  of  San  Francisco,  distant  3  miles  from  mouth  of 
Jetties. 

Pari  of  San  Franciaoo, 


Items. 


entering 

Tessels  deering 

Oroos  tonnage 

Xxporta  treasure  and  merchandise. 
Onstoms  duties 


1888. 


900 

845 

1,944,142 

158.066,464 

16,847,580 


1884. 


841 

1,916.64» 

$54, 962;  588 

$6,610.80a 


Very  respectfaUy,  Slc, 


JA,  Col.  O.  H.  MXNDBLL, 

CiMrp$  of  Engineen, 


L.  J.  Lk  Contb,  C.  £., 

A99i9tant  Engineer, 


PP2. 

IMPROVEMENT  OF  WILMINGTON  HARBOR,  CALIFORNIA. 

OENEBAL  STATEMENT. 

« 

The  present  project  is  intended  to  increase  by  4  to  6  feet  the  low-water 
depth  of  10  feet  which  has  been  maintained  for  anumber  of  years.  The 
present  maximum  draught  with  which  vessels  can  enter  the  harbor  is 
15  to  16  feet.  The  proposed  increase,  when  secured,  will  enable  vessels 
of  20  to  22  feet  draught  to  enter  at  high  tide. 

The  increase  of  depth  is  expected  to  result  from  the  completion  and 
extension  of  existing  jetties  combined  with  dredging,  the  two  kinds  of 
operations  to  be  prosecuted  simultaneously. 

The  total  amount  of  appropriations  made  for  this  work,  beginning  in 
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1871,  is  $705,000.  The  amoant  expended  is  $664,833.15.  1871  the  har- 
bor, then  in  a  state  of  nature,  had  a  low-water  depth  at  its  entrance 
which  varied  a  little  on  either  side  of  1  foot.  The  present  low-water 
depth  of  10  .feet  has  been  established  Severn  I  years.  In  1871  no  sea- 
going vessels  conld  enter  the  harbor,  and  freiulit  and  passengers  were 
taken  from  vessels  anchored  in  the  bn  v  of  San  Pedro,  and  were  carried 
ashore  on  lighters.  Now  a  vastly  increaseil  ix»astiug  trade  is  carried 
on  by  vessels  discharging  at  wharves  within  the  harbor,  and  connect- 
ing with  the  southern  overland  railway  system. 

OPEBATIONS  OF  THE  PAST  TEAS. 

The  act  of  July  5,  1884,  appropriated  $50,000,  an  amount  not  large 
enough  to  permit  operations  to  be  carried  on  as  designed — that  is,  by 
dredging  and  jetty  work  combined.  Bids  for  dredging  were,  however, 
twice  solicited.  The  first  call  brought  one  bid ;  rejected  as  being  un- 
reasonable. The  second  call  brought  a  bid  about  one-half  1±ie  price  of 
the  first,  to  do  the  work  by  hydraulic  dredging,  which  method  required 
the  dredged  sand  to  be  deposited  behind  the  jetties.  ISo  contract  was 
entered  into,  for  the  reason  that  a  full  consideration  made  it  evident 
that  in  the  existing  condition  as  to  height  of  the  jetties  more  or  less  sand 
after  being  deposited  would  be  liable  to  be  returned  to  the  harbor.  At 
the  same  time  it  became  necessary  to  construct  a  dike  of  stone  for  the 
protection  of  the  southern  end  of  Rattlesnake  Island,  which  has  been 
undergoing  abrasion  under  the  action  of  waves  for  several  years.  It 
had  been  hoped  that  the  abrasion  would  cease  and  that  a  restoring 
action  would  set  in,  causing  the  sand  to  form,  in  extension  of  the  island 
as  had  been  the  case  in  the  earlier  history  of  the  work.  This  hope  was 
not  realized,  and  it  seemed  hazardous  to  wait  longer.  The  cost  of  thiB 
dike,  subtracted  from  the  appropriation,  left  a  sum  too  small  to  justify 
a  contractor  in  establishing  a  dredging  plant  at  a  point  so  remote,  and 
in  this  way  it  became  to  the  advantage  of  the  work  and  the  bidder  not 
to  enter  into  contract 

The  appropriation  was,  however,  held  intact,  until  it  became  evident 
that  no  additional  sum  would  be  obtained  during  the  last  session  of  Con- 
gress, and  on  March  24, 1885,  a  contract  was  made  with  Edward  A.  Yon 
Schmidt  for  the  delivery  of  18,000  tqns  of  stone,  more  or  less,  to  be  ap- 
plied to  the  construction  of  a  dike  about  700  feet  in  length  and  to  raiB- 
ing  the  jetties  to  high-water  mark.  Operations  under  this  contraet 
were  begun  on  May  1,  and  on  June  30  5,284  tons  were  delivered,  of  which 
3,489  were  used  on  450  linear  feet  of  the  dike^  completing  320  feet.  The 
remainder,  1,795  tons,  was  placed  on  the  main  jetty,  raising  230  linear 
feet,  about  6  feet  in  height  to  full  high  water. 

Previous  experience  in  the  failure  of  contractors  to  place  stone  satis- 
factorily led  to  the  adoption  of  hired  labor  for  this  part  of  the  work. 
Preparations  were  made  by  building  two  new  lighters  and  repairing 
three  others  and  providing  a  suitable  equipment 

The  contract  will  expire  during  the  present  calendar  year,  and  bat 
ney  will  be  carried  over  for  next  year's  operations. 

THE  PRESENT  OOITOITION. 

A  hydrographic  survey  made  at  the  close  of  the  year  shows  some  im- 
provement in  the  development  of  the  interior  channels,  a  larger  deposit 
of  sand  at  the  entrance  making  the  bar  wider  and  a  change  of  direction 
in  the  channel  over  the  bar.  The  depth  at  the  entrance,  however, 
remains  the  same,  namely,  10  feet  at  low  water.  This  fact  confirms  the 
views  before  expressed  in  these  reports,  to  the  effect  that  10  feet  at  lo^ 
water  is  the  limit  of  depth  to  be  expected  in  the  present  condition  of  the 
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harbor,  and  that  iocrease  of  depth  can  be  obtained  only  by  fhrther  ex- 
tension of  operations. 

There  is  no  change  in  the  condition  of  the  jetties  worthy  of  special 
notice.  The  east  jetty  now  stands  at  a  level  of  2  to  3  feet  above  low 
water,  and  requires  to  be  raised  6  or  7  feet  to  reach  high- water  mark. 
The  profile  as  constmcted  is  indicated  by  these  dimensions,  namely: 
width  on  top  10  feet,  outer  slope  1  on  2^  base ;  inner  slope  1  on  1.  The^ 
exposed  portion  of  the  wall  is  to  be  made  of  stones  2  to  4  tons  in  weight,. 
The  dike  as  built  has  generally  the  same  character  of  slopes  and  mate- 
rial with  a  width  of  6  feet  on  top,  which  is  placed  at  full  high- water 
mark.    The  height  of  the  dike  is  in  general  about  9  feet^ 

FTJTTJBB  OPERATIONS. 

The  estimate  submitted  in  report  for  1881  for  securing  the  maximum 
depth  of  15  or  16  feet  at  low  water,  which  is  regarded  as  the  limit  of 
improvement,  now  requires  some  modification  owing  to  changes  in  cir- 
cumstances. The  material  dredged  from  the  reef  then  anticipated  to 
be  suitable  for  extending  the  west  jetty  was  mostly  found  to  be  unsuit- 
able and  it  was  not  used  for  the  purpose. 

The  stone  which  this  material  was  then  expected  to  roplace  will  now 
have  to  be  purchased*  The  delay  in  the  work  due  to  want  of  appro- 
priations causes  changes  of  conditions  and  adds  considembly  to  con- 
tingent expenses.  The  work  was  estimated  in  1881  to  be  done  for 
$291,766.42  in  two  years'  time.  Four  years  have  now  elapsed,  and  in  that 
time  $150,000,  one-half  of  the  estimate,  has  been  appropriated.  The 
delay  has  permitted  the  sand  from  the  interior  channels  to  take  a  new 
position  at  the  entrance  from  which  its  removal  will  be  moreex])ensive 
than  if  its  position  had  remained  unchanged. 

The  harbor  is  quite  remote  from  industrial  centers,  and  there  is  con- 
siderable uncertainty  as  to  the  prices  it  may  be  necessary  to  pay.  The 
bids  for  dredging  opened  during  the  past  year  were  higher  than  was 
anticipated.  There  is  little  competition  to  be  expected  in  dredging  of 
this  character. 

Under  these  circumstances  it  becomes  necessary  to  increase  the  esti- 
mate heretofore  submitted.  It  now  seems  probable  that  $250,000  will 
be  required  to  complete  the  present  project.  If  the  amount  were  given  < 
in  two  successive  appropriations  the  work  would  be  done  in  three 
years.  The  project  contemplates  dredging  the  channel,  including  the 
outer  bar,  widening  the  cut  through  the  reef  from  330  feet  to  400,  the 
extension  of  the  west  jetty  a  distance  of  1,000  feet,  and  the  elevation 
of  about  1,500  feet  of  the  west  jetty  to  high- water  mark.  If  the  appro- 
priation shall  be  sufficient,  contracts  will  be  made  both  for  dredging  and 
for  jetty  work. 

'WilminfftoB  is  a  port  of  entry.    The  Amount  collected  for  onstoms  daring  the  fiscal 
year  was  147,207.99. 

Reference  is  made  to  the  accompanying  report  of  Assistant  Engineer 
W.  P.  Smith. 

Money  statement 

July  1, 1884,  amonnt  available fl7  87 

Amount  appropriated  by  act  approyed  July  5,  1884 50,  UOO  00 

50,017  87 
July  1, 1885,  amount  expended  during  fiscal  year,  ezolusiye  of 

outstanding  liabilities  July  1,  1884 f9,851  03 

July  1, 1885,  outstanding  liabilities 7,258  70 

17, 109  78 

July  1,  1885,  amount  available 32,908  15 
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(Amount  (estimated)  reamred  for  completion  of  ezistinff  projeot $250, 000  OD 
A  mount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,1887  150, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Ah9traotof  Wis  for  delivering  Btone  in  Wilmington  Harbor,  California,  for  the  hredkwakrf 
opened  March  21, 1885,  at  12  m.,  by  Lieut.  Col  O.  H.  Mendell,  Corps  of  Engineere. 


Ve. 

Naodm  of  bidden. 

PHee 

per  ton, 

2.240 

pmrnds. 

1 

1Mw#H  A.  Vftn  SohmMt*    ^ . ,     , , . . . 

•1  97 

229 
288 
844 

Aooeptod. 

2 

Sdgar  W.  Smeraon 

8 

John  CaWert  &  W.  8.  Fieldins 

Informal ;  not  signed  by  both  paitfia 

4 

Ban  FriuioifKM>  Biidgv  dnnpany 

*  Gontnet  awarded  to  Bdward  A.  Yon  Sohmidt,  dated  Marah  84, 1885. 


Ahetraet  of  bids  for  drtdaing  in  Wilmington  Harbor,  California,  opened  Septemher\0,VS^ 
at  12  m.,  ojf  lAeut,  Col,  O,  H.  Mendell,  Corps  of  Engineers, 


ire. 


Name  of  bidder. 


William  D.  SnfcUah 


Price  per 

cable  vard 

ontofde. 


12  00 


Price  per 

oabio  md 

inaiae. 


11  00 


Bejeoted. 


Abstract  of  bids  for  dredging  in  Wilmington  Harbor^  CaHfomia,  opened  September  Si, 
1884,  at  12m.,  by  Lieut.  Col  G.  H.  Mendell,  Corps  of  Engineers. 


Va 

Karnes  of  bidden. 

Price  per 

cubic  yud 

ontaide. 

Price  per 

cnbic  yard 

inside. 

Bemarka. 

1 

2 

John  C.  Bf'nson  d^  John  H.  If  oNee. . . 
Williiun  P.  KnffHiH 

$0  99.99 
1  80 

$0  49.99 
80 

▲ooepted,  bat  no  contraot  mada 

report  of  mr.  william  p.  smith,  ▲s8x8tant  engineer. 

United  States  Engineer  Offick, 

San  Pedro,  Cal,  June  30, 188S. 

Sir  :  I  have  the  honor  to  submit  the  following  report  on  the  operations  for  the  im- 
provement of  Wilmington  Harbor,  California,  for  the  fiscal  year  ending  June  30, 18BS. 

The  last  work  done  towards  the  improvement  of  the  harbor  was  a  dredging  contract 
for  widening  the  channel  through  the  reef,  which  was  complet-ed  December  14,  1883. 

No  appropriation  having  been  made  for  the  next  fiscal  year  it  was  decided  to  ex- 
pend the  available  amount  of  $50,000  in  stone.  Had  au  appropriation  been  made  for 
the  year  ending  June,  1H86,  it  was  the  intention  to  let  with  the  combined  sums  a  con- 
tract fur  dredging  a  channel  through  the  sand  forming  the  present  onter  and  inner 
bars.  Bids  fur  the  delivery  of  stone  in  the  harbor  were  invited,  and  on  March  34, 
1885,  a  contract  was  let  to  E.  A.  Von  Schmidt  for  $1.97  per  ton  of  2,240  pounds.  By 
the  terms  of  the  contract  the  first  stone  were  delivered  on  May  1,  and  placed  on  the 
last  traiuiug-wall  connecting  the  outer  end  of  the  timber  line  with  Deadman's  Island. 
This  wall  is  1,800  feet  long,  and  although  when  built  was  between  4  and  5  feet  above 
low  water,  it  has  now  spread  out  and  settled  until  it  is  only  between  2  and  3  feel 
above  low  water.  A  large  portion  of  the  water  entering  and  escaping  from  the  har- 
bor oyer  this  wall,  the  scouring  effect  of  the  current  is  thus  in  a  great  measore  losk 
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The  same  conditions  apply  to  the  west  training- wall.    It  has  also  settled  nntil  it  is 
bnt  little  over  3  feet  above  low  water. 

The  contract  let  was  for  18,000  tons  of  stone,  and  this  quantity,  it  was  estimated, 
wonld  raise  the  east  wall  to  between  8  and  9  feet  above  low  water,  with  a  sufficient 
eross-sectiou  to  resist  the  sea.  If  not  deemed  expedient  to  raise  the  entire  length  at 
once,  other  walls  will  be  started  or  raised. 

Under  former  contracts  for  the  delivery  of  stone  in  this  harbor  the  contractor  was 
required  to  place  the  stone  with  his  own  men  and  plant. 

The  work  has  invariably  been  delayed  from  want  of  experience  and  the  proper  ap- 
pliances in  taking  the  stone  from  the  vessels,  bringing  them  into  the  harbor,  and  land* 
ing  them  in  such  jilaces  and  form  as  required.  Shoal  water  necessitating  tide  work, 
heavy  swells  at  times,  and  not  knowing  what  to  prepare  in  lighters,  derricks,  and  en- 
gines, have  caused  delays  and  loss  of  money  to  previous  contractors,  thereby  making 
»  poorer  quality  of  work,  and  the  contingent  expenses  of  the  work  greater  than  they 
■honld  be. 

^  To  avoid  this  it  was  decided  to  let  the  contract  for  the  delivery  of  the  stone  onto 
lighters  belonging  to  the  United  States,  and  to  place  the  stone  by  hired  labor.  For 
this  purpose  two  new  lighters  were  built  and  three  old  ones  repaired.  A  derrick  and 
enp^ne  was  placed  on  oue  capable  of  handling  any  stone  that  may  be  delivered,  and 
it  IS  proved  to  have  been  a  profitable  course  on  the  part  of  the  United  States.  Here- 
tofore vessels  have  laid  in  the  harbor  for  several  days  waiting  to  be  discharged,  but 
in  thiscoutract  there  has  not  been  an  hour's  delay  for  want  of  lighters. 

Stone  were  placed  on  the  east  wall  nntil  the  25th  of  May,  after  1,795  tons  had  been 
delivered,  and  230  feet  of  the  wall  had  been  raised  to  the  required  height  and  size. 
The  smaller  stone  were  put  on  the  bottom,  and  the  top  aud  slopes  formed  of  large 
•tones  from  1  to  3  tons  weight.  Work  on  the  east  wall  was  suspended  to  build  a  spur- 
wall  on  the  outside  of  main  line,  starting  from  a  point  600  feet  outside  of  the  high- 
water  line  of  the  extremity  of  Rattlesnake  Island,  and  extending  in  an  easterly  di- 
rection nearly  at  right  angles  to  the  line  of  breakwater  parallel  to  line  of  beach. 
The  wall  is  laid  out  500  feet  long,  but  will  probably  be  extended  100  feet  or  more. 
The  object  of  this  spur- wall  is  to  assist  the  extension  of  Rattlesnake  Inland  by  the 
accumulation  of  sand  on  the  ontside  of  the  breakwater. 

For  several  years  the  end  of  the  island  has  been  washing  away  until  about  400  feet 
more  of  the  single  line  of  timber  work  is  exposed  to  low  water  and  below  than  was 
flome  Sive  years  ago.  It  is  expected  that  the  space  between  the  new  spur-wall  and 
the  beach  frill  gradually  fill  with  sand.  The  sand  on  the  line  of  this  wall  when  staled 
was  1  foot  below  low  water. 

Several  attempts  have  been  made  with  structures  of  brush  to  collect  the  sand  on  the 
end'Of  the  island  and  along  the  line  of  breakwater,  but  the  favorable  results  were 
only  temporary,  and  a  riprap  wall  of  this  nature  seemed  be  the  only  means  left  to 
bnild  out  the  beach  aud  hold  it. 

At  the  end  of  the  year,  3,488.76  tons  of  stone  had  been  used  in  this  wall,  which  had 
built  a  foundation  455  feet  long  of  small  stones  40  feet  in  width  and  about  3  feet 
hiffh.  For  3JiO  feet  of  this  difttance  the  wall  is  completed  with  large  stone,  making  it 
6  feet  wide  on  top  and  8  feet  above  low  water. 

One  thousand  seven  hundred  end  ninety- five  tons  used  on  the  east  training- wall 
•nd  3,488.76  tons  on  the  spur  wall  make  5,283.76  tons  delivered  to  the  ena  of  the  year 
under  the  present  contract. 

A  sketch  of  the  harbor  accompanies  this  report,  showing  soundings  taken  in  the 
latter  port  of  June,  about  eighteen  months  having  passed  since  the  last  survey. 

The  same  depth  of  water  is  found  over  the  outer  and  inner  bars  as  there  was  one 
year  ago,  viz,  10  feet.  The  inner  bar  has  improved  slightly,  bnt  the  outer  bar  has 
extended  seaward  and  to  the  east,  and  the  distance  between  the  12-foot  curves  on  the 
outer  bar  is  now  about  100  feet  greater. 

The  inner  bar  has  remained  as  it  now  is  during  the  year,  but  the  outer  bar  has  at 
times  during  the  year  had  1  foot,  and  some  think  over  1  foof|  less  than  it  now  has.  No 
survey  was  made,  except  the  present  one,  during  the  year.  The  onter  bar  has  shown 
indications  of  scouring  during  the  last  month  or  since  the  stones  were  put  on  the  east 
training-wall.  The  sandy  bottom  of  the  bar  is  now  quite  irregular  in  depth  and  is 
getting  softer. 

The  spur-wall  will  take  about  1,000  tons  more  of  stone  and  this  will  leave  of  the 
present  contract  some  12,000  tons  more  to  put  on  the  east  wall.  This  will  no  doubt 
increase  the  scouring  effect  of  the  ebb  tide  sufficient  to  increase  somewhat  the  depth 
of  water  on  both  the  outer  and  inner  bars,  or  certainly  to  straighten  the  channel 
which  now  takes  a  turn  around  Deadman's  Island,  dell ec ting  nearly  fortjr-live  degrees 
to  the  left.  This  turn  iu  the  channel  increases  the  difficulty  of  large  vessels  entering 
the  harbor.  The  area  of  shoal  water  having  increased  makes  more  swell  at  time& 
which,  with  the  crooked  channel  at  the  entrance,  prevents  the  full  depth  of  10  feet 
at  low  water  from  being  at  all  times  available. 

The  channel  inside  of  the  inner  bar  has  changed  bnt  little  during  the  year.    Tha 
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sand-spits  have  extended  out  toward  the  channel  in  places  and  receded  some  in  otheit. 
On  the  whole  the  inner  channel  is  rather  hotter  denned  and  has  in  plaoea  atraighW 
ened.  Where  the  spits  have  approached  the  channel  the  hanks  are  bold.  We  notiet 
the  most  change  in  the  sand-spit  in  front  of  Timni's  Point. 

The  following  statistics  of  the  commerce  of  the  harbor  show  a  decrease  in  Dumber 
of  vessels  over  the  previous  year  but  an  increase  in  number  of  steamers — an  incmai 
in  coal  imported  and  decrease  in  amount  of  lumber  and  merchandise.  The  ezporU 
have  increased  and  revenue  decreased.  The  principal  revenue  is  from  coal  importad* 
but  during  the. year  nearly  20,000  tone  were  brought  from  Washington  T  rritorv. 

Of  the  vessels  that  arrived,  one  hundred  and  twenty-five  steamers,  eight  barks,  sU 
the  brigs  and  all  the  schooners  came  inside  and  discharffed  cargoes  at  the  wh^rvea 
This  shows  an  increase  in  proportion  of  vessels,  especiaUy  steamers,  that  now  do  not 
have  to  lighter  outside  the  bar. 

Vessels  have  entered  drawing  14  feet  10  inches  of  water  on  a  5-foot  Ude.  Wa  haft 
had  7  feet  of  tide. 


STATISTICS  WILMINOTON  HARBOR,  CALIFORNIA. 
[From  JanuAry  1  to  Deoember  81, 1884.] 


Steanen  ... 

BhiM 

Barks 

Schooners.. 
Biin  ..... 
Banieiitlnea 


Arrived. 


Total. 


IMPORTS. 


Lumber , feet.. 

Coal tons.. 

Ifercbandise do!.. 


48,086^274 

78.868 
86,617 


68,1111 811 


BXPORTS. 


Oralii tone.. 

Frait  sod  honey do.. 

Iferchkndiae do... 


<•» 


i; 


Receipts  for  customs  for  fiscal  year  ending  June  30,  1884 
Receipts  for  customs  for  fiscal  year  ending  June  30,  1885 
Respectfully  submitted. 


Col.  Q.  H.  Mbkdrll, 

Corps  of  EngineerSf  U.  S,  A. 


$58.558  58 
47,207  99 


W.  P.  Smith, 

AsMisiant  Engimter. 


PP3- 

IMPROVING  HARBOR  AT  REDWOOD,  CALIFORNIA. 

The  act  of  July  5,  1884,  appropriated  $3,000  for  this  work.  The 
amount  being  insufficient  to  produce  a  good  result,  it  has  been  held  in- 
tact. The  estimate  for  the  work  is  $15,400,  The  whole  amount  is  neo- 
essary  in  order  insure  a  contract. 

The  work  is  to  consist  in  dredging,  40,000  yards  being  estimated,  as 
required  to  enable  vessels  drawing  not  more  than  7  feet  to  reach  the 
town  front  of  Bedwood  City. 
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Money  statement 

Amount  ftppropriated  by  act  approved  JalyS,  1884 $3,000  00 

Jnly  1,  It5b5,  amount  available 3,000  00 

(Amount  (estimated)  required  for  completion  of  existing;;  project 12. 4U0  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  12,400  00 
Sabiiiitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acta  of  1866  and  1867. 


PP4. 

IMPROVEMENT  OF  PETALUMA  CREEK.  CALIFORNIA. 

The  completion  of  this  work  as  projected  was  reported  in  the  last  An- 
nual Report  Ko  work  was  done  daring  the  past  year,  and  none  is  now 
expected  for  the  coming  year. 

The  total  appropriation  for  the  work  was $30,000  00 

The  total  expenditure  was itT,i566  91 

Money  statement. 

July  1,  1884,  amount  available.... $2,343  09 

Joly  1,  1885,  amount  available 8,343  09 


PP5. 

SBHOYING  SUNKEN  VESSELS  OBSTRUCTING  OB  ENDANGERING  NAVIGA- 
TION. 

ESCAMBIA. 

The  last  Annual  Report  stated  that  there  was  at  low  water  a  depth  of 
at  least  33  feet  over  the  wreck  of  the  Escambia^  a  result  obtained  from 
careful  sounding,  draggling,  and  diving.  Nothing  has  since  been  learned 
that  lessens  confidence  in  this  result,  and  the  wreck  is  now  not  consid- 
er^ to  be  a  danger  to  vessels.  Nevertheless,  to  make  assurance  doubly 
sure,  it  was  and  is  intended  to  make  another  examination.  The  light- 
house steamer  Manzanita  was  kindly  offered  for  the  purpose  by  Com- 
mander Philip,  United  States  Navy,  light-house  inspector,  but  the  ab- 
sence on  other  duty  at  the  time  the  vessel  was  available  of  assistants 
having  the  particular  experience  needed  for  an  examination  compelled 
its  postponement. 

DREDGE  IN  SAN  JOAQUIN  RIVER. 

The  dredge  used  by  the  first  contractor  for  making  a  cutoff  at  the 
Devil's  Elbow,  on  the  San  Joaquin  Biver,  was  sunk  at  the  mouth  of  the 
proposed  new  channel  about  May  1 4, 1884.  The  contractor  having  failed 
to  take  measures  to  remove  the  dredge,  he  was  urged  to  do  so  on  June 
12^  and  again  on  July  3.  During  July  the  owners  began  to  attempt  to 
raise  the  barge.  Desultory  and  trifiing  efforts  continued  to  be  made, 
with  much  interruption.  The  dredge  by  its  position  was  a^i  obstruction 
to  the  navigation  of  the  river  and  an  inconvenience  to  the  operations  of 
the  second  contractor  who  on  default  of  the  first  had  undertaken  to 
make  the  cut-off.  In  August  bids  were  invited  for  the  removal  of  the 
soow  and  machinery,  in  accordance  with  the  terms  of  ftie  act  approved 
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Jane  14, 1880,  and  of  the  act  of  Aagast  2, 1882.  The  ownera  kept  at 
work,  however,  just  enough  to  enable  them  to  claim  that  they  had  not 
abandoned  the  dredge.  CTnder  the  circumstances  the  contract  conld 
not  be  awarded. 

The  owners  finally  removed  all  that  was  worth  the  expense,  and  left 
the  barge  on  the  bottom  in  a  broken  and  worthless  state.  The  snag- 
boat  Seizor  removed  the  fragment*^  in  January,  1885. 

The  expenditure  during  the  year  was  $86.89. 


PP6. 


preliminabt  exabflnation  op  islais  creek,  san  francisco  bat, 

california. 

United  States  Engineer  Office, 
San  Fraticiscoj  CaLy  November  18,  1884. 

General:  After  an  examination  of  Islais  Greek,  California,  as  re* 
quired  by  the  act  of  Congress  of  Jnly  5, 1884,  the  following  report  is 
respectfully  submitted. 

Islais  Creek  lies  within  the  territorial  limits  of  this  city,  and  within 
the  jurisdiction  of  the  State  Board  of  Harbor  Commissioners,  which  con- 
trol the  water  front  of  San  Francisco.  The  mouth  and  that  portion  of 
the  creek  which  is  in  any  sense  navigable  lie  about  3  miles  to  the  south- 
ward of  the  central  part  of  the  city.  But  for  the  tide  there  could  be  no 
navigation  of  the  creek.  The  tide,  which  rises  from  4  to  7  feet  at  neaps 
and  springs,  ebbs  and  flows  now  over  about  a  mile  of  length  of  the 
estuary  adjoining  the  mouth,  which  is  in  San  Francisco  Bay.  In  the 
natural  state  of  the  estuary  the  tide  reaches  a  point  2  miles  above  the 
mouth,  but  is  now  intercepted  by  a  causeway  embankment  across  the 
creek  on  the  line  of  Fifteenth  avenue,  a  mile  above  the  mouth.  This 
causeway  was  made  in  1878,  under  the  authority  of  an  act  of  the  leg- 
islature of  the  State  passed  in  1876.  It  now  forms  one  of  the  lines 
of  communication  between  the  city  and  a  suburb  known  as  South  San 
Francisco.  This  road  is,  to  the  degree  that  it  reduces  the  volume  of 
tide  circulation  in  the  estuary,  an  injury  to.  the  channel  of  the  creek. 
A  second  road,  known  as  the  San  Bruno,  crosses  the  creek  by  a  bridge 
about  3,000  feet  above  Fifteenth  avenue.  This  road  was  built  in  185^ 
under  authority  of  an  act  of  the  legislature  of  the  State.  It  is  thought 
not  to  be  injurious  in  its  effect  upon  the  navigable  value  of  the  estuary. 

The  creek  or  estuary  debouches  into  San  Francisco  Bay  over  a  wide 
flat  in  part  bare  at  low  tide.  Kentucky  street  crosses  this  flat  about 
1,500  feet  outside  of  the  mouth  and  forms  an  effective  barrier  to  the 
navigation  of  the  creek.  The  roadway  is  of  timber,  and  is  supported  on 
piles.  It  has  no  draw-bridge.  This  street  is  a  much-used  line  of  com- 
munication between  the  city  and  South  San  Francisco.  It  was  nntO 
recently  a  route  of  streetcar  travel.  The  rails  have,  however,  been 
taken  up. 

Kentucky  street  was  extended  across  and  in  front  of  the  mouth  of 
Islais  Greek  in  1868,  under  authority  of  an  act  of  the  legislature  of  the 
State  dated  April  2, 1866;  amended  by  an  act  dated  March  28, 1868, 
which  contaiied  the  following  words,  namely:  '^Provided  that  the  said 
railroad  company  (Potrero  and  Bay  View  Railroad  Company)  shall  he 
required  to  construct  a  draw  in  the  bridge  on  Kentucky  street  at  its  in- 
tersection with  Tulare  street  (Islais  Creek),  whenever  the  parties  inter- 
ested shall  pay  the  expense  of  constructing  such  draw,  and  provide  for 
the  maintaining  of  same." 
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An  act  of  the  legislatare  of  March  26, 1868,  declared  the  creek  be- 
tween the  mouth  and  Franconia  Landing  to  be  navigable,  with  a  pro- 
vi^o  that  nothing  in  the  act  shall  affect  the  rights  of  the  Potrero  and 
Bay  View  Railroad  Company,  and  that  this  company  shall  not  be  re- 
quired to  build  a  draw  or  pay  the  cost  of  maintaining  a  draw. 

Franconia  Landing  was  about  one-fourth  of  a  mile  above  the  mouth. 
The  portion  of  the  creek  proper  declared  navigable  was,  therefore,  about 
one- fourth  of  a  mile  in  length. 

In  1880  the  Board  of  State  Harbor  Commissioners  brought  suit  in  the 
State  court  against  the  Potrero  and  Bay  View  Bailroad  Company,  al- 
leging in  the  complaint  that  Islais  Creek  is  and  has  been,  from  time  im- 
memorial, a  navigable  stream ;  that  the  defendant  has  obstructed  it  by 
building  a  bridge  on  piles  over  the  channel,  and  has  thereby  damaged 
the  commercial  interests  of  the  city,  and  asked  the  court  to  adjudge  the 
bridge  to  be  a  public  nuisance. 

The  court  held  that  Islais  Creek  has  been  a  navigable  stream  since 
1850,  and  that  the  acts  of  the  legislature  of  April  2,  1806,  and  March 
28, 1868,  authorizing  the  construction  of  the  bridge,  are  in  conflict  with 
the  Constitution  of  the  United  States,  and  with  the  act  of  Congress  ad- 
mitting California  into  the  Union. 

The  court  decreed  the  bridge  to  be  a  public  nuisance,  and  ordered  the 
defendant  to  remove  it  without  delay.  The  defendant  appealed  the 
case  to  the  supreme  court  of  the  State,  which,  so  far  as  is  known,  has  nol 
acted  on  the  appeal. 

The  harbor  line  as  now  established  and  shown  by  the  official  map  of 
the  State  Harbor  Commissioners  is  fixed  about  half  a  mile  outside  of 
Kentucky  street,  and  a  channel  200  feet  wide  is  adopted  for  Islais 
Creek.  The  sea-wall  to  occupy  the  harbor  line  is  not  here  built,  and  will 
not  be  for  many  years. 

Of  course  there  has  been  no  navigation  of  the  creek  since  the  con- 
struction of  the  Kentuc  ky  Street  Bridge  in  1878.  Prior  to  that  time 
a  few  small  cargoes  in  vessels  of  draught  not  greater  than  the  rise  of 
the  tide  are  said  to  have  been  delivered  at  Franconia  Landing.  The 
improvement  of  the  creek  by  a  draw  in  the  Kentucky  Street  Bridge,  and 
the  dredging  of  the  channel  at  a  reasonable  depth,  doubtletiis  would 
restore  this  trade,  and  perhaps  increase  its  volume.  There  are  several 
small  factories  of  leather  and  chemicals  on  the  shores  of  the  estuary 
,  which  perhaps  would  receive  supiilies  and  ship  products  by  water,  and 
save  thereby  acartaf>:e  of  3  or  4  miles.  It  is  alno  possible  the  improve- 
ment would  lead  to  the  establishment  of  new  and  large  factories.  Nev- 
ertheless, the  advantage  likely  thus  to  be  gained  for  commerce  seem8| 
under  present  circumstances,  to  be  of  too  small  proportions  to  justify 
the  considerable  expenditure  that  would  be  required  to  build  and  main- 
tain one  or  more  draws  and  to  dredge  the  approaches  to  the  creek.  The 
complications  already  mentioned,  caused  by  the  State  having  author- 
ized the  construction  of  thoroughfares  across  the  channel,  seem  to  be  an 
additional  reason  why  it  is  not  expedient  at  present  to  undertake  the 
improvement  of  the  creek. 

At  some  future  time,  when  complications  shall  cease  to  exist,  and 
when  there  shall  appear  to  be  a  real  need  for  increased  commerciid 
facilities,  Islais  Creek  may  be  worthy  of  improvement^  but  under  exist- 
ing circumstances  it  is  not  so  regarded. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Mendell, 
.   Lieut  Col.j  Ourp$  of  EngineerB. 

The  Chief  of  Engineers,  U.  S.  A. 
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P  P  7. 

prelibf  inart  examination  of  san  mateo  river,  california. 

United  States  Engineer  Opfiob, 
San  FrandsoOf  Cal.^  September  19,  1881 

General:  Hailing  made  a  personal  examination  of  San  Mateo  Biyer, 
California,  I  have  the  honor  to  submit  the  following  report. 

San  Mateo  Biver,  or  Creek,  as  it  is  known  in  California,  discharges 
into  San  Francisco  Bay  about  15  miles  to  the  southward  of  this  city. 
It  drains  i>erhaps  30  square  miles,  and  during  the  rainy  season,  for  ft 
short  time,  it  carries  a  large  quantity  of  water. 

During  the  greater  part  of  the  year  there  is  a  litUe  or  no  drainage 
water  in  its  bed.  The  tide  naturally  ebbs  and  flows  for  a  mile  aboTB 
its  mouth,  making  a  bit  of  estuary  lying  in  a  strip  of  marah  land  hot- 
dering  San  Francisco  Bay. 

The  accompanying  tracing  of  a  Coast  Survey  map  made  about  18.% 
shows  the  local  surroundings,  the  village  of  San  Mateo,  the  mardi 
lands  with  its  various  sloughs.  Point  San  Mateo,  and  the  outlying  flat 
on  the  border  of  San  Francisco  Bay.  The  dam  and  private  landing 
are  shown  in  approximate  location  as  recently  observed. 

A  half  mile  above  the  mouth  of  San  Mateo  Creek  is  shown  a  landing, 
or  embaroaderoj  connected  with  the  village  of  San  Mateo  by  a  ro^ 
about  a  mile  in  length.  In  former  years  this  landing  was  in  use,  and 
small  craft  which  at  high  water  were'able  to  pass  the  outlying  flat,  bare 
in  the  lower  stages  of  the  tide,  could  make  this  landing.  The  adjoin- 
ing land  is  marsh,  standing  at  the  level  of  ordinary  high  water  and  ft 
foot  or  two  below  the  level  of  spring  tides.  Some  years  ago  the  owner 
of  the  land  shut  off  the  road,  which  since  that  time  has  not  been  in  ex- 
istence. Nor  has  navigation  existed  for  a  number  of  years,  the  creek 
having  been  closed  and  the  tide  shut  out  by  a  dam  of  earth  at  its 
mouth,  which  dam  still  stands.  The  object  of  the  dam  was  to  compel 
the  freshet  waters  to  spread  over  and  deposit  their  silt  upon  the  adjoin- 
ing marsh.  This  operation  appears  to  have  been  successful  in  raising 
and  reclaiming  the  marsh,  but  necessarily  at  the  sacrifice  of  whatever 
navigable  value  the  creek  may  have  possessed. 

Within  a  few  hundred  feet  to  the  east  of  the  mouth  of  San  Mateo 
Creek  a  large  slough  joins  San  Francisco  Bay.  Near  its  mouth  is  a 
landing  and  warehouse,  which  serve  to  accommodate  the  same  class 
of  vessels  that  formerly  were  able  to  reach  the  embarcadero  on  S«d 
Mateo  Creek. 

•  This  is  a  private  landing  in  this  sense,  that  the  road  connecting  it 
with  the  village,  a  mile  distant,  is  a  private  road,  open  to  use  only  by 
permission  of  the  owner  of  the  land. 

The  slough  is  larger  and  longer  than  San  Mateo  estuary,  and  nat- 
urally carrying  more  tidal  water,  ought,  in  the  nature  of  things,  to 
afford  more  convenience  to  navigation. 

Point  San  Mateo,  on  the  bay,  nearly  2  miles  distant  from  the  vil- 
lage, has,  near  shore,  b}'  the  chart,  3  or  4  feet  at  low  water.  This 
point  can  be  occupied  conveniently  by  a  landing,  giving  better  water 
than  formerly  existed  at  San  Mateo  Creek,  and  better  tiian  can  now 
be  obtained  without  a  large  expense  in  establishing  and  maintaining 
navigation.  It  is  understood  that  an  effort  is  now  in  progress  to  es- 
tablish a  road  from  the  village  to  this  point,  with  a  view  to  secure  an 
outlet  by  water.    This  effort  is  resisted  by  owners  of  the  land. 

These  two  better  alternatives  being  open,  and  either  available  whea 
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m  road  can  be  established  connecting  with  either  point,  there  seems  to 
be  no  good  reason  why  the  United  States  should  bear  the  considerable 
cost  of  reopening  San  Mateo  Greek,  which,  when  done,  would  be  under 
the  same  embarrassment  that  now  deprives  the  other  landings  of  their 
public  value — namely,  the  want  of  a  connecting  road. 

Under  these  circumstances  it  is  thought  that  San  Mateo  Biver  is  not 
worthy  of  improvement. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Mendell, 
Lieut  OoLj  Corp$  of  Engineers. 

The  Chief  of  Engineebs,  U.  8.  A. 


PP  8. 


preliminary  examination  op  napa  river  from  the  mouth  to 

napa  city,  california. 

United  States  Engineer  Offiob, 

San  Francisco^  Calj  October  1, 1884. 

General  :  Having  made  a  personal  examination  of  Napa  Biver  or 
Creeks  and  such  inqairies  as  are  ])racticable  at  present  into  the  bondi- 
tion  of  trade,  I  express  the  opinion  that  Napa  Biver  is  worthy  of  im- 

Srovement.  The  greater  part  of  the  commerce  of  the  town  or  city  of 
fapa,  and  of  the  country  adjoining,  appears  to  be  carried  by  the  river. 
The  town  contains  four  thousand  or  five  thousand  people,  a  few  manu- 
factories of  leather,  woolen  goods,  wine,  and  flour.  It  is  a  depot  for 
wines,  which  form  a  considerable  part  of  the  trade,  which  supports  two 
ateamboats  nnd  a  number  of  sail  vessels. 

The  statistics  of  this  trade  it  has  not  been  practicable  to  obtain  in 
time  for  this  report. 

The  river  proper,  as  known  among  navigators,  is  about  14  miles  in 
length  in  its  navigable  part.  It  is  thought  best  to  make  a  plane  table 
Burvey  of  the  banks  and  the  necessary  hydrography.  The  obstructions 
now  known  from  inquiries  lie  in  the  upper  4  miles,  but  experience  shows 
that  new  improvements  develop  new  necessities.  Therefore  it  is  pre- 
ferred to  make  a  survey  from  Napa  to  the  mouth,  and  for  this  purpose 
95(K)  will  be  required.  It  is  requested  that  the  money  may  be  remitted 
at  once. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Mendell, 
Lieut  Col.,  Corps  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


survey  of  NAPA  RIYKR,  CALIFORNIA. 

United  States  Enoineer  Office, 
San  Francisco^  CaX.^  January  29,  1885. 

General  :  Inclosed  is  a  report  of  the  survey  of  a  portion  of  Napa 
Biver,  made  daring  the  month  of  December,  1884,  under  the  direction 
of  this  ofBce,  by  L.  J.  Le  Oonte,  assistant  engineer,  The  allotment  of 
$M0  for  the  porpose  of  the  sarvey  did  not  permit  the  whole  leagthi  14 
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miles  of  navigable  river,  to  be  covered.  The  survey  made  extends  firom 
Kapa  City,  the  head  of  navigation,'  for  a  distance  of  7^  miles  to  a  point 
nearly  2  miles  below  Suscol  Ferry,  leaving  unmeasured  about  7  mil«i 
of  the  lower  part  of  the  river.  There  is,  however,  no  present  oom^aint 
of  obstructions  in  the  part  unsurveyed.  It  has  not  been  {lossible,  with 
the  funds  available  for  the  purpose,  to  complete  the  map,  although  it  ii 
in  condition  for  present  reference. 

The  recommendations  of  this  report  apply  to  the  portion  of  the  river 
surveyed. 

Napa  Biver  is  during  the  summer  and  autumn  mainly  a  tidal  streanL 
carrying  little  drainage  from  its  tributary  basin.  During  winter  and 
spring,  which  is  the  rainy  season,  it  carries  the  drainage  of  a  basin  of 
about  400  miles  square.  The  land  drainage  alone  might  afford  a  fitful 
and  uncertain  navigation  for  a  part  of  the  year,  but  it  is  the  daily  in- 
fluence of  the  tide  which  gives  the  river  permanent  value  for  naviga- 
tion. 

The  rise  of  ordinary  tides  at  Napa  City  is  about  5  feet,  and  of  spring 
tides  about  7  feet. 

The  river  is  subject  to  considerable  freshets,  which  bring  from  above 
floating  trees  and  detritns,  composed  in  part  of  gravel,  which  settles  to 
some  extent  in  the  channel  and  forms  shoals.  The  general  low- water 
depth  within  the  limits  of  the  survey  is  about  5  feet,  while  on  the  crests 
of  th«  bars  it  is  reduced  to  less  than  1  foot.  The  rise  of  the  tide  being 
added,  there  is  generally  in  each  day  for  a  short  time  a  depth  of  6 
feet  in  the  sboalest  places.  The  arrival  and  departure  of  steamers  and 
other  vessels  are  necessarily  timed  in  reference  to  passing  the  shoal 
places  when  the  phase  of  the  tide  will  permit,  and  vary  from  day  to  day. 

It  thus  appears  that  the  shoals  are  due  to  the  action  of  freshets  in 
bringing  down  gravel,  while  the  nd^vigable  value  of  the  river  results 
from  the  constantly-recurring  tide. 

The  gravel  becomes  quite  compact  in  the  bed  of  the  channel.  If  it 
is  moved  in  the  rising  phase  of  a  freshet,  it  appears  to  be  redeposited 
in  the  falling  phase.  The  deposits  are  found  sometimes  in  the  uarrov- 
est  sections  of  the  channel,  and  form  an  obstruction  to  the  influx  of  the 
tide.    The  tidal  currents  are  ineffectual  to  their  removal. 

It  is  thought  that  dredging  will  be  essential  to  give  increased  depth. 
Begulation  of  the  channel  by  artificial  constructions  will  hardly  be 
eflectual,  and  when  increased  depth  is  once  obtained  by  dredging,  it  is 
not  to  be  expected  that  the  improvement  will  be  permanent,  but  that 
dredging  will  be  required  periodically. 

The  width  between  banks  at  Napa  City  varies  about  a  mean  of  100 
feet,  increasing  a  few  miles  below  to  a  wide  tidal  channel.  The  in- 
flnence  of  the  tide  extends  above  Napa  City.  The  mouth  of  the  river 
is  at  the  head  of  Mare  Island  Strait,  which  connects  with  San  Francisco 
Bay. 

The  distance  by  water  separating  Napa  City  and  San  Francisco  is 
about  40  miles. 

Two  steamers  are  employed  in  trade  between  these  points,  each  mak- 
ing three  trips  per  week.  In  addition,  small  sail  vessels  are  employed 
as  required,  particularly  in  the  autumn,  when  the  agricultural  prodacta 
are  moved.  So  far  as  can  be  learned,  the  principal  freight  route  f<ff 
Napa  City  and  the  immediate  vicinity  is  by  water.  There  is  also  rail- 
way communication. 

Napa  Valley  is  one  of  the  richest  portions  of  the  State  of  California, 
and  is  noted  for  its  vineyards,  although  other  crops  are  cultivated.  The 
valley  contains  two  towns  of  importance,  Napa  City,  situated  at  tiia 
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head  of  Davigation,  and  having  several  thousand  inhabitants,  and 
Saint  Helena,  a  few  miles  above,  is  also  a  town  of  some  importance. 
The  soil  and  climate  of  Napa  Valley  are  both  highly  esteemed,  and  itf 
prosperity  seems  to  be  entirely  assured. 

Snch  statistics  of  freight  by  water  as  could  be  obtained  accompany 
this  report. 

There  are  a  few  manufacturing  industries  at  Napa  City,  the  principal 
of  which  is  of  leather,  and  others  of  woolen  goods  and  flour.  The  wine 
industry  is  predominant  in  the  valley. 

The  obstructions  to  navigation,  apart  from  shoals  already  mentioned^ 
consist  of  snags  brought  down  by  fresbetsaud  distributed  along  the 
channel,  and  a  special  danger  in  the  shape  of  a  small  reef  of  rock. 

The  removal  of  these  obstructions  comes  within  the  limits  of  ordinary 
routine,  and  needs  no  special  remark.  There  has  been  no  complaint  of 
shoal  water  in  the  part  of  the  river  unexamined,  and  no  depth  less  than 
4  feet  is  found  by  survey  until  we  approach  Napa  City  within  4  miles. 
The  general  depth  in  this  part  of  the  river  is  about  5  feet,  increasing  to 
10  or  12  feet  in  the  bights,  and  lessening  to  2  feet  or  less  on  the  shoals. 

The  steamers  engaged  in  the  trade  of  Napa  City  draw  about  4  feet, 
and  the  sail  vessels  do  not  vary  much  from  this  draught,  which  is  regu- 
lated by  convenience  in  passing  the  shoalest  places. 

The  length  of  channel  with  depth  less  than  2^  feet  is  3,050  feet ;  less 
than  3  is  3,600  feet ;  less  than  4  feet  is  6,400  feet.  A  channel  50  feet  wide 
on  the  bottom,  2^  feet  depth,  extended  to  the  usual  steamer  landing, 
will  require  6,500  cubic  yards  of  dredging  measured  in  place,  and  ex- 
tended a  quarter  of  a'  mile  farther  to  the  Vernon  Mills,  1,500  cubic  yards 
additional,  or  a  total  of  8,000  yards. 

.  \  3-foot  channel  of  the  same  dimensions  will  require  12,020  cubic 
yards. 

A  3-foot  channel  75  feet  wide  on  bottom  to  the  bridge,  and  50  feet 
wide  above,  will  require  10,997  cubic  yards. 

A 4foot  channel,  75  feet  wide  to  the  bridge,  and  50 feet  above,  will 
require  35,700  cubic  yards. 

In  alignment  the  channel  is  fairly  convenient.  There  are,  however, 
two  bends.  Jack's  and  Carr's  bends,  which  are  liable  to  cause  some  de- 
lay to  vessels  passing.  The  cost  of  making  a  new  channel  at  the  upper 
or  Jack's  bend  is  thought  to  be  out  of  proportion  to  the  advantage  that 
would  result.  The  case  is  different  to  some  degree  at  Carr's  bend.  A 
better  alignment  can  be  made  here  by  opeoing  a  new  channel  through 
a  low  point  standing  at  about  the  level  of  high-water  mark.  A  conven- 
ient channel  150  feet  wide  and  4  feet  deep  can  be  made  by  dredging 
0,500  cubic  yards. 

Including  this  amount  the  total  dredging  required  to  give  a  good 
3-foot  channel  is  26,500  cubic  yards,  and  for  a  4foot  channel  45,200 
cubic  yards. 

Adding  the  rise  of  the  tide  the  depth  at  high  water  will  vary  between 
0  and  11  feet.  This  depth,  if  maintained,  would,  it  is  thought,  afford 
all  advantages  that  could  be  desired.  It  is  not,  however,  probable  that 
this  depth  will  be  maintained,  owing  to  deposits  left  one  or  more  times 
each  year  by  freshets.  It  is  to  be  expected  that  the  present  condition 
of  the  river  bed  will  be  reproduced  in  the  course  of  a  very  few  years. 

Dredging  will  be  more  than  ordinarily  expensive^  owing  partly  to  the 
fact  that  the  material  is  hard  and  compact,  but  particularly  to  the  diffi- 
oolty  of  disposing  of  it  after  it  is  dredged,  either  by  putting  it  ashore 
or  by  discharging  it  in  suitable  places  in  the  lower  river  several  miles 
distant.    The  highly  cultivated  riparian  lands  prevent  the  application 
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of  hydraalio  carriage,  which  has  the  merit  of  cheapness,  but  which 
eesaoily  floods  the  lands  and  distributes  the  material  over  them. 

Placing  dredging  at  50  cents,  the  estimate  becomes,  for  a  4-foot  chan- 
nel— 


46,200  yards |22, 

Bemoyal  of  reef 9M 

Bemovftl  of  Biisgs 1,800 

84,eOD 
Add  10  per  cent 2,401 

Total 27, 

Napa  River  is  in  the  customs  district  of  San  Francisco. 

Besi)ectfally  submitted. 

6.  H.  Mbnbkix, 
Lieut  Col.  J  Carps  of  I!ngi\ 
Brig.  Gen.  John  Newton, 

Chief  of  Ungineeri,  U,  8.  A. 


REPORT  OF  MR.  L.  J.   LB  COMTB,  ASSISTANT  BNOINXSR. 

San  Francisco,  Cal.»  January  17,  18^ 

Sir:  I  have  the  honor  to  submit  the  following  report  on  the  results  obtained  dll^ 
ins  the  survey  of  Napa  River,  made  under  .vour  direction. 

The  survey  was  commenced  at  a  point  near  the  Veruon  Mills,  a  short  distance  abon 
the  present  railroad  crosMiufc  at  Napa  City.  Thence  the  work  proceeded  down  rtTsr 
to  a  point  at  the  head  of  Bull  Island,  includiug  a  total  distance  of  some  40,000  foelL, 
linear,  or,  say,  1.75  miles  below  the  Snscol  Ferry. 

Three  tide-gauges  were  in  use  for  the  hydrographic  work —one  at  Napa  City,  oat 
at  the  asylum  wharf,  and  the  third  at  the  wharf  at  Suscol  Ferry. 

The  zero  marks  of  each  gauge  were  connected  with  suitable  bench-marks  eatablisbsd 
near  by,  and  the  whole  system  connected  by  a  line  of  levels  carried  down  river  along 
the  east  bank. 

The  low  water  adopted  for  the  reduction  of  soundings  on  this  survey  was  taken  or 
assumed  at  an  elevation  of  1.7  feet  below  the  low- water  reading  observed  on  the  Naps 
City  gauge  on  the  evening  of  December  11.  This  low  water,  by  estimation  from  tM 
Oakland  Harbor  gauge  reading  of  that  date  and  time,  reduced  to  the  Coast  Survey 
low  water,  was  1.50  feet  above  low  water.  Also,  since  the  low-water  tidal  constant 
for  Mare  Island  is  =  -|-  0.2  it  follows  that  the  predicted  low-water  elevation  at  mondi 
of  Napa  River  was  at  that  time  1 JI  feet  above  Coast  Survey  low  water. 

In  setting  the  gauge  at  Napa  City  it  Just  so  happened  that  the  low- water  readinl 
of  December  11  was  found  to  be  also  1.7  feet,  hence  the  zero  of  this  gauge  was  adopted 
as  low  water  for  Napa  City  and  vicinity. 

By  the  gauge  at  the  asylum  wharf  it  was  ascertained  that  the  corresponding  low 
water  was  O.Si  foot  below  that  at  Napa  City,  and,  lastly,  it  was  also  ascertained  tbst 
the  same  plane  at  Suscol  Ferry  gauge  was  0.30  feet  below  that  at  Napa  City. 

WUip-dam$, — As  regards  the  possibility  of  improving  the  navigable  channel  by  oon- 
■tmctions,  I  would  state  that  as  far  as  my  observations  extended  I  saw  no  place  whets 
artificial  construction  could  be  applied  with  any  marked  advantage.  The  river  chan- 
nel as  a  njle  is  narrow  and  the  banks  quite  bluff,  and  where  shoal-water  bars  do  exists 
there  seems  to  be  no  corresponding  increase  in  width  between  adjoining  high-water 
banks. 

Dredging  work, — There  seems  to  be  little  or  no  question  about  the  fact  that  the  mcil 
fbasible  and  effective  plan  of  alleviating  the  present  needs  of  navigation  is  by  dredge 
Ing  out  channel-ways  through  the  shoal-water  bars,  the  material  of  which  is  mostly 
coarse  gravel  and  sand.  The  easiest  and  best  place  to  deposit  the  excavated  material 
would  be  on  the  adioining  banks.  In  regard  to  obtaining  permission  of  land  owneit 
for  the  right  to  such  disposal,  I  would  state  that  the  matter  has  been  taken  in  chat^gs 
bv  the  city  attorney  of  Napa,  who  will  call  a  meeting  of  the  riparian  proprietors  anA 
discuss  the  entire  subject,  after  which  they  will  f^ame  a  document  for  general  slgna* 
tore  stating  what  they  would  be  willing  to  do  in  the  matter.  This  document  wUlto 
forwarded  to  the  oflBce  as  soon  as  practicable. 
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XoM  JVm  B^ef, — ^This  obstmotion  was  examined  with  oare.  It  proves  to  be  mncli 
more  formidable  than  I  had  reason  to  expect  from  reports  of  the  river  men.  In 
brief,  the  obstraction  may  be  described  as  follows:  The  reef  is  dne  to  the  encroach- 
ment of  a  '*spnr"  or  low  ridjice  coming  down  from  the  foot-hills  on  the  east.  The 
diffloolty  here  consists  in  a  dangerons  shoal-water  bench,  which  occurs  in  the  middle 
of  the  bend  and  along  the  concave  bank.  This  bench  projects  out  in  places  60  feet 
from  low- water  line  and  is  covered  1  to  2  feet  of  water  at  low  tide ;  thence  across  to 
the  westerly  bank  the  depths  are  generally  ample  for  all  present  or  future  needs  of 
navigation.  This  submerged  bluff  Dank  extends  up  and  down  stream  a  distance  of 
about  300  feet,  and  is  therefore  a  formidable  obstruction  to  remove.  The  material  of 
this  reef  is  ar^illo,  calcareous  sandstone,  considerably  disintegrated.  A  sample  is 
herewith  submitted.  While  the  examination  was  going  on  a  new  discovery  was  made 
in  the  form  of  a  point  of  rocks,  located  in  the  channel  next  to  the  point,  which  is 
now  being  used  for  navigation.  These  pKiints  of  rocks  or  ''stumps,'' so  called  from 
their  eimflarity  in  form,  were  found  to  exist  at  a  point  distant  about  50  feet  from  the 
west  bank.  There  was  a  depth  of  only  1.5  to  2  feet  at  low  water  on  top  of  these 
stumps,  while  immediately  around  it  there  was  fully  6  feet  water  at  the  same  stage 
of  tide. 

As  to  the  question  of  improving  this  reef,  I  am  of  the  opinion  that  the  only  prac- 
ticable way  to  do  so  would  be  to  simply  remove  the  points  of  rocks  by  surface  blast- 
ing, and  thus  clear  the  point  channel  now  in  use.  Sailing  vessels  have  frequently  hit 
these  *'  stumps  "  and  carried  away  their  rudders. 

8nag§. — The  low  tides  in  Napa  River  did  not  occur  at  times  which  permitted  me  to 
thoroughly  examine  the  channel  with  the  view  of  counting  the  number  of  snaes  in 
the  way  of  free  and  safe  navigation.  By  combining  those  which  I  did  see  with  those 
noted  on  the  river  charts  by  the  pilots,  I  was  enabled  to  enumerate  about  thirty  snags 
and  hanging  trees.  Their  approximate  position  is  shown  on  the  accompanying  river 
chart  used  during  the  examinational  survey. 

Jack's  Bend, — This  is  a  sharp  bend,  with  narrow  channel-way,  distant  about  three- 
quarters  of  a  mile  below  Napa  City.  The  proposition  to  make  a  cut-off  at  this  place 
is  impracticable.  The  land  on  the  point  is  all  improved  property  and  cannot  be  ob- 
tained at  a  reasonable  price.  I  do  uot  think  it  feasible  to  do  anything  here  which 
will  be  of  any  assistance  to  navigation  in  this  connection. 

Carr'$  Bend. — ^This  is  the  first  sharp  bend  above  Lone  Tree  Bend.  The  high  land 
on  the  point  is  cultivated  laud  up  to  within  350  feet  of  the  point.  This  350  feet  next 
the  point  is  low-tide  land  mostly,  subject  to  overflow  at  high  tide.  This  portion  is 
newly-made  land,  and  of  little  or  no  present  value.  The  steamers  have  trouble  in 
loundinff  this  bend,  particularly  when  sailing  vessels  happen  to  meet  them  at  this 
place.  It  is  possible  that  temporary  relief  may  be  obtained  here  by  cutting  off  the 
tnle  point.  .  This  work  would  involve  the  excavation  and  removal  of  some  9,500  cubic 
yards  of  material. 

In  conclusion,  I  would  state  that  a  pile  stricture,  offering  considerable  obstruction 
to  navigation,  is  reported  to  exist  near  the  mouth  of  Napa  River ;  it  is  the  site  of  an 
old  railroad  bridge. 

The  center  pier  should  be  removed.  Commercial  statistics  for  Napa  City  are  here- 
with inclosed. 

Very  respectfully,  Ac, 

L.  J.  Lk  Contk,  C.  E., 

AseUtani  Bnginur, 

CoL  G.  H.  Mkndsll, 

Corp*  of  Engineer$f  U,  8.  A, 


rnVnUATK  OF  THX  TXARLT  COMMKRCS  OF  NAPA  RIYXR,  FURNISHED  BT  W.  H.  WULFF, 

OF  NAPA  CITT. 

Two  steamers  (the  Caroline  and  Emma)  discharge  at  the  Napa  wharves, 

fnight tons..  20,800 

Coal  received  from  schooners do...  5,000 

Hay  shipped  by  vessels do...  2,000 

Leather  and  wool  shipments do...  400 

Qlue  shipments do...  20 

Bandreceived do...  1,500 

Lime  and  cement  received do...  500 

Qrain  shipments  by  the  different  flouring-mUls ' do . . .  3, 000 

Lumber  received feet..  10,000,000 

Brick  received number..  600,000 

Tan-bark  received i. cords..  1,000 

Wine  shipped gallons..  1,500,000 

Miaoellaneoos,  consisting  of  fruit,  produce,  and  general  freight ....  tons . .  2, 000 
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EXPORT  OF  COLONEL  C.  8BAF0RTH  STEW  ART,  CORPS  OF  BNOIKBERa, 
OFFICER  IN  CHARGE,  FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  188&. 


San  Fbanoisoo,  Oal.,  July  8, 1886. 

Sib  :  I  have  the  honor  to  forward  herewith  the  annaal  report  for  the 
year  ending  Jane  30, 1885,  of  the  river  and  harbor  work  in  my  charge. 
Very  reapectfiillyi  your  obedient  servant, 

0.  Seapobth  Stewabt, 

Colonel  of  Engineen. 

The  Ohibf  op  Enoineebs,  17.  S.  A. 


DfPBOVEMENT  OF  THE  HABBOB  AT  SAN  DIEGO.  CAUFOBNIA. 

ISTo  repairs  were  made  to  the  levee  in  1884,  on  accoant  of  the  high 
stage  of  the  San  Diego  Biver,  dne  to  the  unprecedented  rainfaJl  and 
fiooAB  of  the  winter  1883-'84.  The  water  continued  to  flow  throughout 
the  latter  year,  an  unusual  thing,  not  sinking  until  the  present  summer. 

The  rainfall  for  this  fiscal  year  has  been  8.65  inches,  nearly  the  aver- 
age. Of  this  amount  all  but  3  inches  fell  before  January.  In  that 
month  the  damage  to  the  embankment  of  the  levee  and  to  its  stone  fac- 
ing caused,  during  the  two  past  years,  by  the  wash  of  surface  water, 
by  the  burrowing  of  badgers,  and  by  cattle  following  trailsVhich  lead 
across  the  work  to  water  and  to  pasturage,  has  been  made  good.  The 
cost  of  work  done  has  been  $78. 

With  the  exception  of  some  slight  injury  since  January,  due  to  cattle 
and  badgers,  the  levee  is  in  good  condition. 

FINANCIAL  STATBMXNT. 

Appropriated  by  aot  approved  Maroh  3,  1875 180,000  00 

Expended  to  Jnne 30, 1879 80,000  00 

Appropriated  by  act  approved  March  3,  1879 1,000  00 

Expended  to  Jane  30,  1886 450  50 

Available  Jnly  1,1885.. 649  60 
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This  work  is  in  the  collection  district  of  San  Diego.  That  town  is  the  neaieat  port 
of  entry.  Point  Loma  Light  is  the  nearest  light-honse.  The  nearest  fort  ia  that  be- 
gun at  ^Ballast  Point.  The  amount  of  revenue  collected  at  San  Diego  daring  the  fiseil 
year  ending  June  30,1885,  is  reported  as  $5,741.49. 

Money  Mtatement. 

July  1,1884,  amount  availahle §687  SO 

July  1, 1885,  amount  expended  during  fiscal  year,  exdnsiTe  of  outstanding 
liahilities  July  1,  1884 78  00 

July  1,  1885,  amount  available 5^50 


Z. 
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IMFROVEMENT  OF  ENTRANCE  TO  HUMBOLDT  BAT ;  OF  SAN  JOAQUIN, 
MOKELUMNE,  SACRAMENTO,  AND  FEATHER  RIVERS,  CALIFORNIA,  AND 
OF  COLORADO^mVER,  NEVADA,  CALIFORNIA,  AND  ARIZONA. 


MJSPORT  OF  CAPTAIN  A.  H.  PATSON,  COBPS  OF  ENOINBEBS,  OFFICEB 
IK  CHAROB,  FOB  THE  FISCAL  YBAB  ENDING  JUNE  30,  1885,  WITH 
OTBBB  DOCUMENTS  BELATING  TO  THE  WORKS. 


IM  PROVEMfiNTS. 


1,  Hamboldt  Bay,  California. 
5L  San  Joaqain  Kiver,  California. 
a^  Mokelamne  Rirer,  California. 


4.  Sacramento  and  Feather  rivers,  Call- 

fomia.  y 

5.  Colorado   Blver,  Nerada,  California, 

and  Aricona. 


EXAMINATION. 


6.  Ynba  River,  California. 


United  States  Engineer  Office, 

San  FranciscOy  CaLj  July  14, 1885. 

General  :  I  have  the  honor  to  transmit  the  annaal  reports  of  the 
river  and  harbor  works  under  my  charge  for  the  fiscal  year  ending 
Jane  30, 1886. 

Very  respectfully,  your  obedient  servant, 

A.  H.  Payson, 
Captain  of  Engineers 
The  Chief  of  Engineers,  U.  S.  A. 


R  R  I. 

IMPROVEliENT  OF  HUMBOLDT  BAY  AND  HARBOR,  CALIFORNIA. 

The  work  proposed  with  funds  available  and  asked  for  is  the  con- 
struction of  a  low  wall  upon  the  south  sands  to  fix  the  shifting  bar  chan- 
nel in  accordance  with  the  plans  of  a  Board  of  Engineers,  dated  October 
13,1882. 

in  addition  to  this  training- wall,  protective  measures  for  the  end  of 
the  north  spit  may  become  necessary. 

The  work  is  one  of  great  difficulty  and  exposure,  and  if  carried  on 
with  smaH  annual  appropriations  will  certainly  be  much  more  costly  in 
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the  end  and  very  possibly  resnlt  each  year  in  the  destmction  of  what  haa 
been  before  accomplished.  With  this  view  nothing  has  been  done  toward 
construction  with  the  sum  available  at  the  beginning  of  the  year. 

It  would  have  been  hardly  more  than  sufficient  for  the  establishment 
of  the  necessary  wharf,  buildings,  track,  and  miscellaneoas  plant  on  the 
South  Spit,  and  it  was  not  thought  best  to  make  these  preparations  be- 
fore the  necessity  for  them  had  arisen. 

Beforcvwork  is  begun  it  will  be  necessary  for  the  Government  to  se- 
cure about  twelve  acres  of  laud  which  is  owned  in  undivided  interest 
by  six  persons,  while  the  water  front,  which  is  also  needed^  is  held  by 
a  corporation.  I  have  not  yet  been  able  to  get  definite  offers  for  sate 
to  the  United  States  from  all  these  psirties,  but  am  able  to  state  that 
the  land  alone  cannot  be  had  for  less  than  from  $9,000  to  $12,000.  An 
it  is  quite  worthless,  save  from  the  presumed  necessities  of  the  Oovem- 
ment,  I  reported  these  facts  to  the  Department  in  a  letter  dated  AprQ 
7, 18S5,  asking  permission  to  take  the  initial  steps  for  a  suit  in  condem- 
nation. In  reply  the  Department  informed  me,  under  date  of  April  22, 
that  the  existing  appropriation  was  not  under  the  law  available  for  the 
expenses  of  such  a  suit.  This  is  unfortunate,  for  as  soon  as  the  funds 
available  for  the  work  are  sufficient  to  warrant  its  commencement,  we 
shall  be  confronted  with  the  alternation  of  yielding  to  the  exorbitant 
demands  of  the  land-owners  or  the  loss  of  another  season  through  the 
legal  delays  of  condemnation. 

The  bar  channel,  which  was  in  its  northerly  position  during  Junep 
1884,  but  very  narrow,  gradually  closed  during  July  with  the  simulta- 
neous development  of  a  south  channel.  The  latter  part  of  August  the 
north  channel  became  impracticable,  and  the  south  channel  continued 
improving  until  November,  when  a  survey  made  by  the  Coast  Survey 
steamer  McArthur  showed  it  nearly  straight  out  west,  and  with  excel- 
lent water.  During  December  and  January  this  western  channel  wid- 
ened out  to  an  extensive  flat,  with  but  little  water  anywhere ;  and  this 
state  of  affairs  gave  rise  to  much  inconvenience  and  delay.  In  Febra- 
ary  or  March,  1885,  an  extreme  south  channel  broke  out  (south  by  west) 
and  has  since  remained  in  that  position  very  shoal  and  crooked.  There 
is  now  a  northern  channel  forming  (west  by  north),  but  it  has  l^  feet 
less  water  than  the  southeru,  and  is  but  little  used.  Owing  to  the  very 
bad  condition  of  the  bar  since  February  the  foreign  trade  in  lumber  was 
almost  suspended.  Vessels  in  port  and  loaded  were  obi  iged  to  discharge 
parts  of  their  cargoes  and  proceed  elsewhere  to  finish  loading. 

« 

Total  amonntso  far  appropriated  is $142,500  00 

Total  amount  expended  ie 80,027  S 

Money  statement 

inly  If  1884,  amount  available $81  OB 

Amount  appropriated  by  aot  approved  July  5, 1884 62,500  00 

62,5810 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 
liabUlties  July  1,  1884 109  00 

July  1, 1885,  amount  available 62,472  68 

{Amount  (estimated)  required  for  completion  of  existing  project 537, 500  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  JaneSO,  1887 .200, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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STATISTICS  FURNISHED  FOR  THB  TEAR  ENDING  JUNE  30,  1885,  BT  THE  COLLECTOR 
OF  CUSTOMS  AT  EUREKA,  AND  BY  AGENTS  OF  STEAMERS  PLYING  TO  HUMBOLDT 
BAY. 

Exports  of  lumber  in  335  vessels,  as  follows : 

DressHd  lumber feet..  69,588,570 

Shingles number..  41,972,950 

Shakes do...  1,669,300 

Posts do...  6,700 

Tan  bark cords..  270 

Of  these  335  vessels,  28  cleared  foreign  with  cargoes  valued  at  $201,500. 
There  were  thirteen  entrien  from  foreign  ports. 

There  are  two  Hteamers  a  week  from  San  Francisco  to  Humboldt  Bay.    One  of  these* 
carried  during  the  year — 

To  Humboldt  Bay: 

Freight tons..  5,949.9 

Passengers 4,109 

Treasure $127,760 

From  Humboldt  Bay : 

Freight : tons..  13,528 

Passengers 4,195 

Treasure 1170,847 

The  business  of  the  other  steamer  was  probably  somewhat  less,  though  her  agents 
failed  on  application  to  give  any  information. 


RR  2. 


IMPROVEMENT  OF  SAN  JOAQUIN  RIVER,  CALIFORNIA,  INCLUDING  STOCK- 
TON AND  MORMON  SLOUGHS. 

Beference  is  made  to  the  detailed  report  of  Assistant  Engineer  W.  P. 
Smith. 

The  contractor  for  the  DeviPs  Elbow  cn^off  having  failed,  a  new  con- 
tract was  let  July  21, 1884,  with  Thomas  H.  Williams,  jr.,  at  15  cents 
per  cubic  yard. 

Work  began  August  10, 1884,  and  finished  October  10,  with  the  re- 
moval and  deposit  ashore  of  24,519  cubic  yards  of  stiff  clay. 

The  machine  was  an  endless  chain  dredge  of  fine  construction,  great 
size  and  power,  but  the  nature  of  the  material  gave  much  trouble  and 
rendered  progress  slow. 

The  channel  formed  is  100  feet  wide  at  bottom,  10  feet  deep  at  low 
water,  and  000  feet  long  on  the  center  line. 

The  lower  approach  was  for  some  time  obstructed  by  the  sunken 
dredge  belonging  to  the  failing  contractors  of  last  year. 

Several  attempts  on  their  partforits  removal  having  failed  the  snag- 
boat  was  sent  to  the  cut  in  January,  1885,  and  in  three  days'  working 
time  broke  up  and  completely  removed  the  obstacle. 

The  cut-off'  is  a  great  convenience  to  navigation^  and  as  was  the  case 
with  the  similar  cuts  before  made,  the  old  channel  very  quickly  closed. 

On  September  15  a  contract  was  entered  into  with  Messrs.  Von 
Schmidt  and  McNee  for  dredging  and  deposit  on  shore  in  San  Joaquin 
Biver,  Stockton  and  Mormon  Sloughs  at  the  price  of  17.47  cents  per 
cubic  yard. 

The  machine  used  was  the  pump  dredge  which  has  accomplished 
such  excelteut  work  in  Oakland  Harbor,  and  the  distance  at  which  the 
material  was  deposited  reached  in  some  cases  2,000  feet. 
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The  material  varied  from  clear  sand  to  mud,  aud  the  total  qaantity 
removed  was  134,411  cubic  yards,  as  follows: 

In  Stocktou  Slough  a  chanuel  was  cut  5,250  feet  long,  varying  in  width 
from  60  feet  to  110  feet,  and  to  the  depth  of  9  feet  at  low  water.  Quan- 
tity removed,  60,786  cubic  yards. 

in  Mormon  Slough  the  dredging  was  60  feet  wide  by  4,250  long,  and  to 
a  depth  of  6  feet  at  low  water.     Quantity  removed,  47,595  cubic  yards. 

At  the  mouth  of  Stockton  Slough  the  cut  was  80  feet  wide,  700  feet 
long,  and  9  feet  deep  at  low  water.  Quantity  removed,  l:i,908  cubic 
yards. 

On  the  narrows  of  the  San  Joaquin  the  cut  wa8  1,050  feet  long,  60 
feet  wide,  and  9 feet  deep  at  low  water.  Quantity  removed,  13,122  cubic 
jards. 

The  dredge  showed  itself  admirably  adapted  for  work  in  any  mix- 
ture'of  mud  and  sand,  while  the  bottom  left  by  its  operation  was  almost 
perfectly  regular. 

Ten  years  ago,  69  cents  a  yard  was  paid  for  the  class  of  work  in  which 
the  adoption  of  the  pump  dredge  now  enables  the  contractor  to  make  a 
large  profit  at  17.49  cents. 

As  has  been  before  explained,  the  natural  scour  ii^  the  important 
channel  below  Stockton  depending  on  some  2  ft»et  of  tide  cannot,  by  any 
engineering  device  be  nuidee(|ual  totlie  removal  of  the  deposits.  Ditnlg- 
ing  is  the  only  effectual  relief  and  its  suspension  for  a  single  season 
will  cause  serious  inconvenience. 

A  hasty  examination  of  the  ground  dredged  over  last  autumn,  was 
made  in  April,  1885,  from  which  the  deposits  within  the  limits  of  the  cuts 
has  been  estimated  as  follows: 

Cubic  yardk. 

In  Stockton  Slough aO.«<43 

In  Mnrtiion  Slough 9,  cdO 

In  Narrows G, CKW 

The  barrier  for  im])ounding  dejmsit  l)uilt  two  years  ago  by  the  Gov- 
ernment just  above  the  bead  of  navigation  in  Mormon  Slough,  has  lield 
back  over  200,000  yards pf  material;  much  of  whieh  would  have  gone 
into  the  navigable  channels  of  Sttickton  aud  Mornutn  sloughs. 

The  expectatitm  that  much  of  this  material  would  be  reuioved  by  the 
city  aud  private  j)arties  for  filing  h»ts  has  not  been  fulfilled,  and  the 
storage  space  being  full  the  present  daui  is  of  no  further  u>e. 

Had  there  been  the  anticipated  deuiaud  from  the  city  of  Stoekton  for 
material  impounded  by  these  barriers,  theie  eouUl  be  no  more  economi- 
cal device  for  the  assistance  of  tlie  chauuels  below;  but  failing  this,  1  am 
not  now  prepared  to  recommend  an  extension  of  the  system  with  the 
responsibility  attached  of  cleaning  out  each  year  the  sj)aces  behind  the 
dams  and  disposing  in  an  unobjectionable  way  of  the  deposits. 

OPERATION   OF   THE   SNAG-BOAT   SEIZER. 

Besides  the  removal  of  the  sunken  dredge  before  mentioned,  the  snag- 
boat  spent  ten  working  days  during  May,  18.>5,  in  elearing  the  upper 
river  of  snags  between  the  railroad  bridge  and  Hill's  Ferry. 

This  was  very  thoroughly  accomplislied  in  the  removal  of  ninety  six 
snags  and  forty  five  trees,  but  unforeseen  obstacles  are  always  likely  to 
arise  in  the  critical  period  when  the  rive**  is  just  becoming  unnavigahle 
and  the  business  to  be  accommodated  hy  it  is  at  its  maximum.  Money 
should  always  be  on  hand  to  meet  such  cases,  when  the  expenditure  aD 
the  right  moment  of  a  small  sum  may  secure  very  important  benefits. 
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Each  spring  the  snag  boat  oaght  to  spend  ten  days  or  two  weeks  in 
the  uppor  river  before  the  necessity  has  arisen  for  work  on  the  Sacra- 
mento, after  which  an  emergency  can  be  met  by  special  arrangement 
with  the  boats  navigating  the  San  Joaquin. 

In  accordance  with  these  views  the  sums  available  and  asked  for  are 
to  be  applied  in  dredging  on  the  lower  river,  Stockton  and  Mormon 
Sloughs,  and  to  such  snagging  work  and  temporary  regulation  of  the 
low-water  channel  as  may  become  necessary  on  the  main  river  above 
the  mouth  of  Stockton  Slough. 

The  aggregate  of  the  ai)propriations  made  for  this  river,  beginning 
August  14,  1876,  is  $140,000,  of  which  there  has  been  expended 
$139,446.40. 

This  river  is  in  the  customs  district  of  San  Francisco,  at  which  port  there  was  col- 
lected $6,610,807.68  in  the  past  fiscal  year. 

Money  statement 

July  1,  1884,  amount  available $10,997  37 

Amount  appropriated  by  act  approved  July  5,  1884 20. 000  00 

30,997  37 
July  1,  18P5,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 30,443  77 

July  1,  1885,  amount%hvailable 553  60 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    40,000  00 
<  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
(      harbor  acts  of  1866  and  1867. 


Abfitraet  of  bid  for  dredging  cut-off  at  DeriVa  Elbow ^  San  Joaquin  River  California,  re- 
ceived  and  opened  by  Lieut,  Col.  George  R.  Mendell,  CorpSy  of  Engineers.  12  in.,  July  8, 
1884. 


Name  of  bidder. 


Thomas  H.  Williams,  Jr, 


Price  per 
cobio  yardt 


(kntM. 


16 


Contract  awarded  to  Thomas  H.  Williams,  jr.,  July  21,  1884. 


Abstract  of  bids  for  dredging  St^yckton  Sloughy  Mormon  Slough,  and  San  Joaquin  River , 
California,  received  and  opened  by  Capt.  A.  H.  Payson,  Corps  of  Engineers,  12  m.,  Septem- 
ber 8,  1884. 


ISo. 


1 
2 
8 


Names  of  bidders. 


Von  Schmidt  Sc  McNee. 
Thoman  H.  Williams,  Jr 
Edgar  W.  Emerson 


Price  per 
cabic  3'ard. 


CfaUs. 
17.49 
22i 
25 


Contract  awarded  to  Von  Schimdt  &  McNee  September  15, 1684. 
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rbport  of  mb.  william  p.  smith,  ab8i8takt  bnqinekr. 

Ukited  States  Ekginser  Offick, 

San  PedrOf  Cal,,  May  20, 1886. 

Sir  :  I  have  the  honor  to  submit  the  following  report  made  on  improvementB  tn 
the  San  Joaquin  River,  including  Stockton  and  Mormon  slonghB,  daring  the  present 
fiscal  year,  and'  T?ith  which  I  was  connected  as  assistant  engineer. 

UPPER  SAN  JOAQUIN  RIVER. 

On  what  is  known  as  the  Upi>er  San  Joaquin,  which  is  that  portion  above  the  eitj 
of  Stockton,  no  improvementa  have  been  made  during  the  year.  Two  examinationi 
were  made  by  yourself— one  of  Paradise  Crevasse,  2  miles  above  the  railroad  brid^ 
on  September  30,  and  one  in  the  vicinity  of  the  town  of  Grayson  October  3. 

LOWER  SAN  JOAQUIN  RIVER. 

The  city  of  Stockton  is  situated  on  a  slough  of  the  same  name  2|  miles  from  its 
entrance  into  the  San  Joaquin  River.  For  about  4  miles  from  this  junction  down- 
stream it  is  termed  the  **  Narrows."  In  this  portion  of  the  river  the  two  improve- 
ments were  made.  The  new  channel  or  cut-ofF  through  what  is  known  as  the  DeviPi 
Elbow,  commenced  during  the  last  year,  was  completed,  and  a  shallow  reach  above 
it  was  dredged. 

CUT-OFF  AT  devil's  ELBOW. 

The  contract  for  making  this  new  channel  of  the  river  was  let  in  Aognst,  1883L 
The  contractor,  after  about  half  compleliug  il  or  after  excavating  to  about  half  th« 
required  depth,  encountered  a  stiff  cla^,  which  his  machine  ^#as  unable  to  diedge. 
Several  extensions  of  time  were  given  him,  but  the  contract  was  finally  taken  fitim 
him  on  May  15,  1884,  and  on  July  21,  1885,  was  relet  to  Thomas  H.  Williams,  Jr.,  at 
15  cents  per  cubic  yard.  The  first  contract  was  for  16  cents  per  cubic  yard,  and  the 
contractor  excavated  23,594  cubic  yards.  He  was  paid  for  23,146  cubic  yarda,  less  10 
per  cent.  Work  was  commenced  on  the  new  contract  August  10, 1884,  and  the  cot 
completed  October,  1884.  The  amount  of  material  taken  out  24,519  cubic  yards.  A 
levee  was  built  on  the  inside  of  the  cut  with  the  dredged  material.  The  new  channel 
was  made  100  feet  wide  at  the  bottom,  and  the  sides  left  as  formed  by  the  dredge 
makes  the  width  at  low-water  level  124  feet.  It  is  10  feet  deep  at  low  water  andtSe 
length  on  the  center  line  is  900  feet.  The  cut  was  obstructed  for  a  time  near  the 
lower  approach  by  the  dredge  belonging  to  the  first  contractor  sinking  near  the  left 
bank.  It  was  removed  by  the  Unitod  States  snag-boat  Seizor  in  December.  The 
DeveFs  Elbow  was  considered  the  worst  bend  on  the  lower  river.  The  old  channel 
is  fast  fillinp;  up,  and  the  new  one  is  used  by  all,  and  fully  appreciated  by  both  steasi- 
era  and  sailing  vessels. 

i.         3....  bDliCc  DREDQINQ  IN  THE  NARROWS. 

19  Above  the  DeviVs  Elbow,  and  a  short  distance  below  Stockton  Slough,  we  find  eaeh 
year  a  deposit  of  clean  white  sand,  which  is  brought  down  the  San  Joaquin  River 
during  high  water.  The  shoal  is  generally  about  2,000  feet  in  length,  and  at  low 
water  and  low  tide  there  was  less  than  5  feet  of  water  before  dredging  was  com- 
menced. 

The  rise  and  fall  of  the  tide  is  about  2  feet  dhrlng  the  low  water  season.  This  same 
reach  of  the  river  wat  dredged  once  before.  The  portion  dredged  this  year  was  1,060 
feet  in  length,  60  feet  wide  at  the  bottom,  and  to  a  depth  of  9  feet  at  low  water. 
Thirteen  thousand  one  hundred  and  twenty-two  cubic  yards  of  sand  was  dredged 
and  deposited  on  the  bank.  The  cut  began  filling  at  once  with  the  sand  that  ifl 
constantly  moving  down  the  river,  but  no  further  trouble  was  experienced  during 
the  season.  It  is  probable,  however,  that  next  year  shoal  water  will  be  foand  at  the 
same  place.  At  tne  outlet  of  Stockton  Slough  on  its  turn  into  the  Narrows  a  bar 
had  formed  of  a  mixture  of  sand  coming  down  the  river  and  earthy  sediment  coming 
down  the  slough.  This  was  taken  out,  necessitating  dredging  a  channel  700  feet 
long  an  averas^  width  of  80  feet  and  to  9  feet  at  low  water.  The  amount  of  material 
taken  out  at  this  place  was  12,908  cubic  yards.  This  cut  has  maintained  its  width 
and  depth  the  last  I  heard  from  it,  and  had  saved  the  steamers  much  annoyance  and 
delay  in  making  the  turn  in  and  out  of  the  river. 

STOCKTON  SLOUOH. 

That  portion  of  this  slough  between  the  outlet  of  Mormon  Slough  and  the  river,  a 
distance  of  about  7,0OU,  feet  is  filled  up  each  year  by  the  sediment  coming  down  Mor- 
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mon  Slough  to  an  extent  that  makes  navigation  very  troublesome,  and  compels  ves- 
sels to  often  wait  for  the  '2  feet  rise  in  tlie  tide.  About  the  same  depth  of  water  was 
found  here  this  year  before  dredfi;in<EC  as  existed  in  the  Narrows,  but  the  slough  being 
wide,  with  sloping  banks  on  both  sides,  it  is  more  difficult  to  keep  the  channel  nar- 
row at  its  best.  Five  thousand  two  hundred  and  fifty  feet  in  leugth  was  dredged 
to  9  feet  at  low  water ;  2,950  feet  had  a  width  of  60  feet,  and  2,300  feet  a  width 
of  110  feet.    Amount  of  material  dredged  and  put  ashore  was  60,7d6  cubic  yards.     ^J 

MORMON  SLOUOH, 

This  slough,  which  is  navigable  at  high  water  a  bout  10,000  feet  from  its  mouth,  had 
at  low  water  of  this  season  a  practicable  channel  of  less  than  3  feet  in  depth.  The 
lower  half  bad  in  places  over  4  feet,  but  the  upper  portion  less  than  2  feet.  It  was 
not  practicable  witli  the  funds  available  to  dredge  the  entire  length.  The  dredge  that 
was  need  drew  4  feet.  Notbing  was  done  when  it  would  float  freely  at  low  tide. 
When  the  channel  was  dredged  it  was  made  60  feet  wide  and  6  feet  deep  at  low  water. 
Four  thousand  two  hundred  and  fifty  feet  in  length  was  excavated  to  these  dimen- 
sions, requiring  the  dredging  of  47,595  cubic  yards  of  soft  sedimeut  and  sand. 

In  the  Narrows  in  StocKton  and  Mormon  sloughs  the  work  was  done  by  the  Yon 
Schmidt  pump-dredge,  and  the  material  carried  in  some  cases  2,000  feet.  The  chan- 
nel was  made  of  very  uniform  dimensions,  and  the  material  distributed  on  shore  in 
such  a  manner  as  to  leave  no  possibility  of  its  return  to  the  channel.  Less  than  ten 
years  ago  69  cents  per  yard  was  paid  for  this  class  of  work.  The  contract  was  let 
this  year  for  17.49  cents  per  cubic  yard. 

Two  years  ago  the  United  States  constructed  a  restraining  barrier  on  Mormon 
Slough,  about  200  feet  above  the  head  of  navigation.  It  was  understood  that  the 
city  authorities  would  excavate  each  year  the  material  collected  by  it.  The  city  also 
built  a  similar  and  smaller  one  some  2,000  feet  above.  There  has  collected  behind 
these  two  barriers,  in  two  years,  over  20Q,000  cubic  yards  of  sediment,  niucli  of  which 
would  have  been  carried  into  the  channels  of  Mormon  and  Stockton  sloughs  below.  A 
small  portion  of  this  has  been  removed  each  summer  by  teams,  but  it  is  so  little 
that  it  gives  poor  encouragement  to  raise  them  or  construct  others. 

The  barriers  have  done  their  work,  and  are,  of  course,  now  useless.  It  is  suggested 
that  a  portion  of  the  next  appropriation  for  Mormon  Slough  be  expended  in  clearing 
out  behind  the  lower  barrier. 

Three  sheets  accompany  this  report  showing  the  area  dredged  over,  and  the  condi- 
tion before  and  after  dredging  of  the  narrows  of  Stockton  Slough  and  Mormon 
Slough. 

Respectfully  submitted. 

Wm.  p.  SlCITH, 

AMMtani  Engineer, 

Capt.  A.  H.  Payson, 

Corph  of  Engineeri,  U.S.A. 


E$timate  of  exports  and  imports  of  the  city  of  Stockton  for  the  year  ending  June  20,  1885. 

EXPORTS. 

Tons. 

Wheaty  barley,  and  cereals 95,000 

Flour  and  mill  stuff 66,800 

Vegetables,  potatoes,  onions,  &.o 25,000 

Fruit,  grapes,  &o 7,500 

Carriages,  furniture,  agricultural  machinery,  &c 750 

Paper 1,200 

Leather 1,000 

Wine  and  brandy 750 

HideflL  pelts,  and  glue  stock 500 

liiBceilaoeoas  freight 15,000 

Totol 213,500 

IMPORTS. 

Tons. 

Agrioultural  implements 5,000 

Machinery,  iron  and  hardware 30,000 

I^aper  stock,  chemicals,  &c. 1,100 

Hardwood  lumber 2,000 
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Tom. 

Building  and  fencing  lumber 150,000 

Coal 40.000 

Lime  and  cement 1,.^ 

Tan  bark 4,000 

Miscellaneous  freight 50,000 

Total : 283,600 

Estimate  of  trade  by  steamere  and  barges  vpon  the  Upper  San  Joaquin  for  the  year  endinf 

June  30,  Idna. 

DOWN  FREIGHT. 

TOD& 

Wheat,  to  San  Francisco 85,000 

Wheat,  to  Stockton ^ 15,000 

Hay,  vegetables,  &,g 500 

Wood  to  Stockton 750 

Wo  1  to  Stockton 10 

Wool  to  San  Francisco 10 

Total 101,270 

UP  FREIGHT. 

Tool 

Lnmber  from  San  Francisco 30,000 

Lumber  from  Stockton 6,0ti0 

MibcellaneouB  freight  from  San  Francisco 25,000 

Miscellaneous  freight  from  Stockton 5,000 

Total 66,000 


RR3- 

IMPROVEMENT  OF  MOKELUMNE  RIVER,  CALIFORNIA. 

An  appropriation  of  $8,500  was  made  by  the  act  of  July  5, 1884. 

The  report  of  an  examination  by  Liout.  8.  W.  Roessler,  in  October, 
1884,  with  recommendations  for  the  expenditure  of  this  money,  is  here- 
with. 

The  Mokelumne  is  only  navigable  in  its  tidal  part,  which  extends 
some  22  miles  above  the  point  where  it  empties  in  the  San  Joaquin 
Biver.  Of  this  distance  rather  more  than  half  has  sufficient  water  and 
offers  no  obstruction,  save  that  arising  from  the  narrowness  of  the  stream 
itself;  the  remainder  has  still  enough  water,  but  is  obstructed  with 
siiags,  while  the  heavy  growth  on  the  banks  is  a  cau^e  of  much  damage 
to  ]>assing  boats,  taking,  as  these  do,  the  entire  width  of  the  river. 

The  snag  boat  accordingly  received  orders  in  November  to  clear  a 
practicable  and  reasonably  safe  channel  from  Snodgrass  Slough,  where 
the  obstructions  began,  to  Benson^s  Ferry,  the  head  of  navigation,  a 
distance  of  about  10  miles.  These  instructions  were  carried  out  between 
November  1  and  December  8, 1884,  by  the  removal  of  IGO  snags  and 
314  overhanging  trees. 

The  concave  banks  were  also  partially  cleared.  Though  now  navig* 
able,  by  the  steamers  used,  to  Bt-nson's  Ferry,  a  good  deal  of  snagging 
and  clearing  could  still  be  done  with  advantage,  and  to  these  purposee 
it  is  proposed  to  devote  the  funds  available  and  asked  for. 

Total  amount  appropriated $8,500  00 

Total  amount  expeuded 4,S*58  09 
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* 

Money  statement 

Amount  appropriated  by  act  approved  July  5,  1884 : f8, 500  00 

July  ly  1885,  aoiouut  expendoa  during  fiscal  year 4,U58  09 

July  1,  1885,  amount  available 3,541  91 


\ 


Amoiintthat  can  b«  profitably  expended  in  fiscal  year  ending  June30, 1887      5,  UOO  00 
Submitted  iu  compliance  witb  requirements  of  section  2  of  river  and 
harbor  acts  of  lti6ti  and  1867. 


REPORT  OF  LIEUTENANT  S.   W.   ROE99LER,   CORPS  OF  ENGINEERS. 


San  Francisco,  Cal.,  October  21,  1884. 

Sir  :  I  have  the  honor  to  report  the  results  of  my  examination  of  the  Mokelumne 
River,  made  by  your  verbal  instructions,  October  18. 

The  Molcelumne  empties  into  the  San  Joaquin  20  miles  above  the  latter's  junction 
with  the  Sacramento,  and  for  a  distance  of  22  miles  above  its  mouth  is  a  tidal  stream 
with  a  narrow  and  crooked  channel  but  ample  depth  of  water.  At  a  point  15  miles 
above  the  mouth  the  river  divides  into  two  branches,  the  North  and  South  Forks, 
which  Join  9  miles  below,  forming  Staten  Island.  The  North  Fork  is  the  channel. 
New  Hope  Landing,  situated  at  the  head  of  the  island,  is  the  present  head  of  low- water 
steamboat  navigation.  The  steamboat  Constance,  of  the  California  Transportation 
Company,  of  2<i5  tous  capacity  and  5  feet  draught,  plies  between  this  point  and  San^ 
Francisco  from  once  to  thrice  weekly  throughout  the  year.  It  is  the  principal  land- 
ing of  the  boat,  and  furnishes  an  outlet  for  a  large  section  of  country  to  the  southeast. 
From  the  mouth  to  Snodgrass  Slough,  which  empties  into  the  North  Fork  1^  miles 
below  New  Hope  Landing,  the  river's  conrse  lies  through  tulle  lands  and  ofifers  no  ob- 
structions to  navigation  except  thos**  presented  by  the  narrowness  and  crookeduess 
of  the  channel.  From  Snodgrass  to  New  Hope  the  banks  are  wooded,  and  snags  and 
overhanging  trees  form  the  obstructions ;  a  sand-bar  across  the  fork  at  its  upper  end, 

giving  3  feet  at  low  tide,  obliges  the  steamboat  to  make  the  landing  at  medium  or 
igh  stages  of  the  tide,  which  here  has  a  range  of  4^  feet. 

No  complaints  were  made  that  this  bar  formed  an  obstruction,  as  the  steamboat  can 
easily  regulate  its  movements  below  so  as  to  reach  this  point  at  a  favorable  time. 
The  next  landing  is  Benson's  Ferry,  7  miles  above  New  Hope  Landing.  The  present 
trade  to  Benson's  is  carried  on  by  small  sloops  and  schooners,  and  consists  priLci pally 
in  the  transport-aticm  of  bricks  from  a  lar^e  brick-yard  located  just  above  the  ferry. 
But  little  grain  goes  down  from  this  point.  The  steamboat  has  occasionally  gone 
this  far  at  very  high  water,  but  only  when  strongly  pressed  to  do  so,  owing  tp  the  in- 
juries the  boat  has  to  sustain  by  striking  against  projecting  trees  and  branches.  The 
opening  of  steamboat  navigation  to  Benson's  would  supply  cheap  transportation  tea 
large  section  of  country  to  the  north  warrt,  whose  outlet  is  now  by  rail. 

The  reach  between  New  Hope  and  Benson's  is  from  7(f  to  80  feet  wide  between  banks, 
which  are  covered  by  trees  and  a  dense  growth  of  brush-wood,  principally  alder. 
Overhanging  trees  and  snags  form  the  obstructions.  I  found  at  no  point  a  less  depth 
than  6  feet  at  low  tide,  except  at  the  ferry,  where  the  depth  was  4  feet.  The  tidal 
range  here  is  about  2^  feet,  and  vessels  drawing  5  feet  can  make  the  landing  close  to 
the  urickyard. 

Beyond  Benson's  the  tide  rapidly  decreases  in  height,  and  the  river  becomes  nar- 
rower, shoaler,  and  more  crooked,  making  navigation  impossible. 

To  make  the  river  navigable  between  New  Hope  Lauding  and  Benson's  Ferry  there 
will  have  to  be  removed  iu  the  neighborhood  of  seventy-five  trees  and  sixty* five  snags 
and  the  banks  be  cleared  of  brush-wood  where  the  steamboats  would  rnb  in  making 
the  bends,  in  all  about  7  miles  of  brush-wood. 

It  is  recommended  that  the  snag-boat  commence  work  in  the  North  Fork  oppogite 
Snodgrass  Slough,  removing  overhanging  trees  and  snags,  and  clearing  the  bauks  of 
brush- wood  as  mr  up  as  Benson's  Ferry.  The  work  will  be  slow,  owing  to  the  nar- 
rowness of  the  channel  and  the  conseqifent  necessity  of  using  a  landing-tackle  to  haul 
the  4nagB  and  trees  well  np  on  the  banks,  where  the  boats  cannot  touch  them  as  they 
rnb  along  the  bank.  The  trees  which  spring  from  the  edge  of  the  bank  should  be  dug 
np  with  their  root«  so  as  to  leave  no  stump  against  which,  the  boat  might  strike. 

Owing  to  the  slackness  of  the  current  the  snags  do  not  show  themselves  by  any  rip- 
ple on  tne  surface,  and  the  water  is  too  muddy  to  enable  one  to  see  them.  Mr.  Hansen, 
at  New  Hope,  is  familiar  with  their  locati<»n,  and  it 's  suggested,  to  avoid  loss  of  time 
hunting  for  them,  that  the  engineer  in  charge  of  the  snag-boat  be  authorized  to  em- 
ploy him  for  a  day  to  go  over  the  reach  and  point  out  where  they  are. 
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There  is  no  fuel  to  be  had  along  the  river,  anil  it  will  be  necessary  for  the  snag-boat 
to  bring  her  barge.    The  barge  can  be  left  at  the  mouth  of  Georgians  Slough. 

The  South  Fork  of  the  Mokelunine  affords  a  good  channel  to  within  a  luile  of  ita 
head.  The  upper  end  for  the  distance  of  1  mile  is  full  of  snags,  very  narrow,  and  very 
crooked.    The  width  in  places  does  not  exceed  60  feet. 

It  was  suggested  to  clear  it  of  snagH  so  as  to  enable  the  boats  to  approach  New  Hope 
Landing  and  depart  by  either  branch.  The  width,  however,  is  not  believed  to  be  siif- 
ficient  to  make  thiM  branch  at  all  practicable  at  its  upper  end. 

No  work  is  therefore  suggested  for  this  point. 
Very  respectfully,  your  obedient  servant, 

8.   W.   ROESSLRR, 

First  Litutenant  of  Engineers, 
Capt.  A.  H.  Payson, 

Corps  of  Engineers, 


STATISTICS  FUllNISHED  BY  THE  CALIFOR^'IA  TKANSPORTATIOK  COMPAXY. 

TODl. 

Merchandise  and  produce 26, 500 

Grain 1C»,500 

Total 42,000 

Besides  the  above,  some  2,000  tons  of  grain  and  a  large  quantity  of  brick  and  lumber 
were  carried  in  sailing  vessels. 


R  R4. 

IMPROVEMENT  OF   SACRAMENTO  AND   FEATHER  RIVERS,  CALIFORNIA. 

Reference  is  made  to  the  accompaDying  report  of  Mr.  A.  Boschkefor 
details  of  the  snag-boat's  operation  during  the  year. 

The  Seizer  was  in  commission  on  the  tSficrameuto  and  Feather  rivers 
one  hundred  and  forty -eight  days,  of  which  ninety-nine  days  were  on 
the  former  stream.  Seven  hundred  and  sixty-four  snags  and  41  trees 
were  removed  on  the  Sacramento.  Five  days  were  spent  in  scraping 
Fremont  Bend  and  Salmon  Bend,  and  thirteen  days  in  the  extension 
and  strengthening  of  the  existing  dams  at  Parrott's  Chute  and  Call's 
Bend. 

At  my  request  the  railroad  company  removed  the  superstructure  of 
the  unused  bridge  at  Knight's  Landing,  and  its  pier,  which  had  formed 
a  bad  obstruction,  was  removed  by  the  snag  boat. 

On  the  Feather  River  302  snags  and  298  trees  were  removed  and  de- 
stroyed, and  fifteen  days  were  spent  in  building  temporary  dams  to  as- 
sist in  the  formation  of  a  low-water  channel.  The  assistant  engineer  in 
charge  reports  a  significant  change  in  the  character  of  the  bars  in  the 
Feather  River,  on  which  the  presence  this  year  for  the  first  time  of  sand 
and  gravel  indicates  the  progressive  influence  of  the  debris  from  the  hy- 
draulic mines.  During  the  winter's  suspension  of  work  the  snag-boat 
was  taken  out  of  the  water  at  Stockton  for  repairs.  Every  bit  of  bad 
timber  was  replaced  by  new,  the  hull  received  additional  strength,  the 
machinery,  boiler,  &c.,  were  overhauled,  repaired,  and  improveti,  and 
the  boat  went  into  commission  in  as  good,  if  not  better,  order  than  when 
new. 

During  the  season  barges  on  the  Sacramento  were  loaded  as  follows: 

Inohea. 

Head  of  navigation  to  Batte  City 39 

Butte  City  to  Colusa 38 

Colusa  to  Sacramento 54 


A. 
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Six  inches  added  to  these  figures  gives  the  ruling  depth  on  the  bars. 

Navigation,  with  these  draughts,  was  interrupted  for  a  few  days  only 
at  Fremont  Bar  and  Salmon  Bend,  but  quickly  restored  by  the  use  of 
the  scraper. 

This  is  a  slight  improvement  on  the  draughts  reported  for  the  preced- 
ing year,  but  the  lowest  water  on  the  Sacramento  gauge  during  1884 
was  6  inches  higher  than  in  1883.  * 

For  the  first  time,  it  is  believed,  in  the  history  of  the  navigation  not 
an  accident  happened  during  the  year  to  either  barge  or  steamer,  though 
more  freight  on  deeper  draughts  was  moved  than  ever  before.  For  the 
important  improvement  which  this  indicates  full  credit  is  given  to  the 
snag-boat  by  the  commerce  interested. 

There  is  reason  to  fear  much  trouble  in  the  navigation  of  the  Sacra- 
mento the  coming  season.  The  lack  of  snow  last  winter  in  the  mount- 
ains threatens  an  unusually  low  stage,  and  the  river  is  now,  in  the  fore 
part  of  July,  in  about  the  same  condition  as  during  the  lowest  water  of 
last  year. 

In  explanation  of  the  general  plan  for  the  improvement  I  quote  from 
the  annual  report  of  last  year: 

The  abseuce  of  permanent  banks  capable  of  resisting  tbe  action  of  the  river  cur- 
rents in  freshets  causes  the  channel  in  the  river  above  Colusa  to  change  position,  not 
only  from  year  to  year,  but  often  during  the  same  season.  If  the  river  couhl  be  held 
between  firm  bauks^  permanent  improvement  would  be  possible,  but  the  cost  of  es- 
tablishing this  condition  of  things  is  so  great  that  the  proposition  cannot  now  be 
entertained. 

It  is  proposed,  therefore,  to  continue  in  future  the  policy  of  the  past ; 
that  is,  to  maintain  in  commission  during  the  greater  part  of  the  year  a 
boat  equipped  to  destroy  snags,  scrape  bars,  and  build  dams  as  the 
necessity  arises;  and  it  is  proposed  to  continue  these  operations  with 
the  funds  available  and  asked  for. 

The  aggregate  of  the  appropriations  made  for  these  rivers,  beginning 
March  3, 1875,  is  $445,000,  of  which  there  has  been  expended,  exclusive 
of  outstanding  liabilities,  $221,750.53. 

The  Sacremento  and  Feather  rivers  are  in  the  customs  district  of  San  Francisco,  at 
which  port  there  was  coUected  f6,610,b07.6b  in  the  past  fiscal  year. 

Money  statement, 

July  1,  1884,  amount  available f210,036  66 

Amount  appropriated  by  act  approved  July  5, 1884..^ 40,000  00 

250, 036  66 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 18el4 f26,787  19 

July  1,  1885,  outstanding  liabilities 2,738  12 

29.525  31 

July  1, 1885,  amount  available 220,511  dh 


1 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    40, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPOBT  OF  MR.   A.   BOBCHKE,   ASSISTANT  ENGINEER. 


United  States  Snao-Boat  Seizer, 

Feather  Bivtr,  June  30,  1885. 

Sir  :  I  have  the  honor  to  submit  the  following  annual  report  on  the  operations  of 
the  snag-boat  Seizer  for  the  fiscal  year  July  1,  1884,  to  June  30,  1885.  Its  operations 
have  extended  during  the  year  over  the  Sacramento,  Feather,  Mokelumne,  and  San 
Joaquin  rivers. 
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The  snag-boat  has  been  at  work  dnring  the  fiscal  year,  1884-'85,  from  Jnly  21, 1684, 
until  January  6,  1H85,  and  from  May  7,  18c^,  until  June  30,  1885. 

Under  instructions  of  Jnly  1<),  1884,  from  Lieut.  Col.  G.  H.  Mendell,  the  snag-boat 
"went  into  comniissiou  Jnly  21,  18?<4,  to  clear  the  Sacramento  River  between  Kni^ht'i 
Landing  and  the  head  of  navigation,  at  Colby's  Ferry,  of  obstructions  dangeruoBto 
navigation. 

The  work  bad  lieen  assigned  to  the  charge  of  First  Lieut.  S.  W.  Roesaler,  Corps  of 
Engineers,  and  lad  processed  to  free  the  river  of  its  moMt  dangerous  obstruct  ions  ai 
far  as  California  luland  oy  the  29th  of  Jnly,  when  the  charge  of  the  boat  waa  tnn^ 
ferred  to  me. 

By  order  of  July  24,  Lieut.  Col.  G.  H.  Mendell  directed  the  boat  to  pniceed  to  th« 
Feather  River  to  remove  snags  and  overhanging  trees  obstructing  navigation. 

The  low  stage  of  the  river,  prevented  any  extensive  work.  It  extended  from  ita 
mouth  to  Shanghai  Bend,  or  within  3  miles  of  Marysville,  the  head  of  navigation. 
We  removed  one  hundred  and  eleven  snags  from  the  river  and  eleven  trees  fn»m  the 
banks,  when  the  rapidly  falling  river  compelled  us  to  leave  on  the  9th  of  AiigUMt. 

On  the  10th  of  Augnst  the  United  States  snag-boat  Seizer  and  United  States  barn 
Aid,  and  all  property  belonging  thereto,  were  transferred  bj^  Lieut.  Col.  G.  H  Meuddl 
to  the  charge  of  Cupt.  A.  H.  Payson,  at  the  city  of  Sacramento,  Cal. 

Under  instructicmsfrom  Capt.  A.  H.  Payson,  August  10,  the  snag-boat  and  barge 
proceeded  again  up  the  Sacramento  River  to  clear  the  channel  of  all  dangers  to  navi- 
gation and  improve  the  depth  upon  bars  by  building  log  wing-dams  or  deepen  them 
by  the  use  of  the  scraper. 

The  work  was  resumed  under  these  instructions  again  at  Knight's  Landing.  The 
snags  from  the  river  and  trees  from  the  banks  were  deposited  out  of  the  reach  of  the 
main  currents,  and  there  broken  np  in  short  pieces  by  blasting  and  chopping. 

The  work  had  progressed  by  the  Ist  of  September  to  the  head  of  navigation,  leaving 
the  channel  free  from  the  most  dangerous  snags.  The  next  urgent  demand  to  facili- 
tate navigation  was,  on  account  of  the  falling  river,  to  increase  the  depth  at  certain 
points.  The  log-dams  at  Parrott's  Chute  and  at  Call's  Bend  Bar  were  extende<l,  when 
the  necessity  arose  to  deepen  a  bar  at  Salmon  Bend,  about  16  miles  above  Sacramenta 

The  snag-boat,  under  instructions  of  September  1,  1884,,  deepened  the  bar  at  Salmon 
Bend,  by  the  use  of  the  scraper,  to  5  feet,  over  a  distance  of  500  feet  by  80  feet  wide. 

Returned  up  river  September  10,  and  on  the  way  up  worked  at  various  points  where 
the  removal  of  obstructions  would  facilitate  navigation  or  improve  the  free  flow  of 
the  currents,  thus  preventing  undesirable  changes  in  the  channel  or  cutting  away  of 
the  banks,  aiming  in  general  to  give  the  channel  more  stability. 

At  CalTs  Bend  Bar  and  at  Parrott's  Chute  work  was  resumed  to  strengthen  the 
dams  by  filling  in  between  the  logs  with  fascines  and  sand-bags,  making  the  danu 
practically  tigtit  and  turning  the  strength  of  the  current  over  the  bars. 

By  the  end  of  September  shoal  water  was  found  below  the  point  where  the  bar  at 
Salmon  Bend  had  been  deepened  by  scraping,  and  navigation  was  restricted  to  a  leal 
•depth  than  was  available  at  all  other  points. 

Under  instructions  of  September  25,  1884,  the  snag  boat  returned  to  Salmon  Bend 
and  deepened  the  existing  bar  to  5  feet  over  a  considerable  distance,  to  a  point  where 
there  were  13  feet  of  water.  Completed  this  work  Octobsr  10, 1884.  After  a  few  weeki 
the  current  increased  the  depth  over  the  bar  to  7  feet,  which  it  maintained  for  the  rest 
•of  the  season. 

Returned  up  the  Sacramento  River,  and  in  passing  Fremont  Bar,  we  removed  sevenl 
flhoal  spots  by  scraping,  obtaining  least  depth  of  5  feet,  which  subsequently  increased 
by  natural  scour  to  8  feet. 

Work  of  removing  snags  and  trees  and  destroying  them  by  blasting  was  carried  on 
iis  we  proceeded  up  the  river. 

Due  regard  was  paid  in  the  selection  of  obstructions  to  be  removed  to  insure  safety 
to  navigation,  widening  and  straightening  the  channel-way.  During  this  trip  we  le- 
nioved  also  a  large  number  of  snags  which  would  be  dangerous  to  navigation  dar- 
ing the  high-water  stage  of  the  river,  when  in  many  localities  the  course  the  steamera 
steer  difiers  from  the  low-water  navigation.  By  the  end  of  October,  1884,  the  Sacra- 
mento  River  to  the  head  of  navigation  at  Colby^s  Ferry  was  cleared  in  a  very  satisflM)- 
tory  manner  of  obstructions. 

During  the  entire  season  not  an  accident  has  occurred  to  either  steamers  or  barges, 
which  has  never  happened  in  former  years — considering,  further,  that  the  barges  now 
load  to  a  greater  draught  than  at  any  time  previous,  which  fact  speaks  well  for  the 
•efficient  work  the  snag-boat.is  doing. 

Under  instructions  dated  October  21,  1884,  the  snag-boat  returned  to  Sacramento 
City  on  the  3d  of  November,  1884,  to  proceed  to  the  Mokelnmne  River  to  clear  the  North 
Fork  of  obstructions  to  navigation  from  New  Hope  Landing  to  Benson's  Ferry. 

This  portion  of  the  river  is  narrow  and  tortuons,  obstructed  by  snags  and  over- 
hanging trees,  but  it  is  susceptible  to  imprcrvemeutB  which  will  make  it  a  valoablo 
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water-coiiree  for  commerce.    Its  low- water  depth  admits  a  draught  of  5  feet  for  river 
and  bay  steamers. 

Work  was  carried  on  under  the  above  instrnctions  from  November  6  to  December 
8,  1884.  Altbongh  we  left  the  river  in  a  navi^sable  condition  for  river  and  bay 
steamers,  mnch  additional  work  remains  to  be  dcme.  We  cleared  only  the  concave 
bend  of  the  river  trom  overhanging  trees  and  removed  the  most  dangerous  snags  from 
the  channel. 

Time  allotted  for  this  work  did  not  permit  to  make  the  improvement  as  complete 
aa  is  desirable. 

In  time  of  flood  the  navigation  of  the  North  Fork  is  made  difficult  on  account  of  the 
free  discharge  of  the  flood- water  being. nbKtriicted  nt  the  month  of  Snodgrass  Slough. 
The  Cosnnine  River  overfloi»s  near  its  conflufuce  \^ith  the  Mokelumne  River,  and  dis- 
charges this  body  of  water,  under  most  unfavorable  conditions,  through  Snodgrass 
81<»ngh,  again  into  the  Mokelnnine  River  below  New  Hope  Landing.  At  this  point  the 
South  Fork  gave  formerly  ri'lief  to  the  flood- water,  but  the  bed  is  now  blocked  by  a 
mass  of  snugs  and  trees  for  about  2  miles. 

To  remedy  this  unfavorable  condition  the  South  Fork  should  be  cleared  and  the 
Cosnmne  River  ke]it  in  its  bed  by  cloning  Kome  of  itt«  lateral  sloughs. 

The  Mokelumne  River,  with  its  North  and  Sonth  Forks,  wou^d  become  a  valuable 
commercial  highway  by  these  additional  improvements. 

Under  instructions  dated  Nt)vember  2t»,  IHH,  the  i^eizer  proceeded  up  the  S«>crament-o 
River,  after  completion  of  the  work  on  the  Mokelumne  River,  to  Colbj's  Ferry,  on  a 
tour  of  inspection,  in  charge  of  First  Lieut.  S.  W.  RoesHler,  and  returned  to  Knight's 
Landing  December  19,  lt'tt4.  On  the  way  down  the  river  considerable  work  was  done 
in  snagging  at  points  determined  u]ion  on  the  up-river  trip.  At  Call's  Bend  the  river 
forms  a  narrow  neck  of  about  1,1)00  feet  in  widtii,  the  distance  along  the  river  course 
being  about  2f  miles.  An  attempt  whs  made  by  the  owners  of  the  adjacent  land  to 
make  a  cut  through  this  neck  by  cutting  a  ditch,  which  if  accomplished  would  prob- 
ably have  turned  the  entire  river  through  this  neck  at  the  time  of  flood.  Serious  ob- 
jections to  such  a  radical  change  in  the  course  of' the  river  existed,  and  steps  were 
inaugurated  to  prevent  this  action. 

Rain  set  in  on  the  16th  of  December,  1884,  and  by  the  26th  the  river  rose  14  feet, 
making  it  impracticable  to  work  at  snagging.  It  had  been  determined  to  remove  the 
old,  for  many  years  unused,  railroad  briilge  at  Knight's  Lauding,  being  a  serious  ob- 
struct on  to  navigation  and  the  free  discharge  of  the  river's  flood- water.  Instructions 
issued  on  December  1  ordered  as  soon  as  practicable  to  assist  the  Central  Pacific  Rail- 
road workmen  in  taking  down  the  bridge,  thus  preventing  the  pohsibility  of  the  wreck 
of  the  bridge  to  become  an  obstruction  if  it  should  fall  into  the  river  and  l)e  left  there; 
also  to  pull  the  piles  of  the  pier 

After  the  railroad  workmen  had  disconnected  the  truss  frames  of  the  biidge,  we  took 
them  down  and  secured  them  to  the  Knight's  Landing  shore,  but  cbuld  not  pull  the 
piles  of  the  pier  on  account  of  the  high  stage  of  the  river,  the  top  of  the  piles  being 
2  feet  below  water. 

We  would  at  ouce  have  returned  to  Sacramento  to  lay  up  the  boat  for  the  season, 
but  the  current  of  the  river  at  the  Sacramento  Railroad  Budge  set  obliquely  through 
the  draw  with  great  velocity,  making  it  impossible  for  any  steamer  to  pass  the  draw 
with  safety.  This  condition  lasted  until  December  30,  18^4,  when  it  was  safe  to  take 
the  snag-boat,  without  th^  barge,  through  the  draw.  The  barge  was  left  in  charge  of 
a  watchman  at  Knight's  Landing.  Under  instrnctions  of  December  29, 1884,  the  snag- 
boat  went  to  Stockton  for  repairs,  and  on  the  way  took  out  the  sunken  dredge  at  the 
Devil's  Elbow  Cut-off. 

On  January  6,  1885,  the  snag-boat  was  hauled  oat,  the  hull  and  machinery  cleaned, 
estimates  tor  repairs  prepared,  and  on  ^''ebr.uary  4,  1885,  Lieut.  Col.  G.  H.  Mendell 
held  an  inspection  of  the  boat  and  machinery,  after  which  the  needed  repairs  were 
begun. 

The  hall  and  machinery  were  thoronghlv  repaired,  at  a  cost  of  $5,525.19. 

On  April  21,  1885,  the  snag-boat  was  launched  and  got  ready  for  this  season's 
work. 

Under  instructions  of  April  23,  1885,  the  snag-boat  left  Stockton  May  7,  1885,  for 
the  Upper  San  Joaquin  River,  to  clear  the  channel,  from  the  Stockton  Slough  to  the 
bead  or  navigation  at  Hilt's  Ferry,  of  snags,  and  the  banks  of  overhanging  trees. 

The  work  was  carried  on  in  a  thorough  manner,  and  the  river  left  in  a  condition  free 
from  dan  liters  to  navigation  on  May  18,  1885. 

Under  instrnctions  dated  May  11,  1885,  the  snag-boat  proceeded  on  May  19  to  the 
Feather  River. 

The  barge  Aid  was  ordered  on  May  11,  1885,  to  Sacramento,  to  undergo  some  repairs 
of  calking  her  bulkheads  and  transoms ;  thence  to  proceed  to  San  Francisco,  to  take 
ou  a  load  of  coal,  and  Join  the  snag-boat  at  Rio  Vista,  on  its  way  from  the  San  Joa- 
quin to  the  Feather  River.  Work  of  snagging  clearing  the  bank  of  overhanging 
trees  and  stamps,  and  bnilding  log-dams  to  connne  the  river  current  ^o  scour  narrow 
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ehaooel  at  a  nniuTHrr  of  cro<!«iogA  or  ban  daring  the  low- water  stage  of  the  rirer,  vii 
be^oD  May  23,  Ir-i-j. 

On  the  tii-Ht  trip  from  the  mouth  to  Marys%'ille  the  work  coiuisted  of  clearing  ik 
river  chaiiuel  of  Mia(:»aiKl  tbf-  liauk^of  overhaugibgtrers,  where  dan genvaft  to  sieaa- 
er8  and  bar^f-^  pas^iu;;  ci«>^**  to  thr  bank.  On  June  4  and  5,  Ir^i^,  Capt.  A.  H.  Paysot 
Dia^le  a  tonr  of  iij.%|iM*ction  o\«-r  f be  river  between  Marysville  and  the  mooth.  Featha 
Kiver  before  tlie  «-ra  of  bydraulic  iniiiitjf;  wa.H  a  navigable  river  of  good  depth  daiiof 
tlie  entire  ^ear  from  the  month  to  Mar>»ville.  The  mining  d^bri:»  has  filled  and 
rai«ted  the  river  bed  to  an  extent  that  dnring  the  low-water  stage  the  channel  nwu- 
derh  ftoni  ^hore  to  bhore,  having  a  cre^t  or  bar  about  in  mid-river,  or  the  water  spr^di 
and  flat^enH  out  over  a  wide  reach,  ot  which  both  sLore^are  concave,  with  insuffieieit 
depth  for  the  ligiit*f»t  draught  of  river  steamers.  The  only  means  at  our  command 
to  aid  navigation  wan  to  increase  the  depth  n|M>u  the  numerous  bars  by  baildiDg  wiof- 
dams  with  trees  and  Mia;;8.  These  structures  are  temporary,  but  for  the  low- water 
•easou  are  quite  etfective. 

The  material  of  which  the  bars  are  formed  arc  slikens  and  find  sand,  and  giva 
way  readily  to  an  increas*'d  current.  It  has  been  observed  this  year,  for  the  first 
time,  that  small  gravel  C4jvers  in  a  number  of  places  the  bars.  If  large  qoantitiei 
of  gravel  should  be  brought  down  hence  and  depositeil  on  the  bars,  only  |>emianeot 
and  expeimive  wing-dams  will  accomplish  what  tliH  pre^^ent  log-dams  do  now.  It  is 
also  noticeal>le  that  the  character  of  the  debris  with  which  the  river  is  filled  hu 
changed  of  late  years.  Formerly  slikens  predominated;  now  sand  prevails,  with  the 
pres^'oce  of  smail  gravel  upon  the  bars.  We  have  built  fourteen  log  dams,  and  havo 
thereby  materially  facilated  the  navigation  of  the  river  for  about  'M)  miles. 

I  reBpectfuIly  draw  your  attention  to  the  fact  that  our  work  of  improving  the  depth 
on  the  bars  of  the  Feather  River  Cannes  a  large  body  of  its  debris  to  empty  into  theSa& 
rauiento  Kiver,  which  in  its  turn  will  form  bars,  and  will  require  additional  work  to 
counteract  this  result  in  the  latter  river. 
Very  respectfully, 

A.  Bosch  KE, 

Assistant  J^a^aeer. 
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fiemarka. 


In  the  Sacramento  Kiver. 
in  the  Feather  River. 

Do. 
In  the  Sacramento  River. 
In  tbe  Saciamento  Kiver,  building  two 

and  deepening  Salmon  Bar. 
In  the  Sacramento  River. 
Mokelumne  River. 

Do. 
Sacramento  River«removal  of  Knight's 

ing  Bridge  and  sunken  dredge. 
Repairs  of  snag-boat. 

Do. 
Repairs. 

Do. 
San  Joaquin  River. 
Feather  River. 
In  Feather  River. 


COMMERCIAL  STATIBllcS. 

The  following  statistics  of  trade  for  the  Sacramento  are  furnished  by  Messrs.  Thomai 
Dyer  and  Albert  Foster,  of  Sacramento : 

SHIPMENTS  DURING  THE  TEAR  ENDING  JULY  1,   1885. 

Tons. 

Ban  Francisco  to  Sacramento  (merchandise) 112, 500 

San  Francisco  (lumber,  12,000,000  feet) 84,000 

San  Francisco  (coal) 3.000 
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Tons. 

Sacramento  to  San  Francisco  (merchandise) 4,500 

Sacramento  to  San  Francisco  (bricks) 54,000 

San  Francisco  to  Upper  Sacramento  Ri ver  (  niercbandise) 12, 000 

San  Francisco  to  Upper  Sacramento  River  (lumber) 8,000 

Sacramento  to  Upper  Sacramento  River  (merchandise)  -. : 4, 000 

From  Upper  Sacramento  (wheat,  barley,  and  flour) 121, 634 

From  Upper  Sacramento  ( wool,  broom-corn,  and  hay) 2, 450 

From  Upper  Sacramento,  (wood,  12,000  cords) 24,000 

Total  transported 270,084 

Besides  the  above  there  is  a  considerable  trade  in  frnit  and  vegetables  on  the  lower 
river  of  which  no  statistics  can  be  obtained.  Mr.  Foster,  assistant  superintendent  of 
the  Central  Pacific  Company's  boats,  estimates  the  shipments  of  wheat  and  barley 
alone  for  the  coming  twelve  months  as  follows : 

In  store,  crop  of  1884 - 11,732 

Estimated  crop  of  18a5 12:J,504 

Total 135,236 

The  following  statistics  of  trade  for  year  ending  July  1,  1885,  on  the  Feather,  are 
famished  by  Mr.  W.  T.  Ellis,  of  Marysville : 

From  Marysville  and  way  landings  to  Sacramento,  Yallejo,  Port  Costa,  and 
San  l<>anciBco  (wheat,  woolen  goods,  hides,  tallow,  and  general  merchan- 
dise)      15,600 

From  San  Francisco  and  other  points  to  Marysville  and  way  landings  (coal, 
aalt,  lamber,  and  general  merchandise) 7,800 

Total  tons.. ^ 23,400 


RR5. 

IMPROVEMENT  OF  COLORADO  RIVER,  NEVADA,  CALIFORNIA,  AND  ARI- 
ZONA. 

BefereDce  is  made  to  the  accoiiipan.TiDg  reports  of  Lieat.  S.  W. 
Boessler,  Corps  of  EDgineers,  and  Mr.  W.  P.  Smitb,  assistant  engineer, 
for  the  details  of  the  examinations  of  the  river  and  the  works  based 
upon  them.  Four  sketches  of  points  on  the  river  where  work  was  done 
last  season  and  is  planned  for  next  are  also  transmitted. 

No  project  for  this  improvement  had  been  approved  prior  to  the  ap- 
propriation of  $25,000  by  the  act  approved  July  5,  1884.  An  exami- 
antion  of  the  river  made  during  the  winter  of  1878--'70  had  indicated 
that  the  onl}'  effective  application  of  the  small  sum  available  would  be 
found  in  that  portion  lying  between  Camp  Mojave  and  £1  Dol^do  Canon, 
where  it  is  almost  entirely  within  high  and  permanent  banks,  and  where 
the  obstructions  are  chiefly  bowlders  and  nearly  stationary  bars  of  cob- 
ble and  gravel.  Navigation  in  this  stretch  of  the  river  is  only  possible 
from  three  to  four  months  in  the  year. 

Of  the  285  miles  on  the  river  between  Yuma  and  Camp  Mojave  per- 
haps 100  are  in  the  Vicacljo,  Aubrey,  and  Mojave  canons,  where  the 
banks  are  permanent  and  the  navigation  good  enough,  as  it  is  at  all 
seasons  of  the  year. 

This  leaves  some  200  miles  in  which  the  stream  presents  in  an  exag- 
gerated way  the  obstructions  incident  to  its  own  enormous  fluctuation 
in  volume  and  a  bed  of  very  unstable  materials.  No  point  in  this  dis- 
tance can  be  selected  as  continuously  ofl'ering  more  of  an  obstacle  than 
another,  or  at  which  a  permanent  improvement  could  be  efl'ected  with- 
out the  control  and  modification  of  the  whole. 
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The  expense  of  such  an  effort  ])lace8  it  out  of  the  qiie8tion  for  the 
present,  in  view  of  the  scanty  trade  to  be  aecommodatec],  and  the  fact 
that  river  boat.s  now  can  reach  Camp  Mojave  at  all  seasons  withoat 
very  serious  difficulty. 

Accordingly  the  examination  made  during  September,  1884,  by  Lieu- 
tenant Roessler  for  the  collection  of  information  on  which  to  base  a  defi- 
nite plan  of  work  was  limited  to  the  distance  between  Camp  Mojave 
and  El  Dorado  Caiion. 

This  examination  indicated  those  ])oints  at  which  there  were  hopes 
of  permanent  benefit  with  the  means  available,  but  the  unusually  hijjh 
stage  of  tiie  river  pievcMited  the  collection  of  data  precise  enongb  fur 
preparation  of  definite  projects.  The  survey  showed,  however,  that  the 
worst  obstacles  had  remained  identical  in  position  and  nearly  the  same 
in  form  since  LS71).  A  project  based  on  tlie  general  plans  of  Lieutenant 
Roessler  for  iinprove?nent  at  Hatleras  Bar,  8ix  Mile  Rapid,  and  Mojave 
Crossing  was  submitted  to  the  Department  October  13,  with  recom- 
mendation that  hired  labor  instead  of  contract  sliould  be  employed,  in 
view  of  the  tentative  natun*  of  the  works  proposed  and  the  unsettled 
country  in  whicli  they  were  to  be  carried  on. 

This  plan  and  recommendation  having  been  approved  by  the  Depart- 
ment's letter  of  October  30,  a  barge  100  feet  long  by  2(5  feet  beam  was 
built  in  sections  in  JSan  Francisco,  taken  by  rail  to  the  Needles,  put  to- 
gether, and  launched  there  by  a  force  of  mechanics  sent  from  here  for 
the  purpose. 

The  barge  was  provided  with  derrick  and  steam-CJi-pstan  and  fitted 
wi^^h  quarters  for  the  small  force  of  while  men  which  was  to  be  em- 
ployed. 

AVith  tools,  provisions  for  thirty  men  three  months,  and  miscellaneous  . 
outfit  on  board,  the  barge  drew  9  inches. 

AVe  were  fortunate  in  securing  the  service  as  foreman  and  pilot  of  J. 
A.  Mellon,  who  had  been  master  of  steamers  on  the  Colorado  for  seven- 
teen years;  was  the  oidy  peison  familiar  with  its  upper  navigation, and 
])eculiarly  fitted  by  ex;>erience  for  the  difficult  mamigement  of  the  In- 
dians, wlio  were  the  oidy  avail. ible  labor.  Tlie  barge  was  ready  Jaua- 
ary  8,  but  wasted  the  time  till  January  20  in  daily  expectation  of  a  river 
steamer  which  ha<l  been  promised  to  leave  Yiima  January  1,  but  did 
not  do  so  until  the  10th. 

L(*av  ing  the  >^Vedles  January  26,  the  l)arge  was  towed  by  the  steamer 
to  Mojave  Crossing  by  .lanuary  28,  and  thence  by  the  aid  of  her  own 
Steam  capstan  was  lianletl  up  stream  35  miles  further  to  El  Dorado 
Canon  in  about  six  days'  woiking  time.  An  examination  here  showed 
the  need  for  a  data  some  700  feet  long,  and  it  was  judged  inexpedient 
to  attempt  it  iti  view  of  the  short  working  reason  remaining  and  the 
moie  imjierative  need  for  woik  at  Six  Mile  liapid.  At  that  point  a  reef 
of  bowlders  some  200  feet  wide  stretches  diagonally  across  the  channel, 
entirely  barring  it  at  low  water  while  duiing  high  ^tages  the  contracted 
water-waj^  caused  so  violent  a  current  that  Imuling  over  is  difficult  and 
dang'  rous.  The  improvetnent  effected  was  the  clearing  of  a  cbauuel, 
150  feet  wide  and  1.5  feet  deep  at  lowest  water,  of  the  bowlders;  the  en- 
largement of  the  high-water  channel  by  clearing  one  of  the  contracting 
points  of  bowlders  and  cobble  for  a  width  of  GO  fVetand  depth  of  3  feet, 
and  the  building  of  a  cobble  dam  150  feet  long  below  the  rapid  to  lessen 
the  high  water  grade. 

Twenty  five  days  were  consumed  in  these  works,  during  which  thirty- 
six  bowlders,  from  I  to  12  tons  weight, were  removed  below  water,  level, 
and  308  tons  of  bowlders  aud  eobble  were  blasted  and  removed  from  the 
dry  point. 
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A  letter  received  in  May  from  the  captain  of  the  steamer  Gila  reports 
that  the  clearing  of  the  bowlders  in  the  low-water  channel  saved  the 
steamer  Oila  from  total  loss  daring  her  first  trip  np  river  this  season. 

On  March  3  the  barge  dropped  down  from  Six  Mile  Bapid  to  Mojiive 
Crossing,  28  miles.  The  river  here  divides  into  two  channels,  and  it 
was  decided  to  close  the  western  one,  through  which  aboat  one-third  of 
the  river  was  passing  at  the  stage  of  2  feet  6  inches  above  low-water. 
This  work  consumed  eleven  days,  daring  which  a  cobble  dam  was  built 
464  feet  long,  20  feet  wide  at  base,  and  5  feet  high  for  half  its  length, 
the  rest  from  2  teet  to  5  feet  high.  About  900  tons  of  stone  were  used, 
and  the  immediate  effect  was  to  raise  the  water  in  the  open  channel  six- 
tenths  of  a  foot  and  lower  the  closed  channel,  500  feet  below  the  dam, 
2.4  feet.  It  is  hoped  that  after  next  high  water  the  west  channel  will 
close  completely. 

On  March  18  the  barge  hauled  up  to  Bowlder  Bapid,  1^  i&iles  above 
Mojave  Grossing,  and  spent  eight  days  in  widening  the  high-water 
channel,  removing  550  tons  of  stone  from  the  right-hand  point,  lowering 
it  2  feet  for  a  width  of  100  feet.  Two  parallel  ditches,  4  feet  wide  and  3 
deep,  were  cut  across  the  excavation  to  facilitate  scour  during  next  high 
water. 

The  river  was  now  4  feet  above  low  water  and  rising  rapidly,  so  on 
March  26  the  barge  was  dropx>ed  down  to  Hardysville  (12  miles  above 
Gamp  Mojave),  secured  for  the  season,  and  left  in  charge  of  a  watchman. 
The  Indians  were  discharged,  and  the  white  members  of  the  parly  re- 
turned to  San  Francisco. 

The  funds  available  are  to  be  used  in  the  removal  of  three  rocks  dan- 
gerous to  high- water  navigation  in  the  12  miles  above  El  Dorado  Gaiion  ; 
the  improvement,  by  closing  side  channels  of  Hatteras  Bar  at  £1  Do- 
rado Cafion;  the  extension  of  last  year's  work  on  Six  Mile  Bapid  and 
Mojave  Grossing;  and  similar  works  at  four  or  five  other  points  meu- 
doued  in  Assistant  Engineer  Smith's  report  above  Gamp  Mojave. 

Money  statement 

Am<rant  appropriated  by  aot  approved  July  5, 1884 $25,000  OO- 

Jnly  If  IB&Of  amonnt  expended  aaring  fiscal  year,  exclusive  of 

ontetanding  liabilities  July  1,  1884 1 $15, 686  59 

July  1,  18o5,  outstanding  liabilities 55  00 


15,741  59^ 
July  1,  1885,  amount  available 9,258  41 


REPORT  OF  UKUTENANT  B.  W.  ROESSLKR,  CORPS  OF  ENGINEERS. 

San  Francisco,  Cal.,  Oetoher  2,  1884. 

Sir:  I  have  tbe  honor  to  report  as  follows  the  results  of  my  examination  of  the  Col- 
orado River  at  Hatteras  Bar,  Six  Mile  Rapid,  Mojave  Ford,  and  Pest  House  Rapid, 
made  under  instructions  from  Lieut.  Col.  G.  H.  Mendell,  Corps  of  Engineers,  dated 
August  30,  1884. 

Having  secui  ed  tbe  services  of  Mr.  H.  D.  Gates  as  assistant,  I  left  San  Francisco  Sep- 
tember 1  and  arrived  at  the  Needles  the  following  evening.  Here  we  were  detained 
four  days  by  delav  in  the  departure  of  the  steamboat.  In  tbe  interval  I  secured  tbe 
use  of  two  skiffs  for  our  return  trip  to  the  Needles  and  engaged  the  services  of  a  pilot. 
Leaving  the  Needles  on  the  morning  of  the  7th  on  the  Mojave,  we  reached  Camp 
Mojave  that  afternoon,  where  I  employed  three  Indians  pM  boatmen  and  purchased 
the  necessary  supply  of  provisions  and  /sooking  utensils.  Leaving  Mojave  the  same 
dav,  we  jeached  £1  Dorado  Cafion  the  evening  of  the  9th.  The  party  left  the  boat  the 
Allowing  day  and  commenced  the  examination  of  Hatteras  Bar,  about  two  miles  be- 
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low  the  Southwest  Mining  Company's  Mill.    The  examination  was  completed  the 
morning  of  the  ISfb. 

September  12-13  I  made  an  examination  of  Six  Mile  Rapid ;  September  14-15  of 
Mojave  Ford,  September  15-16  of  Pest  House  Rapid,  reaching  Fort  Mojave  at  10  a.  m. 
on  the  16th.  Here  my  Indians  left  me,  but  I  succeeded  in  getting  two  ptbers  aud 
reached  the  Needles  that  afternoon,  where  the  party  was  disbanded.  The  follow ing- 
work  was  done : 

(1)  Plane-table  snrvey  of  shore  line  at  Hatteras  Bar,  Six  Mile  Rapid,  Mojave  Ford» 
and  Pest  House  Rapid. 

(2)  Sonndings  over  the  shoals  at  Hatteras  Bar,  Mojave  Ford,  and  Pest  Honse^ 
Rapid. 

(3)  An  accurate  line  of  levels  was  run  at  each  of  these  reaches  to  determine  the 
slope  of  the  river  at  these  points. 

There  are  submitted  with  this  rex)ort  four  sheets  of  drawings  giving  the  results  of 
these  examinations. 

At  the  time  of  my  examination  the  river  maintained  an  unusual  height  for  that 
season  of  the  year,  being  3^  feet  above  low  water  at  the  Needles  and  3f  feet  at  Kl 
Dorado  CafiOH,  where  the  river  is  wide,  and  as  high  as  six  feet  at  Six  Mile  Rapid,  whore 
the  river  is  contracted.  The  sonndings  are  reduced  to  low  water.  At  Hatteras  Bar 
reductions  are  accurate,  being  obtafned  from  a  tide  record  kept  at  the  mill ;  at  Mojave 
Ford  and  Pest  House  Rapid  the  reductions  are  approximate. 

In  addition  to  the  foregoing  localities,  my  instructinns  contemplated  examination 
of  any  other  points  where  improvement  might  be  needed;  also  an  examination  of  the 
river  above  El  Dorado  Cafion  as  far  as  practicable.  Owing,  however,  to  the  com- 
paratively high  stage  of  the  river,  it  was  not  believed  that  such  examinationa  would 
furnish  any  reliable  information,  and  none  were  made. 

The  high  stage  has  also  defeated  the  object  of  the  special  examinations  made, 
which  was  to  supply  data  in  sufficient  detail  that  detinite  improvements  as  to  char- 
acter, location,  and  cost  could  be  snggcHted  for  these  places.  Sntficient  information, 
however,  has  been  received  to  enable  me  to  present  a  plan  which,  within  the  liniits- 
of  the  appropriation,  it  is  believed  would  atiurd  the  greatest  benefits* 

NAVIGATION  AND   COMMERCE. 

The  traffic  on  the  Colorado  River  has  been  materially  reduced  by  the  completion 
of  through  rail  connections  through  Northern  and  Southern  Arizona.  The  trade  to 
points  in  the  interior  of  Arizona,  which  formerly  came  by  river  from  Yuma  to  the 
nearest  distributing  point,  now  takes  the  more  direct  route  by  rail,  leaving  only  a 
local  traffic  which  supplies  a  narrow  belt  of  country  adj:icent  to  the  river. 

Before  the  completion  of  the  railroads  the  river  traffic  for  a  period  of  nineteen 
months— May,  1877,  to  January,  1879 — as  given  In  Captain  Payson^s  report  of  1879, 
was  15,725.2  tons.  From  May,  1883,  t4>  May,  1884,  a  period  of  12  months,  the  trade 
amounted  to  2,936  tons,  of  which  1,773  t^ms  was  on  the  river  from  Yuma  to  the  Nee- 
dles. The  principal  traffic  above  the  Needles  consists  of  wood  transported  from  Cot- 
tonwood and  Mojave  valleys  to  the  mining  mills  at  El  Dorado  Cation.  There  are  two 
mills  at  this  point,  only  one  of  which,  however,  has  been  established  on  a  permanent 
working  basis.  In  1H83  1,455  cords  of  wood  were  carried  for  this  mill  and  392  tons 
miscellaneous  freights,  for  which  was  paid  $14,532.30  freight. 

The  mining  interests  are  growing  in  importance  and  now  supply  nearly  one-half 
the  river  trade. 

Between  Yuma  and  the  Needles  and  above  as  far  as  Camp  Mohave  the  river  can  be 
navigated  at  all  stages;  between  Camp  Mojavt?  and  El  Dorado  Cafion  the  time  of 
navigation  is  limited  to  a  period  of  three  to  four  mouths  during  the  summer  floods — 
May,  June,  Jnly^  and  August. 

The  last  supplies  of  the  season  reach  the  mills  about  the  1st  of  September.  These 
usually  last  till  Jannary,  when  the  mills  are  closed  till  the  arrival  of  new  supplies 
in  the  spring.  An  extension  of  the  time  of  navigation  from  two  to  three  months  in 
the  year,  I  am  assured,  would  enable  the  mills  to  run  steadily  through  the  year. 

PlJiS. 

The  section  of  river  proposed  for  improvement  lies  between  Pest  House  Rapid  and 
El  Dorado  Cafion,  a  distance  of  about  50  miles.  Except  for  a  short  reach  of  8  miles 
through  Cottonwood  Valley,  it  maintains  a  permanent  course  between  high  banks  of 
rock  or  mesa.  It  is  divided  int^  a  series  of  deep-water  pools  by  bars  of  gravel,  cob- 
ble, or  bowlders,  which,  becoming  shoal  at  low  wafer,  form  the  obstrnctlous  to  nav- 
igation. The  principal  shoals  are  Hatt«»raR -Bar,  Four  Mile  Rapid,  Six  Mile  Rapid, 
Whirlpool  Rapiil.  Rapid  at  head  of  Round  Island,  Rapid  in  east  channel  Round  Island, 
Bowlder  Rapid,  Mojave  Ford,  Gravel  Bar  below  Hardy  ville,  and  Peift  Houae  Rapid.   To 


^  ^ 


1 


! 


I 


I     ) 


;  i 


Hi 


IHHH '""""' 


.1 

.♦ 

ft 


II 


^^<? 


fi2   lou^  u/" 


^Jbee^^J^. 


APPENDIX  RR REPORT  OF  CAPTAIN  PAYSON.     2369 

improve  tbese  so  as  to  afford  extreme  low-water  DavigaHon  would  require  tlie  ex- 
penditure of  a  sum  far  beyond  the  limits  of  the  present  appropriation.  The  plan 
therefore  provides  only  for  the  improvement  of  the  worst  places,  so  as  to  extend  the 
time  of  navigation  as  much  as  possible.  The  places  which  have  heretofore  given  the 
most  trouble  are  Mojave  Ford,  Six  Mile  Rapid,  and  Hatteras  Bar,  and  an  improve- 
ment of  these  I  am  assured  by  the  river  men  will  extend  the  period  of  navigation  two 
to  three  months  in  the  year.     The  following  is  a  description  of  these  localities : 

MOJAVE  FORD. 

I  was  unable  to  obtain  the  exact  stage  of  river  at  this  point,  and  the  result's  of  the 
examination  are  therefore  not  considered  reliable  as  to  the  low-water  condition  of  the 
river. 

From  all  information  obtainable  the  following  appears  to  be  the  habitual  condi- 
tion of  the  river  at  low  stages. 

The  river  is  divided  into  two  branches  by  a  high  cobble-ridge.  The  right  branch, 
which  is  never  used,  is  crossed  at  the  upper  end  by  a  gravel-bar  with  a  few  inches  of 
water  in  a  swift  rapid  over  it.  The  left  branch  is  crossed  by  a  gravel-bar  stretching 
from  the  foot  of  the  island  diagonally  across  the  stream  towards  the  left  bank,  giving 
less  than  1  foot  of  water.  The  plan  for  this  plare  contemplates  the  excavation  of  a 
channel  150  feet  wide  and  3  feet  deep  through  the  bar  and  the  construction  of  a  cob- 
ble-dam on  the  crest  of  the  bar.  to  contract  the  width  of  the  river.  The  plan  also 
provides  for  the  construction  of  a  dam  to  close  the  right  branch,  at  its  upper  end. 

SIX  MILE  RAPID. 

The  river  makes  aliend  to  the  left,  and  is  suddenly  contracted  at  the  apex  by  a 
high  projecting  rock  from  the  left  bank  and  a  ridge  or  fl<'lt  of  bowlders  putting  out 
from  the  right  bank.  The  ridge  extends  diagonally  down-stream  and  Joins  the  left 
bank  1,000  feet  below.  At  the  time  of  my  examination  the  river  was  about  6  feet 
above  low  water,  and  no  bowlders  could  be  seen  but  the  general  direction  of  the  ridge 
was  easily  traced  from  the  appearance  of  the  surface  of  the  water.  At  low  stage  some 
of  the  bowlders  rise  within  a  few  inches  of  the  surface  and  form  the  principal  obstruc- 
tion at  this  point.  A  second  obstruction  is  formed  in  the  steep  slope  at  the  head 
of  the  rapid,  which,  at  a  stage  of  6  feet,  was  0.97  feet  iii  a  distance  of  140  feet,  or 
nearly  37  feet  per  mile,  with  a  current  of  6  miles  an  hour.  To  make  the  crossing  here 
steamboats  are  compelled  to  heave  over  on  a  strong  line  secured  to  the  bank  above. 
As  the  river  falls  the  slope  and  current  are  diminished,  and  on  several  occasions  the 
boats  have  been  able  to  effect  a  crossing  withont  the  aid  of  a  line.  Unlike  most  other 
rapids,  which  disappear  at  high  stages,  this  place  becomes  more  of  a  torrent  the 
higher  the  river  rises. 

'     At  the  time  of  my  examination  the  width  of  the  river  at  the  narrowest  place  was 
350  feet ;  at  points  800  feet  above  and  below  the  width  was  600  feet. 

The  course  of  steamboats  at  medium  and  low  stages  is  accurately  laid  down  on  the 
map  and  crosses  the  ridge  nearly  perpendicularly  where  there  is  a  narrow  channel 
between  the  rocks.  On  the  downward  course  it  is  difflcult  for  the  boats  to  make  the 
qjiick  turn  required  here  to  cross  the  ridge,  and  the  place  is  approached  with  much 
uncertainty  as  to  the  safety  of  the  passage.  It  is  the  most  dangerous  point  between 
the  Needles  and  El  Dorado  Cafion. 

The  plan  of  improvement  for  this  place  contemplates  the  removal  of  bowlders  from 
the  ridge,  making  a  channel  200  feet  wide  and  3  feet  deep.  The  bowlders  vary  in  size 
to  5  feet  diameter,  and  are  cemented  together  by  a  finely  divided  clayey  sediment. 
The  part  of  the  ridge  through  which  the  channel  is  recommended  is  below  the  point 
of  greatest  contraction  and  greatest  slope,  and  the  effect,  it  is  believed,  will  be  an  in- 
crease of  the  slope  at  low  stages  without  a  material  reduction  in  the  water-level  of 
the  pool  above,  by  which  new  obstructions,  now  hidden  by  an  ample  sheet  of  water, 
might  be  uncovered.  The  increased  slope  will  make  the  place  more  difficult  to  heave 
over,  but  the  danger  of  the  crossing  will  be  removed. 

HATTKRAS  BAR. 

The  river  at  this  point  is  from  1,200  to  1,300  feet  wide  between  banks,  contracting 
below  the  obstrnotion  to  a  width  of  500  feet  from  shore  to  shore.  The  banks  are  per- 
manent, that  on  the  right  a  compacted  sand  deposit,  bordered  by  high  mesa ;  that  on 
the  left  a  steep  sand  and  gravel  deposit  overgrown  with  willows.  At  the  lower  end 
of  the  reach  high  hills  come  down  to  the  left  bank. 

Heretofore  M  low  water  a  broad  bar  of  cobble  has  pat  out  from  the  left  bank,  leav- 
ing a  narrow  channel  2,400  feet  long  and  200  feet  wide  between  it  and  the  right  bank, 
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barred  at  both  ends  by  a  gravel  ridee.  This  was  the  condition  of  the  bar  at  the  time 
of  Captain  Payson's  sarvey  of  1878-^79,  and,  as  I  am  informed,  has  been  its  condition 
since.  Present  indications,  however,  point  towards  a  closing  of  the  old  and  the  for- 
mation of  a  new  Channel  through  the  cobble  plat  located  abont  midway  between  the 
banks. 

At  the  time  of  my  examination  the  river  was  divided  by  two  cobble  ridges  abont 
2,500  feet  long  into  three  branches  carrying  about  the  same  amount  of  water.  The 
left  branch  is  deep  at  the  lovrer  end  and  barred  at  the  upper  end  by  a  cobble  ridge, 
which  at  low  stage  rises  nearly  to  the  surface  and  converts  the  branch  into  a  deep- 
water  sloneh,  open  at  the  lower  eud.  The  right  branch  is  deep  at  the  upper  end  and 
barred  at  tne  lower  end  by  a  wide  cobble  ridge  or  flat,  giving  less  than  one  foot  for  a 
distance  of  1,000  feet.  The  middle  branch,  which  is  now  used  by  the  steamboat,  is 
baired  at  the  upper  end  by  a  cobble  rid^e,  giving  less  than  2  feet  over  a  distance  of 
600  feet.  This  channel  was  cut  out  during  this  summer's  flood,  and  I  think  it  may  be 
safely  asserted  will  be  the  low-water  channel  the  coming  season.  The  plan  suggested 
for  this  place  is  the  excavation  of  the  cobble  or  gravel  ridge  to  a  depth  of  3  feet  and 
the  construction  of  stone  dams,  closing  the  right  and  left  branches  at  the  upper 
ends. 

The  bars  to  be  excavated  are  of  gravel  and  cobble  of  varying  sizes  firmly  cemented 
together  by  a  fine  clay  sediment.  A  method  which  has  been  used  to  deepen^the  gravel 
bars  on  the  upper  Mississippi,  it  is  believed,  could  be  successfully  applied  here.  This 
method  is  to  loosen  tlie  material  by  charges  of  dynamite  and  then  to  drag  the  bar  by 
a  rake  or  drag  of  suitable  construction,  drawing  the  material  into  the  deep  pool  be- 
low.   The  swift  current  over  the  bars  will  aid  in  moving  the  loosened  material. 

The  dams  will  be  exposed  to  violent  tests  from  the  summer  floods,  and  are  therefore 
designed  as  outworks  of  timber  filled  with  stone,  and  6f  square  or  triangular  cro«- 
section,  as  they  are  opposed  obliquely  or  squarely  with  the  current.  The  timbers  will 
have  to  be  obtained  from  the  Needles ;  stone  can  be  found  in  abundance  where  the 
dams  are  to  be  built.  The  months  of  November,  December,  January,  and  February 
are  most  favorable  for  the  work,  the  river  being  at  its  lowest. 

During  the  time  of  the  execution  of  the  work  this  portion  of  the  river  is  closed  to 
the  steamboats,  and  all  supplies  will  have  to  be  brought  from  the  Needles  in  skifib  for 
a  distance  of  from  50  to  90  miles.  Under  the  circumstances,  and  the  impossibility  to 
foresee  the  many  contingencies  that  might  arise,  involving  expensive  delays,  it  is  easy 
to  conceive  that  nothing  like  a  reliable  estimate  can  be  made  as  to  the  cost  of  the 
work.    No  estimate  is  therefore  submitted. 

For  the  same  reasons  it  is  not  believed  that  the  work  can  be  economically  done  by 
contract  if  a  contractor  could  be  found  at  all  willing  to  undertake  the  work. 

Similar  improvements  on  the  Upper  Mississippi  and  Upper  Missouri  are  made  by 
hire  of  labor  and  purchase  of  material,  no  contractor  being  found  willing  to  undertake 
them. 

The  method  recommended,  therefore,  is  the  purchase  of  the  necessary  plant,  and 
the  execution  of  the  work  by  labor  and  purchase  of  material. 

A  plant  suitable  for  this  work  is  estimated  at  a  cost  of  $6,000,  consisting  of  a  derrick- 
boat,  with  crab  capstan  and  engine,  a  quarter-boat  and  bateau. 

Details  for  their  construction  have  not  yet  been  prepared. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

S.  W.  R0B88LBR, 

Capt.  A.  H.  Payson,  rtrst  Lieut  of  Engineer 

Carps  of  EngineerSf  U.  8,  A, 

report  op  mr.  w.  p.  smith,  assistant  engineer. 

United  States  Engineer  Office, 

San  Pedro  J  CaL,  June  (>,  1885. 
Sir:  I  have  the  honor  to  submit  the  following  report  upon  the*  improvement  of  the 
Colorado  River,  made  under  your  directions  from  November  1,  1884,  to  April  1,  1885: 
After  considerable  inquiry,  discussion,  and  thought  as  to  what  might  be  the  best 

Slant  to  put  on  the  river,  that  would  be  the  most  suitable  for  the  work  required  to  be 
one ;  that  would  combine  quarters  for  the  men  employed,  and  could  be  used  for  rais- 
ing and  moving  large  bowlders,  carrying  material  for  dams,  &c.,  it  was  decided  to 
oonstruct  one  boat  only  that  would  serve  all  purposes. 

In  November  a  barge  was  commenced,  to  be  100  feet  in  length,  26  feet  beam,  and  of 
very  light  draught.  It  was  supplied  with  a  derrick  capable  of  raising  12  tons  and  a 
steam  capstan  for  moving  the  barge  and  handling  the  derrick.  The  frame  was  set  np 
in  San  Francisco,  then  taken  down,  and,  with  the  material  for  completing,  shipped 
by  rail  to  the  Needles,  a  station  on  the  Atlantic  and  Pacific  Railroad,  on  the  Colo- 
rado, 245  miles  above  Yuma.  A  force  of  carpenters  and  calkers  left  San  Francisco 
December  7,  and  built  the  barge  near  the  railroad  bridge,  2  miles  from  the  station. 
On  January  8  the  barge  was  ready  to  start  up-river.  Arrangements  had  been  made 
with  the  railroad  company  owning  the  steamers  on  the  river  to  tow  the  barge  as  fiu* 
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up-stream  as  the  stage  of  water  at  the  time  would  permit,  and  it  was  understood  that 
the  steamer  would  leave  Yuma  on  January  1.  From  some  misunderstanding  the 
steamer  did  not  leave  Yuma  until  January  10,  and  then  the  river  had  fallen  so  low 
that  it  took  her  until  the  25th  to  reach  the  Needles. 

On  the  morning  of  the  26th  we  left  the  Needles  in  tow  of  the  steamer  and  ran  that 
day  to  Fort  Mojave,  where  we  stopped  to  deliver  freight.  The  next  day  continued  up 
and  ran  until  dark,  stopping  for  tne  night  near  Bull's  Head  Cafion.  The  next  day, 
the  28th,  we  made  M(Mave  Ford  or  Crossing,  over  which  the  st-eamer  could  not  go. 
There  was  less  than  2  feet  of  water  on  the  bar. 

Our  barge,  with  stores  and  material  for  the  season's  work,  drew  less  than  9  inches. 
We  got  up  steam  in  the  boiler  and  pulled  ourselves  over.  The  steamer  returned  to 
Tuma. 

The  intention,  and  which  was  carried  out,  was  to  go  as  high  up  as  El  Dorado 
Cafion,  85  miles  above  the  Needles — make  examinations  on  the  way  up,  and  work  as 
we  dropped  down-stream,  at  such  places  as  we  thought  we  might  benetit  during  the 
short  season  before  us. 

The  distance  from  where  the  steamer  left  us  to  £1  Dorado  Cafion  is  34  miles.  This 
was  made  in  a  few  hours  less  than  seven  days,  and  nearly  one  whole  day  was  lost 
from  the  anchor  catching  in  a  snag  in  mid-stream  and  stopping  to  clear  it.  This 
was  our  method  of  moving  up-stream :  We  had  two  skiffs.  Into  one  of  them  a  line 
was  coiled  from  a  few  hundred  feet  to  2,000  feet  long,  and  the  Indians  rowed  or 
towed  this  skiff  as  far  up  stream  as  the  nature  of  the  river  would  permit,  and  then, 
fastening  the  end  of  the  line  to  a  tree  or  rock  or  burying  an  anchor  in  the  sand, 
would  come  down  with  the  current,  paying  out  the  line  astern.  Coming  to  the  barge 
the  line  was  taken  to  the  capstan,  and  when  there  was  no  special  rapid,  pulled  the 
barge  up  stream  at  the  rate  of  2  miles  per  hour.  The  second  skiff  was  working  itself 
up-stream  in  the  mean  time  with  another  line.  So  one  skiff  was  always  working  up- 
stream and  one  alongside  receiving  the  line  from  the  capstan.  The  capstan  was 
ri^god  with  a  fast  and  a  slow  purchase.  In  the  swift  rapids  a  4i-inch  line  was  well 
tried,  but  the  capstan  never  railed  to  pull  us  steadily  over.  On  February  4  we  ar- 
rived at  El  Dorado  Cafion,  7  days  from  Mojave  Ford  and  10  days  from  the  Needles. 

One  of  the  points  where  improvements  were  needed  was  at  Hatteras  Bar,  1  mile 
below  El  Dorado  Cafion.  The  condition  of  the  bar  was  the  same  as  described  in  Lieu- 
tenant Roessler's  report  of  October  4,  1884,  making  the  allowance  for  the  fall  in  the 
river,  which  was  2.5  feet  since  the  time  of  his  survey.  As  predicted  by  Lieutenant 
Roessler,  the  middle  channel  was  the  low-water  channel  of  this  season.  The  left  chan- 
nel was  nearly  closed  by  the  cobble  bar  at  the  head  and  the  right-hand  channel  by 
a  gravel  bar  at  the  foot. 

Over  the  bar  at  the  head  of  the  left  channel  the  river  flowed  only  a  few  inches  deep, 
and  after  crossing  the  bar,  some  200  feet  wide,  made  a  deep  and  narrow  channel,  which 
kept  the  left  bank  and  widened  as  we  went  down. 

The  right-hand  channel  soon  after  leaving  the  head  of  the  gravel  island  shoaled  to 
2  feet  and  escaped  in  many  small  outlets  at  the  foot  of  the  island. 

There  were  two  ways  suggested  to  me  to  improve  this  place :  one  to  close  the  left 
and  right  channel,  confining  the  river  to  the  middle  one ;  and  the  second  to  close  the 
right  and  middle  channels  and  open  the  left-hand  one  by  cutting  through  the  gravel 
bar  at  the  head.  The  first  of  these,  after  making  a  survey,  I  concluded  would  not 
succeed  for  the  reason  that  not  sufficient  increased  velocity  in  the  current  would  be 
obtained  to  start  the  gravel  on  the  bar,  and  the  shoal  was  too  long  (some  2,000  feet) 
to  think  of  dredging  or  scraping. 

The  water  would  be  raised  some  in  the  channel,  but  unless  the  dam  closing  the  left 
channel  was  very  long  the  water  would  escape  over  the  left-hand  cobble  island  into 
the  left  channel  and  be  lost  to  the  middle  channel. 

The  second  plan,  closing  the  right  and  middle  channel,  seemed  the  one  promising 
the  best  results,  but  when  I  ascertained  that  the  dam  must  be  600  to  700  feet  long, 
concluded,  with  the  short  season  left  us,  and  the  more  urgent  work  below,  it  would  not 
be  advisable  to  commence  it. 

We  accordiuglv  moved  down-stream  4  miles  to  Six  Mile  Bar,  where  it  was  neces- 
sary that  something  should  be  done  this  season. 

Steamboat-men  claim  that  Six  Mile  Rapid  is  the  most  dangerous  point  on  the  river 
below  £1  Dorado  Cafion.  The  numerous  bowlders  directly  in  the  channel  made  it 
dangerous  at  or  near  low  water,  and  after  the  river  raised  8  or  10  feet  the  grade  of  the 
rapid  became  so  great  that  it  was  very  difficult  to  haul  over.  The  reef  of  bowlders 
obstructing  low-water  navigation  crosses  the  river  diagonally,  and  was  nearly  200 
feet  wide. 

When  we  arrived  the  river  was  1.5  fe^t  above  low  water.  Two  of  the  bowlders 
were  just  awash  and  some  thirty  more  had  less  than  2  feet  over  them,  and  they  were 
scattered  entirely  across  the  river,  so  that  it  looked  impossible  for  a  boat  running 
the  rapid  to  escape  them  all. 

Our  improvement  here  made  was  a  removal  of  the  bowlders,  clearing  a  channel  150 
feet  wide  and  to  3  feet  of  water  at  that  stage.    The  bars  on  the  river  below  would 


2372      REPORT   OF   THE    ClilEl?    OJb    ENGINEERS,  U.  S.  ARMY. 

prevent  steamers  cpming  np  when  the  river  was  lower,  therefore  3  feet  of  water  was 
considered  all  that  was  necessary  for  the  present.  Besides  tlie  removal  of  the 
bowlders,  an  attempt  was  made  to  relieve  the  rapid  at  the  h<'ad  by  widening  the 
river,  and,  if  possible,  lessen  the  "^rade.  At  Johnson's  Rock  the  river  at  low  water 
is  only  175  feet  wide.  The  bowlders  and  cobble  from  the  poiut  of  the  bar  opi»osite 
the  rock  were  removed  (>0  feet  from  the  water's  edge  and  the  bar  lowered  3  feet,  giving 
the  river  that  additional  cross-section  at  this  point.  The  rest  of  the  bar,  which  was 
here  400  feet  wide,  "svas  covered  with  bowlders  of  all  sizes  np  to  10  tons*  weight  and 
many  of  them  rising  several  feet  above  the  general  level  of  the  bar,  obstructing  the 
flow'of  high  water.  The  largest  and  most  prominent  of  these  were  drilled  and  bla8te4 
into  small  pieces. 

The  bowlders  taken  from  the  dry  bar  were  placed  in  the  fomi  of  a  wing-dam  from 
the  left  bank  below  the  rai)id.  to  confine  the  water  at  the  foot  of  the  rapid  and  assist 
in  lessening  the  grade.  We  remained  at  Six  Mile  Rapid  for  twenty-five  tlays,  and  in 
that  time  removed  from  the  channel  36  bowlders  from  1  to  12  tons*  weight  each. 
Eight  were  over  5  tons  and  1  of  12  tons. 

Three  hnndred  and  eight  tons  of  bowlders  and  cobbles  were  removed  from  the  dry  bar 
in  widening  ont  the  head  of  the  rapid  and  with  which  a  wing-dam  150  feet  in  length 
was  built  at  the  foot  of  the  rapid.  One  hundred  and  fourteen  of  the  largest  bowlders 
on  the  bar  between  low  and  high- water  lines  were  drilled  and  broken  np.  The  der- 
rick and  capstan  on  the  barge  handled  stone  of  12  tons  with  ease  and  safety.  On 
March  3  we  left  Six  Mile  Bar  and  dropped  down  to  Mojave  Ford  or  Cmssing,  28  miles. 
An  examination  was  made,  and  the  practical  thing  to  do  this  year  seemed  to  be  te 
close  the  west  channel  around  Northwest  Island  by  a  dam  of  stone.  About  one-third 
of  the  river  was  going  down  this  channel  with  the  river  2.6  feet  above  low  water. 
Southwest  Island  is  about  3,000  feet  long  and  the  ford  or  crossing  is  at  the  lower  end 
of  the  island,  the  bar  crossing  obliquely  to  the  loft  bank  of  the  river.  Bowlders  and 
cobbles  were  found  on  the  right  bank  at  a  convenient  distance  above  the  site  of  pro- 
posed dam,  and  the  bnrge  was  loaded,  dropped  down  to  the  dam,  and  built  it  in 
eleven  days,  taking  900  tons  of  stone.  The  dam  connected  the  right  bank  with  the 
head  of  the  island,  and  was  464  feet  long,  20jfeet  wide  at  ba^e,  and  200  feet  of  it  was 
5  feet  high,  the  rest  from  2  to  5  feet  high. 

The  immediate  ettect  of  the  dam  waste  raise  the  water  in  the  open  channel  six-tenths 
of  a  foot  and  lower  the  west  channel  500  feet  below  the  dam,  2.4  fe«*t,  the  fall  at 
the  dam  3.2  feet.  I  do  not  expect  that  the  best  eft'ect  of  the  dam  will  be  seen  until 
another  low  water,  when  it  is  expected  that  the  we^t  channel  will  not  open  at  all, 
but  that  the  island  will  then  be  the  west  bank  proper  of  the  river. 

If  this<loes  not  make  a  sufficient- water  on  the  crosaing,  a  dam  must  be  run  from  the 
lower  end  of  the  island  towards  the  east  shore,  contracting  the  river  directly  on  the  bar. 

It  was  now  March  IS,  and  the  river  was  at  the  3-foot  mark  and  rising  steadily. 
The  only  place  where  it  was  thought  an  improvement  could  be  made  that  would 
warrant  the  expense  was  at  Bowlder  Rapid,  H  niiles  up-stream  ;  so  on  that  day  we 
moved  up  and  began  widening  the  throat  of  the  rapid,  which  is  formed  by  a  gravel, 
cobble,  and  bowlder  bar  on  both  sides,  confining  the  river  at  low  water  to  120  feet 
in  width.  The  left-hand  bar  was  shelving,  and  permitted  the  river  to  flow  smoothly 
over  it.  The  right-hand  bar  was  formed  in  ridges  running  at  right  angles  to  the  cur- 
rent, producing  at  high  water  a  succession  of  rapids,  where  the  force  and  body  of  the 
current  seemed  to  be. 

We  spent  eight  days  at  this  place,  and  in  that  time  moved  550  tons  of  stone  from 
the  point  of  the  right-hand  bar  back  into  a  recess  of  the  right  bank,  which  widened 
the  channel-way  100  feet  and  lowered  the  bar  2  feet.  On  removing  the  large  bowlders 
and  cobble  from  the  surface  we  found  a  large  proportion  of  sand  mixed  with  those 
underneath,  which  the  next  high  water  will  wash  away,  and  another  layer  of  cobble 
2  feet  deep  can  be  removed  the  next  low  water.  To  facilitate  this  scour  two  dit<;he8 
were  cut,  4  feet  wide  and  from  3  to  4  feet  deep,  parallel  with  the  current  and  acroes 
the  bar  to  give  the  high  water  a  face  to  cut  against. 

The  river  was  now  up  to  the  4-foot  mark,  and  I  knew  of  nothing  more  that  could 
be  done  to  advantage  this  season. 

On  March  26  we  dropped  down  to  Hardyville,  the  safest  place  to  leave  the  barge 
during  the  high  water,  and,  after  giving  it  a  thorough  cleaning  np,  left  her  in  charge 
of  a  keeper.  Two  days  later,  on  March  28,  we  reached  the  Needles,  where  the  Indians 
were  paid  off  and  discharged,  and  the  white  men  of  the  party  returned  to  San 
Francisco. 

The  force  employed  during  the  two  months  the  barge  was  actually  in  commission 
was:  1  assistant  engineer,  1  foreman  and  pilot,  1  mate,  1  steam  engineer  and  black- 
smith, 1  carpenter,  1  rodman,  I  cook,  and  a  crew  of  Indians  varying  from  12  to  34. 
The  laboring  work  and  handling  the  barge  was  done  by  Indians,  for  which  service  75 
cents  per  day  with  board  was  paid. 

For  water  work,  such  as  moving  the  barge,  handling  small  boats  and  lines  in  all 
ways,  the  Indians  are  as  serviceable,  perhaps  more  so,  than  any  white  labor  we  could 
hire  for  the  same  service.    For  labor  with  shovel  or  barrow  they  were  worth  the  price 
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paid  and  uo  more.  The  greatest  trouble  with  them  was  to  keep  the  same  ones  con- 
tented for  more  than  three  or  four  weeks.  It  would  be  advisable  to  change  them  once 
a  month  if  possible. 

SUGGESTION'S  FOR  FUTURE  OPERATIONS. 

The  river  wiis  examined  for  12  miles  above  El  Dorado  Caflon  or  to  the  head  of  Roar- 
ing Rapid.  As  the  steamers  make  occasional  trips  during  high  water  for  75  miles 
above  El  Dorado  Canon,  chiefly  for  salt  used  in  the  reduction  of  ores,  I  would  suggest 
the  removal  of  three  rockn  within  the  distance  examined. 

In  Roaring  Rapid  is  a  very  dangerous  rock  directly  in  the  channel  and  in  the  swift- 
est portion  of  the  rapid.  A  sketch  is  shown  in  my  note-book.  When  1  was  there  the 
river  was  2  fett  above  low  water  and  the  rock  at  the  water-surface  was  V2  by  7  feet 
and  the  highest  point  7  feet  above  water.  It  can  be  blasted  out,  V»ut  the  barge 
must  be  taken  there,  as  it  is  not  safe  to  work  from  a  small  boat,  the  current  is  so  swift. 
This  is  the  most  dangerous  obstruction  in  the  portion  of  the  river  navigated  above 
El  Dorado  Caflon. 

In  Papoose  Rapid,  5  miles  above  El  Dorado  Caflon,  is  a  large  bowlder  with  top  2  feet 
above  low  water.  .  This  can  be  removed  by  drilling  and  blasting. 

Explorer's  Rock,  4  miles  above  El  Dorado  Caflon,  is  the  one  which  sunk  the  steamer 
of  Lieutenant  Ives's  expedition.  It  is  just  awash  at  low  water  and  can  be  removed  or 
enough  blasted  off  to  make  it  harmless. 

Below  El  Dorado  Caflon  we  have  many  places  that  can  be  improved  with  the  time 
and  fun<ls.  First  comes  Hatteras  Bar,  1  mile  below  the  caflon,  where  a  dam  will  prob- 
ably be  needed  closing  the  middle  and  right-hand  channels. 

At  Six  Mile  Rapid,  if  the  river  should  go  to  its  low-water  mark,  more  of  the  bowld- 
ers can  be  taken  from  the  channel  and  more  from  the  dry  bar  on  right-hand  shore.  I 
would  suggest  that  a  channel  be  opened  east  of  Johnson's  Rock  bj'  blasting  down 
the  high  points  of  cement  and  cobble.  This  will  relieve  the  rapid  at  the  head,  where 
most  of  the  difficulty  is  experienced. 

The  bars  at  head  of  Round  Island  and  at  head  of  Cottonwood  Island  were  both 
good  this  year,  but  may  need  attention  another  year. 

At  Bowlder  Rapid  the  river  was  4  feet  high  when  work  was  done  there  this  year. 
At  or  near  low  water,  more  of  the  cobbles  and  bowlders  should  be  taken  from  right- 
hand  bar  to  widen  the  rapid  at  the  head. 

At  Mojave  Ford  or  Crossing,  the  dam  from  the  lower  end  of  Southwest  Island  will 
probably  be  needed. 

IJeep  Rapid,  2  miles  below  Mojave  Ford.  Bowlders  could  be  taken  from  each  point, 
which  would  widen  the  channel  and  improve  it. 

Pest  House  Rapid  was  good  this  year;  had  3  feet  of  water.  It  looks  as  if  the 
channel  would  be  down  the  east  bank  another  year. 

Greek  Rock,  8  miles  above  Hardy  ville,  is  much  in  the  way ;  top  1.2  feet  above  low 
water  and  directljy  in  the  channel.  It  can  be  easily  blasted  down.  The  above  are 
the  points  where  it  appeared  to  me  work  would  be  the  most  needed  next  year.  The 
effect  of  the  present  high  water  cannot  however  be  foreseen. 

I  notice  that  where  the  bars  adjacent  to  all  rapids  slope  evenly  down  to  the  water, 
we  have  a  swift  even  current,  but  not  a  very  troublesome  rapid.  When  bowlders  are 
left  in  ridges  at  considerable  angle  with  the  current,  a  bad  rapid  is  formed,  steep, 
troubled,  and  swift,  especially  at  the  upper  end.  This  applies  to  sand  in  some  degree 
as  well  as  cobble  and  bowlders. 

I  wish  to  give  to  Capt.  J.  A.  Mellon,  who  acted  as  foreman  and  pilot,  much  of  the 
credit  of  what  we  were  able  to  do  in  the  short  season  available.  His  long  experience 
in  navigating  this  river  and  in  working  Indians  made  his  services  invaluable. 

There  are  sent  to  accompany  this  report  two  note-books  and  four  maps :  Hatteras 
Bar,  Six  Mile  Rapid,  Bowlder  Rapid,  and  Mojave  Ford  or  Crossing,  each  on  a  scale 
of  1  inch  to  200  feet. 

Respectfully  submitted.  W.  P.  Smith, 

Assistant  Engineer, 

Capt.  A.  H.  Payson, 

Corps  of  Engineers t  U,  S.  A, 


R  R6. 


preliminary  examination  of  yuba  river,  california. 

United  States  Engineer  Office, 

San  Francisco,  Cal.,  October  24,  1884. 

General  :  Referring  to  the  examination  or  survey  of  the  Yuba  River, 
California,  provided  for  in  the  a<5t  of  July  5, 1884,  and  which  I  was  di- 
rected to  make  by  paragraph  9,  Special  Order  No.  118,  dated  headquar- 
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ters  Corps  of  Engineers,  Washington,  D,  C,  September  10, 1884, 1  have 
the  honor  to  submit  the  following  report. 

This  is  forwarded  directly  to  the  Department,  in  accordance  with  in- 
structions given  me  by  Lieut.  Col.  George  H.  Mendell,  Corps  of  Engi- 
neers, now  absent  on  a  tour  of  inspection  in  Oregon. 

The  Yuba  Eiver  is  not  and  never  was  a  navigable  stream.  Leaving  the 
foot  hills  some  10  miles  above  its  junction  with  the  Feather,  it  has  from 
that  point  filled  up  its  bed  with  the  detritus  of  hydraulic  mining  to  a 
level  several  feet  above  the  original  banks,  and  further  spread  out  these 
deposits  over  the  adjoining  country  in  a  plain  of  sand  and  gravel  more 
than  16,000  acres  in  extent. 

Through  this  plain  the  river  in  low  stages  winds  in  sluggish,  turbid, 
and  divided  streams,  impracticable  even  for  skifis,  and  over  its  entire 
area  spreads  unchecked  in  times  of  flood. 

The  map  of  the  Lower  Yuba,  forwarded  with  the  report  of  Lieut.  Col. 
Mendell  on  protection  of  the  navigable  waters  of  California  from  injury 
by  mining  debris,  published  as  Appendix  M  M,  Eeport  of  Chief  of  En- 
gineers, 1882,  shows  the  conditions  then  existing,  which  are  now  practi- 
cally unchanged. 

The  only  way  in  which  work  upon  the  Yuba  could  be  considered  as 
directed  toward  the  improvement  of  navigation  would  be  in  the  restraint 
of  the  enormous  deposits  now  accumulated  in  its  bed  and  along  its 
banks  in  such  manner  as  to  prevent  or  gradually  diminish  their  dis- 
charge into  the  Feather  and  Sacramento  rivers.  As  measures  to  these 
ends  have  already  been  the  subject  of  elaborate  investigation  and  re- 
port, and  as  the  whole  matter  is  now  in  abeyance,  I  cannot  see  that 
anything  further  in  the  way  of  examination  is  now  necessary. 

The  objectionable  position  of  the  mouth  of  the  Yuba  in  reference  to 
the  direction  of  the  Feather  was  one  of  the  subjects  mentioned  in  a  let- 
ter addressed  June  9, 1883,  by  Mr.  A.  C.  Bingham,  then  and  now  mayor 
of  Marysville,  to  the  honorable  the  Secretary  of  War.  This  letter,  be- 
ing referred  to  Lieutenant-Colonel  Mendell  for  report,  was  replied  to  by 
that  officer  in  a  letter  to  the  Chief  of  Engineers,  dated  July  24,  1883, 
in  which  the  ground  was  taken  that  the  proposed  corrections  at  the 
Yuba's  mouth  would  not  be  of  benefit  to  the  navigation  of  the  Feather, 
and  that  the  chances  were  considerable  that  such  a  new  outlet  if  made 
might  be  completely  obliterated  by  a  single  flood. 

To  ascertain,  if  possible,  the  wishes  of  the  people  in  this  matter,  and 
the  object  of  the  clause  in  the  act  of  July  5, 1884, 1  have  visited  Marys- 
ville and  had  an  interview  with  Mr.  Bingham,  the  mayor,  who  is  in 
charge  of,  and  very  actively  interested  in,  the  extensive  levee  and  bank 
protection  work  earned  on  each  year  by  the  city. 

He  was  entirely  in  ignorance  of  any  cause  for  the  provision  in  the 
act  referred  to,  unaware  of  any  efforts  having  been  made  for  work  by 
the  General  Government  on  the  Yuba,  and  could  suggest  nothing  called 
for  in  that  direction  other  than  the  impounding  or  restraint  of  existing 
deposits  before  referred  to. 

Under  these  circumstances,  no  reason  can  be  seen  for  further  action 
in  the  matter. 

Very  respectfully,  your  obedient  servant, 

A.  H.  Payson, 
Captain^  Corps  of  Engineers. 

The  Chief  of  Engineebs,  U.  S.  A. 
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IMPROVEMENT  OF  THE  COLUMBIA  AND  WILLAMETTE  RIVERS  BELOW 
PORTLAND,  OREGON,  AND  OF  THE  MOUTH  OF  COLUMBIA  RIVER ;  OF 
THE  ENTRANCE  TO  COOS  AND  YAQUINA  BAYS  AND  MOUTH  OF  COQUILLE 
RIVER,  OREGON,  AND  OF  CERTAIN  RIVERS  EMPTYING  INTO  PUGET 
SOUND,  WASHINGTON  TERRITORY— WATER  GAUGES  ON  COLUMBLA 
RIVER. 


REPORT  OF  CAPTAIN  CHARLES  F.  POWELL,  CORPS  OF  ENOIXEERS, 
OFFICER  IX  CHARGE,  FOR  THE  FISCAL  YEAR  ENI^NQ  JUNE  30,  1885, 
WITH  OTHER  DOCUMENTS  RELATING  TO  THE  WORKS, 


IMPROVEMENTS. 


1.  Colambia  and  Willamette  rivers   be- 

low  Portland,  Oregon. 

2.  Mouth  of  the  Columbia  River,  Oregon 

and  Washington  Territory. 

3.  Entrance  to  Coos  Bay,  Oregon. 

4.  Entrance  to  Yaqnina  Bay,  Oregon. 

5.  Mouth  of  Coquille  River,  Oregon. 


6.  Skagit,  Steilaquamish,  Nootsack,  Sno- 

homish    and     Snoqualmie     rivers, 
Washington  Territory. 

7.  Chehalis  River,  Washington  Territory. 

8.  Gauging  waters  of  the  Colambia  River 

and  principal  tributaries. 


EXAMINATIONS  AND  SURVEYS. 


9.  Bar  at  the  mouth  of  the  entrance  to 

Nehalim  Bay  and  River,  Oregon. 
10.  Olympia  Harbor,  Washington  Terri- 
tory. 


11.  Puyallup   River,  Washington  Terri- 

tory. 

12.  Willapah   River,  Washington  Terri- 

tory. 


United  States  Engineer  Office, 

Portland^  Oreg,,  August  7,  1885. 

General  :  I  have  the  honor  to  transmit  herewith  annual  reports 
upon  river  and  harbor  improvements  under  my  charge  for  the  fiscal  year 
ending  June  30,  1885. 

Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  8.  A. 

2375 
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SS  I. 

IMPROVEMENT  OF  COLUMBIA  AND  WILLAMETTE  RIVERS  BELOW  PORT- 
LAND, OREGON. 

The  project  provides  for  a  sbip-cbannel  of  20  feet  depth  at  low  water, 
on  100  miles,  b}"  contraction  and  shore  protection  works  at  four  bars 
from  Portland  to  Columbia  City;  by  temporary  improvement  at  the 
bars  during  construction  of  the  works,  and  at  three  shoal  places  below 
Columbia  City,  and  by  snagging  operations.  The  mean  tide  at  Port- 
land, on  a  low  river  stage,  is  about  2  feet ;  at  Astoria  it  is  7.5  feet  above 
the  plane  of  reference  for  soundings. 

The  original  estimate  of  the  cost  of  the  permanent  works  is  $298,974. 
Of  the  total  appropriation,  $3Co,000,  since  the  adoption  of  the  present 
plan  in  1877,  about  $254,000  have  been  applied  to  the  permanent  works. 
The  estimate  for  their  completion  is  derived  as  follows : 

Saint  Helen's  Dikes,  commenced  on  moditied  project  (1884) $64,762  44 

Swan  Island  Dike,  not  commenced,  moditied  project  (1879),  proportionate 

cost  of  whole  to  that  of  awarded  contract  (1879),  for  part 54,950  00 

Ten  per  cent,  thereon  for  inspection  and  contingencies 5, 495  00 

Anxiliary  works  at  Post-Ofiice  Bar  and  mouth  of  the  Willamette 27, 734  30 

152,941  74 

The  reasons  for  the  excess  of  cost  are  the  addition  of  works  to  attain 
the  object  as  needed  in  late  years,  viz :  A  navigable  channel  at  low 
water  by  long  vessels  drawing  20  feet,  requiring  a  wider  and  deeper 
channel  than  iirst  contemplated  ;  extension  of  shore  protection  on  ac- 
count of  deca^-  of  banks  caused  by  deep  vessels  under  high  speed,  and 
inadequacy  of  appropriations,  which  has  not  permitted  economical 
work.  Completion  of  the  permanent  works  was  provided  to  be  made 
in  two  years,  while  actual  work  on  about  one- half  of  the  structures  has 
extended  through  six  years. 

The  cost  of  maintenance  and  temporary  improvement  for  next  year 
is  estimated  as  follows  : 

Operating  dredge-bout  with  tender  for  six  months $15,  OOO 

Hire  of  ship  for  propeller  sluicing 15,000 

Building  and  litting  snag-boat 35,000 

Operating  snag-boat  for  six  months 10,000 

Local  surveys , 3, 000 

Maintenance  of  works  and  plant 10, 000 

Contingencies 9,600 

97,600 

Snagging  operations,  heretofore  unavoidably  confined  to  the  ship- 
channel,  have  been  inefficient  from  the  want  of  a  regularly  equipped 
snag-boat  belonging  to  this  improvement.  Increase  of  rafting  and  ex- 
tension of  river  steamer  routes  call  for  snagging  along  slackwater,  near 
landings  and  at  mouths  of  tributaries  and  sloughs.  A  snag-boat  is  also 
needed  for  aid  on  the  permanent  works  as  a  tender  in  propeller  sluicing. 
Ko  improvement  is  more  advantageous,  considering  cost,  than  snagging 
operations. 

The  estimate  for  temporary  work,  from  a  year's  suspension  of  opera- 
tions, is  based  on  an  expected  deterioration  of  the  channel  where  per- 
manent works  have  not  been  applied,  and  on  an  urgency  for  opening 
a  channel  elsewhere  in  the  early  part  of  the  year,  and  for  the  lower  half 
of  the  reach  to  only  20  feet  depth  at  half  tide  on  a  low  river. 
•  The  number  and  tonnage  of  sea-going  craft  and  the  schedule  time  of 
steamships  on  the  Columbia  Eiver  justly  require  a  better  channel  than 
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can  be  afforded  at  reasonable  cost  by  temporary  methods.  Below  Saint 
Helen's  are  three  principal  bars,  two  shoal  places,  and  one  rock  con- 
struction. The  cost  of  removing  the  latter  is  approximately  estimated 
at  $60,000.  Permanent  works  at  the  other  localities  will  probably  cost 
as  much  as  the  works  above  Saint  Helen's  will  have  (tost,  or  about 
$407,000,  making  a  total  of  $467,000  for  a  permanent  channel  for  20-feet 
draughts  on  the  tidal  section. 

All  the  constructions  above  and  below  Saint  Helen's  could  be  profit- 
ably completed  in  two  years,  requiring  only  thereafter  a  small  amount 
for  maintenance  and  snagging. 

The  estimates  are  for  attaining  the  object  of  the  present  project,  but 
vessels  of  nearly  22  feet  draught  have  loaded  at  Portland,  and  already 
there  is  need  of  a  navigable  channel  24  feet  deep  at  low  water  on  the 
upper  half  of  the  reach  under  improvement,  or  4  feet  more  than  contem- 
plated by  the  present  project. 

OPERATIONS  DURING  THE  YEAR. 

Surveys  or  examinations  after  the  June  freshet,  1884,  gave  the  fol- 
lowing ruling  depths  reduced  to  low  water  at  the  various  bars : 

r«et. 

Swan  Island 14^ 

Post-Office 16i 

Mouth  of  Willamette 19 

Saint  Helen's 12^ 

Martin's  Island 19 

Walker's  Island 16 

Operations  of  1884  had  consisted  of  extensive  dredging  at  Swan 
Island  and  deep  sluicing  at  Saint  Helen's,  as  the  worst  places.  The  ar- 
tificial channels  thereby  made  were  useful  only  for  the,  following  low- 
water  season ;  before  the  end  of  the  year,  as  may  be  noticed  above, 
they  had  completely  filled,  Walker's  and  Post-Office  also  being  of  in- 
sufficient depth. 

As  authorized  by  the  plan  for  the  application  of  the  appropriation  of 
July  5,  1884,  dredging  at  Post-Office  and  sluicing  at  Saint  Helen's  and 
Walker's  were  })romptly  undertaken  to  furnish  a  channel  during  the 
approaching  and  coinciding  low  water  and  shipping  seasons.  The  Post- 
Othce  dredging  also  had  for  object  by  widening  the  channel  way  to  per- 
mit the  occupation  of  one  side  by  permanent  works. 

Extensive  and  early  dredging  at  Swan  Island  wa«  conducted  by  the 
city  of  Portland. 

These  four  works  bridged  over  the  low  season  so  that  lighterage  of 
freight,  whose  cost  is  $1.25  per  ton,  and  delays  to  shipping,  on  account 
of  shoal  water,  were  quite  inconsiderable ;  in  fact  barges  and  crews 
heretofore  engaged  in  lightering  went  out  of  business  during  the  ship- 
ping season  from  want  of  patronage.  Excluding  Swan  Island  dredg- 
ing, the  cost  of  the  temporary  work,  applied  as  an  urgent  expedient, 
was  about  23  per  cent,  of  the  appropriation. 

The  temporary  channels  have  again  disappeared,  excepting  the  Post- 
Office  Channel,  where  some  contraction  works  are  built.  Stronger  rea- 
sons, on  account  of  larger  crops  and  lower  prices,  exist  now  than  for- 
merly, for  immediate  relief  to  forestall  low  water. 

Snagging  operations  conducted  from  time  to  time,  as  necessity  re- 
quired and  the  means  permitted,  resulted  in  the  removal  from  the  ship 
channel  of  100  snags,  7  guide-piles  no  longer  needed,  and  drift  from 
dikes. 
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The  constraction  plant  was  overhauled,  increased  by  the  addition  of 
six  scawB  and  a  floating  drop-hammer  pile-driver,  and  was  worked  from 
early  August  to  late  January,  except  during  a  suspension  of  operations 
about  midwinter.  Piles,  brush,  stone,  timber,  iron,  rope,  generally 
small  material,  and  the  use  of  a  tow-boat  were  obtained  upon  bids,  after 
public  notice. 

The  construction  work  was  by  hired  labor.    Some  stone,  however, 
y^sis  placed  as  job  work  under  agreement,  and  the  United  States  tow- 
boat  Cascades  was  substituted  for  the  chartered  boat  November  4. 
'  The  following  structures  were  built : 

Head  of  Willamette  Sloagh :  Feet 

Longitudiual  dike,  length ^ 2,070 

Wings  of  navigation  opening 770 

Crofis-dikes 610 

Left  bank,  Post  Office  Bar: 

Longitudinal  dike 950 

Wing 160 

Head  of  Pearcy's  Slongh  : 

Two  dams : 1,600 

Coon  Island : 

Shore  protection,  rebuilt  and  extended 1;850 

Trial  bank  revetment  of  stone  pavement 40 

Trial  bank  revetment  of  willow  and  cotton  wood  shoots 200 

Sanvie's  Island : 

Trial  bank  revetment  of  stone  pavement 2,500 

TrLil  bank  revetment  of  willow  facines  mats 150 

Trial  bank  revetment  of  stone  pavement 50 

Saint  Helen's: 

Longitudinal  dike 2,500 

The  navigation  opening  in  the  dike  at  the  head  of  the  Willamette 
Slough  and  the  lower  end  of  the  incompleted  Saint  Helen's  Dike  were 
marked  by  pile  clusters  to  above  high  water.  The  bottom  of  the  open- 
ing was  partly  revetted  with  a  fascine  mat,  and  the  lower  wing  of  the 
opening  heavily  faced  with  bolsters,  and  marked  by  high  fender  piles. 
The  wing  and  the  dike  at  the  head  of  the  slough,  where  each  crossed  a 
deep  hole,  were  reinforced  by  iron  ties  to  brace  piles.  Banks  at  shore 
ends  of  the  dikes  and  dams  were  revetted.  The  facine  dam  at  Bybee-s, 
of  1883,  was  brought  to  grade  by  a  filling  where  settlement  has  occurred. 

Two  progress  maps  are  herewith,  showing  locations  of  works  to  date; 
one  sheet  of  sketches,  showing  methods  of  construction,  is  also  sub- 
mitted. 

The  season  was  very  favorable  for  work  until  December  16,  when 
stormy,  cold  weather,  a  sudden  freeze-up  in  the  Columbia  above  the 
mouth  of  the  Willamette  with  running  ice  below,  stopped  construction 
for  four  weeks.  The  plant  was  kept  in  readiness  for  adding  brush  work 
at  the  Saint  Helen's  Dike  and  ballast  to  the  new  Pearcy's  Slough  dams. 
The  tow-boat.  Cascades,  which  had  been  sheathed  with  sheet-iron,  broke 
a  passage  through  the  ice  of  Willamette  Slough  releasing  some  boats 
which  were  fastened  there.  The  tow-boat  also  opened  Hayden's  Slough, 
permitting  the  Vancouver  and  La  Camas  steamers  to  earlier  resume 
their  trips. 

No  damage  to  the  works  was  done  by  the  ice.  Drift  brought  by  a 
freshet  at  the  end  of  the  freeze-up  disrupted  a  150-foot  section  of  the 
Saint  Helen's  Dike,  which  was  removed  and  new  work  substituted.  A 
large  timber  bridge-pier  caisson  broke  through  the  Willamettel  Sough 
Dike  and  landed  against  the  pile-crib  dam  in  the  slough.  The  damage 
here  has  not  been  repaired. 

The  plant  was  laid  up  and  the  force  wholly  disbanded  at  the  end  of 
January.    A  small  balance  of  funds  on  hand,  with  some  material  left 
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over,  was  used  to  extend  the  bottoin'revetment  of  the  Saint  Helen's  Dike 
and  strengthen  one  part  by  bracing  piles.  The  driving  of  these  piles, 
306  in  number,  was  done  by  contract. 

A  comparison  of  a  survey,  May,  1885,  of  thejlower  crossing  at  Saint 
Helen's  with  the  one  of  Sfeptember,  1884,  shows  an  advancement  of  the 
24-foot  curve  of  depth  of  500  feet  and  gives  promise  that  a  completion 
of  the  longitudinal  dike  without  the  cross-dikes  of  the  system  would 
open  the  channel. 

Funds  have  not  permitted  a  survey  since  the  June  freshet.  Sound- 
ings of  the  May  survey  in  the  upper  crossing  or  sluiced  channel  show  a 
fill  to  17^  feet,  low  water.  A  late  survey  by  the  Columbia  River  pilots 
gives  a  greater  fill.  The  eflfect  of  the  June  freshet  would  be  to  fill  the 
sluiced  channel  and  scour  the  lower  one. 

The  pilots  make  a  written  statement  of  fair  depth  existing  at  Post- 
Office  Bar  and  at  the  mouth  of  the  Willamette  and  of  shoal  water  at 
Walker's  and  Martin's  islands. 

The  present  project  authorized  by  the  Department  for  the  Saint  Hel- 
en's permanent  improvement  is  based  on  my  recommendation  of  Novem- 
ber 22, 1884,  and  is  shown  in  plan  on  one  of  the  accompanying  progress 
maps. 

Mr.  E.  A.  Habersham,  late  assistant  engineer,  was  in  immediate 
charge  of  the  construction  work. 

Subsequent  to  the  beginning  of  the  season's  operations  detailed  sur- 
veys were  made  at  Martin's  Island  and  Saint  Helen's,  with  borings  on 
the  bar  and  current  measurements  at  the  latter  place.  Surveys  were 
also  made  of  the  sluiced  channel  and  of  the  range-light  channel  at 
Walker's  Island,  and  of  the  Willamette  River  from  Willamette  Slough 
to  the  mouth. 

Mr.  Otto  von  Geldern  was  chief  of  party  on  the  principal  surveys. 

The  costs  of  the  above  works  are: 

Temporary  improvement,  including  snagging $24,135  12 

Construction  and  shore-protection  works 78, 759  77 

Surveys 2,853  17 

105,748  06 
DBEDaiNG  AND  PROPELLER  SLUICING. 

The  Post-Office  Bar  consists  of  two  parts  separated  by  a  deep  place. 
No  temporary  improvement  had  been  made  on  the  bar  since  1876. 

The  Osgood  boom  dredge  began  work  at  the  lowest  end  to  deepen  the 
channel  and  widen  it  on  the  east  side.  The  material  was  generally  silt 
and  sand;  it  was  disposed  of  by  dump-scows  behind  the  dike  or  along 
its  face  before  filled  with  brush,  or  in  front  of  the  navigation  opening. 
A  ship's  anchor  of  3,500  pounds,  and  260  feet  of  IJ-inch  chain,  a  pro- 
peller fluke  of  about  1,000  pounds,  and  some  sunken  drift  were  lifted  by 
the  dredge;  one  worn  piece  of  drift,  2^  by  35  feet,  had  pieces  of  copper 
nails  and  copper  fastened  to  it.  The  bank  was  from  3  to  6  feet  high  ; 
the  digging  to  22  feet  at  zero  of  gauge,  and  during  readings  from  5  to 
0  feet. 

After  making  this  cut  the  dredge  completed  the  cut  at  the  upper 
bar,  which  had  been  commenced  by  the  clam-shell  dredge. 

A  pair  of  swinging  engines,  procured  for  the  better  working  of  the 
dredge,  was  not  placed  until  the  freeze-up ;  no  work  was  done  after  that. 

The  following  is  a  summary  of  work: 

Number  of  days  on  -which  dredging  was  done t^ 

Number  of  culiic  yards  removed 47.026 

Greatest  number  of  yards  in  one  day 850 

Average  number  of  yards  per  day 547 

Work  commenced  August  22,  1884;  closed  December  13,  18*^4. 
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The  bowlder  (clara-shell)  dredge,  belonging  to  the  Cascades  Canal, 
was  repaired  and  fitted  out,  and  worked  down-stream  at  the  upper  bar. 
Her  progress  was  slow  from  the  worn  condition  of  the  friction  appa- 
ratus. After  making  a  narrow  cut  through  the  bar  the  dredge  was 
withdrawn.  The  digging  was  a  little  harder  4;han  at  the  lower  bar,  but 
much  less  imbedded  truck  was  encountered. 

The  following  is  a  summary  of  this  work : 

Number  of  days  on  which  dredging  was. done 29 

Number  of  cubic  yards  removed 7,135 

Greatest  number  of  yards  in  one  day 510 

Average  number  of  yards  per  day i --      246 

Work  commenced  September  8,  1884,  closed  October  21,  1884. 

The  steamship  Walla  Walla  was  chartered  for  sluicing  in  August,  at 
$360  per  day,  including  expense  of  working  the  ship.  She  made  a 
channel  on  the  Saint  Helen's  line  of  the  sluicing  of  1884,  in  sand,  22 
feet  deep  at  zero  of  gauge  by  150  feet  wide  and  about  1,200  feet  long. 
The  mean  gauge-reading  was  about  5  feet.  The  ruling  channel  depth 
before  work  was  12 J  feet  at  zero. 

The  cut  sluiced  at  Walker's  Island  was  through  the  upper  bar  of  the 
Oregon  shore  channel,  150  feet  wide  by  800  feet  long.  Two  bandred 
and  fifty  feet  additionally  were  worked  over  for  forcing  away  deposit 
from  the  first  sluicing.  The  amount  of  material  excavated  above  the 
18-fo()t  plane  is  9,761  yards,  with  partial  excavation  below  that  plane. 
The  luling  depth  on  the  line  selected  for  sluicing  was  13J  feet  at  zero. 
The  work  was  done  during  gauge-readings  of  about  6  feet.  The  mate- 
rial was  coarse  sand  and  compacted  gravel  and  cobble. 

The  whole  charter  time  of  the  ship  was  18J  days.  The  tow-boat 
Cascades  was  tender  for  the  steamship  at  Saint  Helen's,  and  the  snag- 
boat  Corvallis  during  the  Walker's  Island  work. 

A  sketch  was  forwarded  with  my  report  of  1884,  showing  the  opera- 
tion of  proi)eller  sluicing,  which  was  described  in  the  reports  for  1883 
and  1884.  This  was  the  third  year  of  its  application  on  the  Columbia 
Eiver.  The  more  I  use  the  method  the  more  1  am  impressed  with  its 
merit  for  temporary  improvement. 

BBIDGINa  THE  WILLAMETTE  EIVER  AT  PORTLAND. 

As  far  as  known,  the  legal  status  of  the  unfinished  Morrison  Street 
Bridge  has  remained  unchanged. 

The  parts  built  are  now  generally  submerged  obstructicjns.  Pile 
clusters  to  mark  and  protect  the  piers  have  been  carried  away,  except 
the  cluster  in  front  of  pier  l^o.  4.  Trestle  piling  on  the  east  side  is  now 
about  gone,  some  parts  having  been  removed  to  allow  escape  of  drift. 

Pier  1,  3,  and  5,  and  2  (pivot  pier),  when  submerged,  are  marked  by 
indifferent  buoys.    When  exposed  the  pivot  jjier  is  lighted. 

The  piling  for  the  North  Pacific  Eailroad  Bridge,  described  in  the 
last  report  as  having  been  driven,  was  about  one-half  carried  away  last 
winter.  The  company  had  the  remaining  piles  removed  by  blasting,  so 
that  now  no  obstruction  by  the  piling  is  known  to  exist. 

APPROPRIATIONS. 

• 

Act  June  23,  1866,  Lower  Willamette |15,000 

Act  March  2,  1667 30,000 

Act  July  25,  1868  (allotted) 21,000 

Act  April  10, 1869  (allotted) 13,365 
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Act  July  11,  1870 $31,000 

Act  June  10, 1872 50,000 


Act  March  3,  1873,  Lower  Willamette  and  Columbia,  from  Portland, 

Oreg.,  to  the  sea ' - 20,000 

Act  June  2;},  1874 20,000 

Act  March  3,  1875 20,000 

Act  August  14,  1876 20,000 

Act  June  18,  1878 30,000 

Act  March  3,  1879 45,000 


-1160,365 


Act  June  14,  1880,  Lower  Willametto  and  Columbia  from  Portland, 

Oreg.,  to  the  sea,  including  bar  at  the  mouth  of  the  Columbia 45, 000 

Act  March  3,  1881 45,000 

Act  August  2,  1882 100,000 


155,000 


190,000 

Act  July  5,  1684,  Columbia  and  Lower  Willamette  rivers  below  Portland, 
Oreg , 100,000 

Total 605,365 


Money  statement 

July  1,  1884,  amount  available $1  98 

Amount  received  by  transfer  of  property  to  other  improvements  and  by 

deposit : 6,250  36 

Amount  appropriated  by  act  approved  July  5,  1884 100, 000  00 

106,252  34 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $105,120  92 

July  1,  1885,  outstanding  liabilities 627  14 

105,748  06 


July  1, 1885,  amount  available 504  28 


I 


f  Amount  (estimated)  required  for  completion  of  existing  project  includ- 
ing that  of  temporary  improvement  and  maintenance  for  one  year 250, 541  74 

Amount  that  can  be  profitably  expended  in  fiscal  vear  ending  June  30, 

1887 407,000  00 

Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


COMMERCIAL    STATISTICS. 

Portland  is  an  important  center  of  rail  and  water  transportation  lines.  It  is  the 
head  of  ship  navigation,  being  100  miles  inland  from  the  port  near  the  mouth  of  the 
Columbia  River.  Its  foreign  and  coasting  trade  and  local  river  traffic  are  large  and 
increasing.  A  statement  of  the  commercial  need  of  the  rivers  below  Portland,  and  a 
just  measure  of  their  desired  capacity  to  Astoria,  are  given  in  the  Report  on  Internal 
Commerce  of  the  United  States,  May,  1885. . 

The  rivers  are  in  the  collection  districts  of  Willamette  and  Oregon.  The  nearest 
ports  of  entry  are  Portland  and  Astoria,  Ore^.  The  nearest  light-houses  and  works 
of  defense  are  at  the  entrance  to  the  Columbia  River. 

The  amount  of  revenue  collected  at  Portland  during  the  year  ending  June  30, 1885, 
was  $189,481.42,  and  at  Astoria  during  same  period  was  |54,492.6I. 

The  following  refer  to  the  district  of  Willamette  for  the  year  ending  June  30,  1885, 
and  are  furnished  by  Mr.  F.  N.  Shurtleff,  collector: 

EntnnoeB,  clearanoM,  &0.  Number,    '^^^mj^^^^ 

CoMtwise  entrances 171  206,412 

Coaetwise  clearanoea Ill  148,062 

Foreign  entrances 68  62,260 

Foreign  clearanoeB 125  121,637 

New  river  craft  registered 8                1,182.87 
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Columbia  Biver  wheat  and  flour  fleetB,* 
[Compiled  from  FortlAnd  Journal  of  Commerce.] 


Months. 


July 

Auffiut  — 
Semember. 
October — 
KoTcmber , 
December 
January ... 
February . . 
March.... 

AprU , 

MAy 

June 

Total 


1877-7& 

1878-70. 

187»-*80. 

1880-'81. 

1881- 

-•82. 

1882.*83. 

188a-'84. 

1884-'8&. 

■8 

> 

• 

1 

1 

1 

1 

i 

• 

1 

^ 

t 

• 

1 

• 

1 

1 

1 

5 

1 

1 

2 

■| 

1 

1 

•  •  <•  K 

< 

0 

O 
8 

I 

5 

•  •  •  • 

•E 

6 

•E 

O 

1 

•  •  •  • 

4 

•  *  •  • 

2 

2 

•  •  •  * 

2 

8 

2 

1 

6 

1 

6 

1 

6 

1 

0 

10 

11 

6 

8 

•  •  *  • 

4 

2 

16 

6 

11 

1 

8 

3 

7 

2 

10 

12 

8 

7 

3 

2 

0 

2 

20 

20 

18 

11 

16 

15 

4 

6 

81 

18 

20 

12 

24 

16 

16 

11 

11 

22 

12 

14 

11 

14 

6 

0 

17 

21 

11 

16 

18 

11 

21 

22 

6 

16 

• 

10 

10 

15 

7 

10 

18 

26 

6 

14 

6 

25 

26 

18 

4 

8 

1 

12 

8 

10 

8 

6 

18 

21 

7 

8 

6 

U 

11 

18 

2 

8 

1 

4 

6 

0 

2 

7 

12 

17 

2 

4 

1 

8 

8 

18 

1 

2 

•  «  •  • 

4 

6 

7 

4 

5 

8 

11 

•  •  •  • 

8 

4 

4 

8 

1 

2 

•  •  •  • 

2 

8 

6 

12 

5 

6 

0 

1 

2 

4 

5 

5 

2 

1 

1 

•  •  •  • 

1 

•  •  •  • 

1 

16 

8 

2 

4 

•  •  •  • 

2 

2 

2 

2 

6 

4 

6 

1 

1 

82 

6 

7 

6 

6 

•  •  •  • 

— 

•  •  •  • 

8 

•  •  •  • 

6 

77 

74 

66 

67 

70 

70 

61 

155 

164 

67 

70 

78 

88 

108 

110 

Monthly 


-8 


2.7 

6.5 

10.2 

10.7 

13.4 

10.5 

7.0 

4.1 

3.5 

4.0 

2.0 

1.9 


1 


7.8 


L6 

17 

4.2 

117 

141 

140 

HI 

&7 

Sil 

41 

15 

iO 


7.5 


*  Four  cargoes  finished,  with  salmon. 

Shipments  to  San  Franoisco,  Paget  Sound,  Alaska,  and  British  Colnmbia  not  in- 
oluded. 


Columbia  Biver  coal  fieete, 

[Compiled  from  lists  famished  by  Her  Britannic  Mi^esty's  Tice-oonsnl,  and  the  Portland  agent  Ottgm 

Improvement  Company.] 


Months. 


July 

August.... 
September. 
October  ... 
November . 
December  . 
January... 
February.. 

March 

April 

May 

June 

Total 


Cargoes. 


3 


I 


No. 
2 
2 
1 
8 
2 
1 
2 
1 
1 
2 
1 
1 


10 


i 


No 


21 


3 


S 
9 

& 


No. 
2 
1 
1 
2 
1 
2 
1 
2 
8 
1 
1 
2 


10 


3 

i 

i 

e 
o 


Tonnage. 


No. 
8 
4 
1 
8 
8 
8 
4 
8 
8 
1 
1 
1 


80 


Tom. 
4.486 
2,894 
2,241 
4,007 
2.050 
1,880 
3.058 
1.354 
1.000 
3,425 
1,752 
2,173 


88,007 


Toju. 
1.660 
2,146 
1.206 
3.138 
4.881 
4,664 


1.386 
6,118 


605 
506 


25,204 


o 

•3 
•'I 

SI 

1^ 


TonM. 
8.105 
1.543 
1.800 
4.227 
2,268 
2,000 
2,110 
4.282 
2,043 
1.116 
841 
8,328 


i 

I! 

a" 


Tont. 

2.727 

3,075 

1.480 

8,047 

3,506 

2,881 

3.704 

2.384 

1,240 

680 
1.074 

648 


30, 144  1  26, 067 


.3 


S 

o 
H 


TonM. 

6.146 

5.030 

3.440 

7.145 

7,700 

0.563 

3.056 

2.680 

7.087 

8.425 

2.347 

2.771 


58,301 


8 
I 

i 

3 

o 
H 


&.« 

5^5t8 
2.8» 
7.]n 

5.« 

5^« 
6.01 
4.1« 
1,711 
1,915 
3,177 


57,111 


SSa. 

IMPROVEMENT  OF  THE  MOUTH  OF  THE  COLUMBIA  EI VEE,  OREGON,  AND 

WASHINGTON  TERRITORY. 


The  project  of  this  improveoient  is  to  baild  a  low-tide  jetty,  about  4f 
miles  long,  extending  from  near  Fort  Stevens,  on  the  south  cape,  aod 
by  a  slightly  convex  curve  on  the  north  to  a  point  about  3  miles  souA 
of  Gape  Disappointment.  Some  latitude  in  the  length  of  the  jetty  is^ 
permitted ;  also  for  an  increase  of  contraction  by  raising  it  or  by  build- 
iDg  a  sbort  work  on  I^^^a^o^  ^^^SX^*    A.  certain  constr action  of  stone  and 
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beton  blocks  resting  on  a  foundation  coarse,  is  provided  for  at  an  esti- 
mate of  cost,  withoat  contingencies,  of  $3,710,000,  although  mattresses 
and  piling  in  the  shbaler  water  are  recommended  wherever  practicable 
and  economical.    A  channel  depth  of  30  feet  at  low  water  is  intended. 

The  approved  plan  for  the  prosecution  of  this  work,  whose  commence- 
ment on  the  above  project  under  an  appropriation  of  $100,000  was  re- 
quired by  the  act  of  July  5,  1884,  consists  of  hired  labor  operations  and 
purchase  of  materials  in  accordance  with  Article  LXXY,  Army  Regu- 
lations, for  performing  necessary  preliminary  work ;  building  certain 
accessory  structures  and  a  jetty  section  of  800  feet  from  high  to  low- 
water  mark,  of  brush,  mattress,  and  stone  ballast  to  average  height  of 
half  tide. 

The  plan  for  the  prosecution  submitted  by  me  August  7, 1884,  con 
templates  two  methods  of  work,  and  at  the  beginning  a  third  for  simul 
taneous  execution.  The  first,  and  for  the  greater  part  of  the  construe 
tion,  is  to  work  from  land  by  an  elevated  pile  tramway.  The  prelimi 
nary  work  and  accessory  structures  authorized  were  provi'^ed  therefor 

Notice  of  adoption  of  the  approved  plan  was  received  r  ovember  7 
By  requirement  of  the  Secretary  of  War,  the  detachment  of  infantry 
previously  garrisoning  the  post  was  withdrawn,  and  the  pott  and  mili- 
tary reservation  of  Fort  Stevens  transferred  to  me  November  29, 1884. 

The  jetty  works  were  stopped  by  receipt  of  a  notice  of  a  private 
claim  to  the  intended  and  only  available  site  for  a  landing  wharf.  The 
claim  rested  upon  a  purchase  as  tide  land  from  the  State  of  Oregon. 
The  claim  was  examined  after  a  survey  and  relocation  of  adjacent 
boundaries  of  the  original  reservation.  Judging  the  site  to  be  an  ac- 
cretion to  the  reservation,  having  been  caused  by  the  quartermaster's 
wharf  and  its  extensions,  the  matter  was  submitted  to  the  proper  State 
authorities,  with  request  for  the  revocation  of  the  sale ;  this  was  de- 
clined, the  sale  being  acknowledged  and  authority  for  it  affirmed.  The 
opinion  in  the  premises  of  the  XTnited  States  district  attorney  was 
therefore  asked,  who  stated,  after  a  careful  representation  was  given 
to  him  of  the  facts  and  circumstances  of  the  case,  that  the  claim  to  the 
site  in  question  was  invalid  and  of  no  force.  It  is  understood  that  the 
district  attorney  is  to  take  steps  to  have  the  unjust  claim  vacated. 

Measures  for  going  on  with  the  work  were  promptly  resumed,  the 
requisite  local  surveys  and  detailed  plans  having  already  been  made. 
Contracts  were  closed  for  building  four  sea- going  barges ;  a  wharf  and 
trestle  connecting  it  with  the  .quartermaster's  wharf,  which  had  wholly 
shoaled  to  high  tide,  and  for  furnishing  stone  and  piles. 

The  general  arrangement  is  to  hoist  material  by  steam  derricks  ft'om 
barges  to  cars  and  transfer  it  on  a  3-foot  gauge  track  to  storing  plat- 
forms and  sheds,  or  direct  to  the  jetty.  The  tramway  rests  on  pile 
bents,  and  curves  from  the  old  wharf  across  the  low  sand-point  in  the 
immediate  front  of  Fort  Stevens,  thence  is  directed  on  the  tangent  of 
the  jetty  alignment,  the  grade  raising  on  the  latter  from  17  to  24  feet 
above  mean  lower  low  water.  The  construction  buildings,  consisting 
of  engine-house,  shops,  storeroom  and  office,  were  located  about  mid- 
way from  the  wharf  to  the  jetty  end ;  to  the  building  the  tramway  is 
single  track ;  beyond  it  is  double  track. 

Thirty-pound  steel  rail  and  part  timmings  for  2  miles  of  track,  a  10- 
ton  pony  truck  locomotive,  irons  for  thirty  stone  dump-cars  of  5  tons 
capacity,  and  of  a  special  pattern,  with  a  handcar  and  a  push-car,  were 
ordered,  upon  bids,  from  manufacturers  at  San  Francisco  or  in  the  East. 
Other  plant  and  material,  including  a  large  lot  of  timber,  were  pur- 
chased or  temporarily  transferred  from  other  improvements. 

The  wharf  and  trestle,  barges,  and  first  lot  of  piles  were  delivered  iu 
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April,  when  a  construction  force  was  assembled,  and  the  pile-driving 
for  shore  trestle  and  the  receiving  of  plant  and  material  were  com- 
menced. Post  buildings  were  used  as  far  as  needed  and  convenient, 
especially'  ones  for  housing  and  messing  the  employes,  the  latter  of 
which  is  done  by  contract  under  bids  and  specifications,  outfit,  fuel,  and 
lights  being  furnished. 

By  the  end  of  June  the  tramway  piling  had  been  advanced  to  a 
point  430  feet  on  the  beach  below  high  water,  or  3,510  feet  from  the 
wharf  face.  The  superstructure  and  rails  of  the  right  track  were  laid 
to  130  feet  of  the  last  bent  of  piling,  and  tlie  left  track  to  stations  31 
and  28  respectively.  The  construction  buildings  and  one  platform 
were  completed,  and  piles  driven  for  a  second  platform  and  for  a  pile- 
driver  car  side  track.  One  flat  ear  and  ten  dump-cars  were  set  up  and 
trucks  for  twenty-eight  of  the  latter  partly  framed.  Fifty  cords  of  brush 
were  cut  on  the  reservation  and  bound  into  fascines. 

All  the  work  has  been  done  in  a  substantial  manner,  with  a  view  to 
its  durability  and  the  magnitude  of  the  work  of  improvement. 
.  Pile-driving  so  far  has  been  by  the  water-jet ;  some  delsiy  was  caused 
by  embedded  drift  in  the  low  sand-point.  A  !No.  6  Dow  pump  was 
placed  at  the  fort  ditch,  opposite  the  middle  of  the  shore  tramway,  and 
gave  eflficient  working  until  the  hard  beach  was  reached.  The  pump  was 
then  moved  to  the  tramway  end,  and,  operated  by  the  locomotive  engine, 
it  took  water  from  a  tank  which  was  supplied  by  regular  working  of  a 
smaller  pump  at  the  ditch.  The  pile  driving  being  tide-work,  the  loco- 
motive was  released  for  other  service  during  high  tide.  As  the  pipe 
distances  again  become  long  it  is  expected  to  drive  a  section  at  extreme 
low  water,  place  the  pump  and  a  boiler  there,  and  work  shorewarda, 
using  salt  water  for  pump-feed.  For  pile  driving  in  the  surf  or  strong 
tides  the  jet  is  not  considered  easy  and  convenient.  For  such  work  a 
car,  to  run  on  the  double  track,  is  being  constructed,  for  operation  of  a 
3,000-pound  steam-hammer. 

The  mattresses  are  to  be  of  fascines  1  foot  by  18  feet,  bound  together 
with  galvanized  wire,  and  laid  from  extreme  high-water  line,  36  feet 
wide,  or  projecting  beyond  outer  rows  of  piling  10  feet  on  north  side 
and  6  feet  on  the  south  side.  The  mats  are  to  be  in  succession  to  low 
water,  one,  two,  and  three  courses  thick.  Beyond  low  water  the  mats 
are  to  be  built  upon  a  grillage  suspended  from  the  tramway  and  low- 
ered into  place. 

The  stone  is  to  be  of  basalt,  in  pieces  from  300  to  6,000  pounds,  aver- 
aging 2,000  pounds  in  weight. 

These  details  of  operations  of  course  may  change,  and  probably  will, 
as  the  work  advances  and  appropriations  are  adequate  for  extended 
work ;  but  the  mattress  and  ballast  are  being  placed  as  above  during 
the  present  month  of  July. 

It  is  expected  with  the  funds  on  hand,  after  reserving  a  small  balance 
for  care  of  property  and  for  bar  survej^,  to  extend  the  complete  brush- 
work  to  make  1,600  feet  length,  and  to  leave  the  work  in  condition  for 
promptly  resuming  full  operations  when  funds  are  provided. 

The  amount  estimated  for  next  year,  $1,330,000,  is  for  building  3 
miles  of  jetty  by  permitting  advantageous  contracts  for  material  and 
for  laying  the  foundation  course  and  part  covering  in  advance  where 
depths  of  water  permit,  following  this  by  working  from  land. 

The  improvement  is  important  and  of  magnitude. 

Mr.  P.  G.  Eastwick  has  been  assistant  engineer  on  this  work,  and 
Mr.  Einar  Pihl,  draughtsman,  for  the  greater  part  of  the  time. 

The  last  complete  survey  of  the  mouth  was  made  in  1883,  and  plotted 
last  year  on  a  scale  ot  ^^sWis*    ^  ^"^^  x^mc^  to  one-half  that  scale 
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was  printed  for  engineer  use.  The  maps  delineating  the  spits  by  actual 
soundings  show  a  well  defined  channel  of  6  feet  ruling  depth,  and  with 
more  than  18  feet  across  the  line  of  the  jetty,  and  nearly  half-way 
across  Clatsop  Spit.  This  break  is  the  Tillamook  Chute  of  the  bar 
fishermen.  It  has  probably  not  diminished  since  the  survey ;  on  the 
contrary,  observation  and  change  of  buoys  show  that  the  end  of  the 
split  Las  moved  north  and  grown  in  elevation.  Sand  Island  has  been 
cut  in  two,  and  Peacock  Spit  appears  as  though  it  would  separate. 

These  changes  do  not  encourage  a  natural  improvement  of  the  bar 
channel. 


APPROPBIATIONS. 


Act  June  18, 1878... 
Act  March  3,  1H79.. 
Act  August  2,  1882. 


15  000 

5,000 
7,500 


July  5,  1884,  for  commeDcing  jetty  on  plan  of  majority  of  Board  of  En- 
gineers of  1882 


17,500 
100,000 


Total 


117,500 


Money  statement 

Amount  appropriated  by  act  approved  July  5,  1884 |100, 000  00 

July  1,  1885)  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities  July  1, 185l $59,376  70 

July  1,  1885,  outstanding  liabilities 6,326  02 

65, 702  72 

July  1,  1885,  amount  available 34,297  28 

{Amount  (estimated)  required  for  completion  of  existing  project 3, 700, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1887 1,330,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867 

Ahatraet  cf  propoaala  for  canatruotion  of  a  wharf  and  trestle  at  Point  Adame,  Oregon,  for 
improving  mouth  of  the  Columbia  Riiter,  opened  January  ,16,  1885,  by  Capt,  Charles  F, 
Powell,  Cttrps  of  Engineers, 


Ko. 


*1 
2 

3 
6 


Kamea  ftod  addreMOS  of  bidders. 


Paqnet  &,  Smith,  Eaat  PuiUand,  Oreg  . 

N.  J.  Blagen  Sc  Co.,  PortlaDd,  Oreg 

Heury  J.  Hansen,  Astoria,  Oreg 

Louis  W.Holt.  Astoria,  Oreg 

Sarprenaut  &  Ferguson,  Astoria,  Oreg. 


Wharf,  84 
by  98  feet. 

Trestle  240  feet  long. 

Price  per 
linear  loot. 

Amount. 

$1. 815 
2,000 
3.990 
1,815 
2,150 

$7  00 

7  00 

8  90 
7  00 
7  00 

$1,680 
1,680 
2.136 
1,680 
1.680 

Total 
amount. 


$3,495  00 
3,680  00 
6, 126  00 
8, 495  00 
8,830  80 


*  Noe.  1  and  4,  tie  bidders,  mutually  agreed  to  award  of  ooatract  to  Ko.  4 . 


Abstract  of  proposals  for  oonsiruction  and  delivery  at  Astoriaf  Oreg,,  of  four  stone-barges 
for  improving  mouth  of  Columbia  River,  opened  at  Portland,  Oreg.,  January  16, 1885,  by 
Capt,  Charles  F.  Powell,  Corps  of  Engineers, 


Ko. 


1 

*2 
8 


Names  and  addresses  of  bidders. 


Paqnet  &  Smith,  East  Portland,  Oreg < 

JohnF.  Steffen,  Portland,  Oreg 

Thomaa  J.  Bulger,  Portland,  Oreg.,  and  James  D.  McKinnon,  East  Portland, 

Orog 

JohnH.  Rutter,  Astoria,  Oreg 

*  Acoepted. 

150  ENa 


Price  per 
barge. 


$5, 575 
5,864 

8,533 
7,990 


Total. 


$22, 300 
21,456 

84,132 
31,960 
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Ahatract  of  propo9als  for  furnishing  piUa  at  Point  Adanui,  "Improving  mouth  of  the  Co- 
lumbia River/*  opened  by  First  Lieut.  Edward  Burr^  Corps  uf  Engineers,  for  Capt.  Charles 
F.  Powell f  Corps  of  Engineers,  January  30^  1885. 

[Delivery  to  commence  on  or  about  March  18, 1885,  and  to  be  continued  on  ten  days*  notice  in  lotis  not 

exceeding  8,000  linear  feet.] 


Ko. 


1 
2 
8 

4 
5 
6 


Karnes  and  residences  of  bidders. 


20.000  feet  I 
piles.  Price.    TotaL 
per  foot. 


Brazil  Grounds,  Portland,  Oreg 

Leander  Michael,  Dayt<»n,  Oreg 

Ole  Bowman,  Scapoose,  Orejs  

J.  H.  D.  Gray,  Astoria,-  Oreg   

Thomas  J.  Baxter,  Vanoiiu  ver,  Wash 

Jacob  Jordan,  Peter  Jordan,  Irving  Stevens,  and  J.  C.  Trullinger,  Abtoria, 

Oreg 

P.  F.  Palbert,  Kalama,  Wash 


$1,800 
1,250 
2,200 
1.575 
1,550 


1,800 
1,200 


Contract  awarded. 


Abstract  of  proposals  for  furnishing  stone  on  United  States  barges  or  XJniled  States  cars, 
*^  Improving  mouth  of  the  Columbia  Rirer,"  opened  by  First  Lieut.  Edward  Burr,  Corps 
of  Engineers,  at  Portland,  Oreg.,  for  Capt,  Charles  F,  Powell,  Corps  of  Engineers,  Jan- 
uary  30,  1885. 

[25,000  tons  of  2,000  pounds  to  a  ton.    Delivery  to  commence  about  April  15,  1885,  and  to  C4>ntinue  in 
lots  as  required  on  ten  days'  notice,  and  at  monthly  rate  of  about  4,'»00  tons.  J 


Ho. 


2 
8 

4 

6 

6 
7 

8 

0 

10 

11 
12 

18 

14 

•16 


Kames  and  residenoea  of 
bidders. 


John  Bays  and  JSdward  James 
Jeflty,  Portland,  Oreg. 

do 

James  Frainey,  815  Clay 
street,  Portland,  Oreg. 

BmahCorbett,  Portland,  Oreg. 

John  B.  David  and  William  L. 
Smith,  Portland,  Oreg. 

Brazil  Grounds,  Portland,  Oreg. 

Patrick  O'Neil,  404  Second 
street,  Portland,  Oreg. 

Vincent  Cook,  Portland,  Oreg. 

J.  J.  Holland,  Portland,  Oreg. 

Charles  B.  Martin,  L.  Hart- 

ing,  Astoria,  Oreg. 
Eiyah  Corbett,  Poruand,  Oreg. 

Oregon  Paving  and  Contract 
Company,  Portland,  Oreg. 

William  E.  Holmes,  Portland, 

Oreg. 
James  Keal,  Saint  Lawrence 

Hotel,  Portland,  Oreg. 
Leander  Michael,  Dayton, 

Oreg. 


Place  of  delivery  on 
barges,  except  No.  4. 


Tongue  Point 

Bugby'sHole 

^  Hungry  Harbor,  Wash 

( Bugby ^B  Quarry 

On  cars  at  Point  Adams 
In  corporate  limits  o 

Astoria. 
At  a  point  36  miles 
from  Point  Adams. 
Point  Adams,  Oregon '. 

5  Hungry  Harbor 
Tongue  Point '..'.'.'.. 
Bugby's 

S  Tongue  Point 
OakPoint 
H  ungry  Harbor 

At  a  point  15  miles 
fhmi  Astoria. 

Cook's  Cannery 

(  Astoria,  Oreg 

<EUise  Point 

(Cathlamet 

Bugby'sHole 

Tongue  Point 

Point  Adams  or  Bug- 
by's  Hole. 


iles  distant  from 
Point  Adams. 

rice  per  ton  at 
lace  of  delivery. 

otal  amount  at 
ilace  of  delivery. 

stimated    price 
per  ton  delivered 
Kt  Point  Adams. 

?^ 

P,M. 

H» 

^ 

11 

$0  70 

$10,750 

$0  80 

35 

65 

18.750 

80 

12 

64 

16,000 

76 

35 

84 

21.000 

1  10 

1  40 

35,000 

1  34 

7 

1  30 

32,600 

1  37 

86 

1  80 

82.600 

1  66 

1  45 

36.250 

145 

i2 

1  28 

32,000 

1  40 

12J 

1  45 

36,250 

1  57^ 

11 

1  40 

35,000 

1  51 

85 

62| 

15.625 

07i 

11 

04 

23,500 

105 

45 

78 

19.600 

1  23 

12 

00 

22,500 

102 

15 

125 

31,250 

1  40 

28 

00 

22.600 

1  18 

7 

05 

23,750 

1  02 

5 

66 

16,250 

70 

83 

70 

17,500 

1  03 

85 

48 

12,000 

83 

11 

82* 

20,625 

131 

85 

65 

16,250 

65 

5-  . 

o  ®  o 


$22,500  00 

22.500  00 
19,000  00 
29,750  00 
33,600  00 

34,260  00 

41,600  00 

36,250  00 
85,000  00 
39,312  60 
37,760  00 
24,875  00 
26,260  00 
31,750  00 
26,500  00 
85,000  00 

29,500  00 
25.600  00 
17,600  00 
25,750  00 
20, 750  00 

23,875  00 

16,260  OO 


*  Contract  awarded. 
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Jb$tractofoontraot8,  *^  Improving  mouth  of  the  ColumibiaRiveTf^for  year  ending  July  ^0, 1885. 


No. 


8 


Names  andreBidences 
of  contraoton. 


John     F.     Steffen, 
Portland,  Oreg. 

PluiiduB  F.  Fallert, 
Kalama,  Waah.  ' 


Lonis  W.  Holt,  Aa- 
toria,  Oreg. 

Leander     Michael, 
Dayton,  Oreg. 


Date  of 
contract. 


Feb.  12, 1885 
Feb.  14!  1886 

Feb.  16, 1885 
Mar.  6,  1885 


8  abject  of  contract. 


Conntmction  of  four  sea-going  barges 
30  by  110  feet,  7  feet  depth  of  hold, 
at  $5,364  each. 

Famishing,  delivered  at  Point  Adams 
in  raft  secured,  2u,000  linear  feet, 
more  or  less,  fir  piles,  at  6  cents  per 
linear  foot,  as  required,  upon  ten 
days'  notice. 

ConstructinsatPoint  Adams,  Oregon, 
a  wharf  34  by  98  feot,  and  trestle  240 
feet  long,  for  $3,495. 

Famishing,  delivered  at  Point  Adams 
on  board  of  United  States  barges, 
25,000  tons,  more  or  less,  of  stone,  at 
65  cents  per  ton,  in  lota,  on  ten  days* 
notice,  at  avenige  monthly  rate  of 
4,000  tons. 


Remarks. 


Fulfilled    April    15, 
1885. 

Expected  time  of 
completion  Aug. 
1,1885. 


Completed  April  3, 
1885. 

Expected  time  of 
closing  contract 
Sept  15, 1885. 


COMMERCIAL  STATISTICS. 

The  month  of  the  Columbia  is  in  the  collection  district  of  Oregon.  The  Willamette 
and  Columbia  riyers  are  in  the  district  of  Willamette.  The  nearest  port  of  entry  to 
the  mouth  is  Astoria.  The  nearest  light-houses  and  works  of  defense  are  at  the  en- 
trance to  the  river. 

The  following  refer  to  the  districts  of  Willamette  and  Oregon,  and  were  famished 

by  Collectors  F.  N.  Shurtleff  and  John  Hobson. 

t 

AMOUNT  OF  REVENUE  COLLECTED. 

Portland,  for  year  ending  June  30, 18«5 |189,481  42 

Astoria,  for  year  ending  June  30,  1885 54,492  61 

Total 243,974  03 

VALUE  OF  IMPORTS. 

Portland,  for  year  ending  Jnne 30, 1885 |284,310  31 

Astoria,  for  year  ending  June  30, 1885 162,008  00 

Total 446.318  31 

VALUE  OF  EXPORTS. 

Portland,  for  year  ending  Jnne  30, 1885 $4,142,152  52 

Astoria,  for  year  ending  June  30,  1885 \ 1,997,313  00 

Total 6,139,465  52 

Recorded  ehippingfor  year  ending  June  30, 1885. 


Ports. 

Coaatwiae. 

Fordgn. 

Bntraaees. 

Clearances. 

Bntranoas. 

Clearances. 

Portlanil  ...........-rf.*.-r'^*.T 

No. 
171 
208 

Tonnagt. 
906,413 
283,550 

No. 
Ill 
190 

Tonnag*. 
148.962 
263,101 

No. 
68 
46 

Tonnage. 
62,299 
41.958 

No. 
125 
64 

Tonnags. 
121,687 

Astoria 

60,572 

Total 

879 

489,962 

801 

412,068 

U4 

104,912 

179 

182,209 
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New  coast  and  river  craft  registered  at  Astoria,  8 ;  toDnage,  222.44. 

The  above  statements  include  those  vessels  twice  discharging  or  receiving  part 
cargo  at  Astoria  and  Portland,  which  class  is  principally  made  up  of  the  San  Fran- 
cinco  passenger  steamships  and  vessels  lightering  down  the  river.  On  the  other  hand* 
the  luml)er  fleet,  nnless  bound  foreign,  the  Piiget  Sound  colUerSi  and  the  smaller  coast- 
ing craft  are  not  included  in  the  custom-house  statistics. 

The  principal  industries  near  the  port  at  the  mouth  of  the  Columbia  are  salmon  fish- 
ing and  canning  and  lumbering. 

Cohimhia  River  canned-salmon  shipmenttf  fiscal  year  1884. 
[Compiled  from  Fortlaud  Joamal  of  Commerce  and  Daily  Oregonian.  ] 


Destination. 

No.  of 
cases. 

Valae. 

Remarks. 

San  Francisco 

EastbjraU 

Foreign,  by  sea — 

115,811 
321. 600 
184,506 

$840,141  60 

1,  479. 360  00 

532, 730  60 

Fresh  and  salt  salmon  not  included. 
Shipments  of  canned  salmon  for  year  1883  were  652,888 
cases,  of  a  value  of  $3,261,940 

Total 

622,007 

2, 861, 232  20 

• 

Columbia  River  lumber  fleets. 


Months. 


Number  of  vessels. 


ri888-'84. 


July 

Au^st — 
September. 
October  . . . 
November  . 
December  , 
January... 
February . . 

March 

April 

May 

June 

Total 


5 

a 

3 

6 
3 

8 
4 
3 
6 
7 
4 
3 


53 


tl884-'85. 


0 
6 
7 
6 
5 
6 
8 
4 
8 
5 
0 
8 


75 


Mfeet 


1883-'84. 


2,028 
1.605 
1.440 
2,200 
1,131 
2,765 
1,776 
1.280 
2,242 
2,322 
1,780 
1,202 


1884-'85. 


3,521 
2,040 
2,024 
2.070 
2,318 
2,810 
l,.'i65 
:i.784 
2,062 
2,281 
2  485 
2,473 


Value. 


]88S-'84. 


$20,280 
15.040 
14, 401 
22,001 
11,308 
27,658 
17, 762 
15.610 
22,422 
23.233 
17.893 
12,020 


21,788        29,251  |    220,664 


1884-*85. 


$33,757 
10,571 
20.254 
21,826 
24,171 
27,320 
15.850 
18,001 

§20,236 
26.220 

1120,208 

1131,272 


806,076 


*  All  shipments  domestic,  except  one  foreign. 

t  Six  shipments  foreign. 

t  Exclusive  of  2,050  hop- poles. 

I  lucluslve  of  100,000  lata  per  regular  steamship  to  San  Francisco. 

Ij  Inclusive  of  38,000  feet  piling  and  30  cords  wood ;  also  25,000  feet  lumber  per  regular  at-eamahip  to 
San  Francisco. 

IT  Inclusive  of  86,000  feet  piling,  81  cords  wood,  and  7,000  shingles;  also  16.000  feet  lumber  to  Saa 
Francisco  per  regular  ateamsnip. 


SS3. 
IMPROVEMENT  OF  ENTRANCE  TO  COOS  BAT,  OREGON. 

The*  plan  here  is  to  build  a  half- tide  jetty  or  deflecting  dike,  about 
2,400  feet  long,  from  near  Fossil  Point,  inside  of  the  entrance,  on  a 
slightly  curved  line  towards  Coos  Head,  exterior  to  the  entrance,  for 
affording  a  direct  channel  of  14  feet  depth  at  mean  low  water.  The 
original  estimate  of  cost  was  S600,000.  The  whole  amount  appro- 
priated since  the  adoption  of  the  present  plan  is  $130,000,  of  which 
S  124,953.48  have  been  expended  thereon. 

The  approved  project  for  the  application  of  the  appropriation  of  July 
5,  1884,  was  for  continuing  the  low  enrockment  by  the  means  and  in 
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the  manner  heretofore  employed  and  described  in  previous  reports. 
Needed  preparations  were  made,  which  were  somewhat  extensive,  from 
a  year's  suspension  of  operations  and  damage  to  the  tramways  by  a 
winter's  seas  and  drift.     Some  additional  plant  was  obtained. 

Quarrying  was  begun  on  August  1,  stone-dumping  as  ballast  on  inner 
tracks  and  raising  jetty  August  6,  and  jetty  advance  September  6. 
Progress  was  stopped,  from  near  exhaustion  of  the  appropriation,  at  end 
of  December. 

The  enrockment  was  advanced  72  feet,  gauged  by  the  track  extension, 
making  the  total  jetty  length  measured  on  its  top  surface  1,761  feet,  or 
1,825  feet  to  the  toe  of  the  outer  slope,  and  made  up  by — 

Feet. 

Box-cribs  and  inshore  dump  from  about  high  water 695 

Timber  cribs 650 

Enrockment  on  top 416 

End  slope 64 

Total I  825 

The  shoreward  part,  from  timber  crib  1,  was  brought  to  half-tide 
height;  the  enrockment  for  about  150  feet  to  average  of  2  feet  below  low 
wat^r ;  thence  it  inclines  gradually  to  14  feet  depth  for  280  feet;  the  toe 
is  50  feet  farther  and  61  feet  depth.  The  quantity  of  rock  placed  there- 
for, according  to  car  tally,  is  22,500  cubic  yards. 

For  about  two  months  at  the  end  of  the  working  season  quarry- 
sluicing  operations  were  conducted  for  uncovering  ledge  rock.  Subse- 
quently the  property  and  plant  were  stored. 

An  extended  examination  of  jetty  condition,  channel,  and  sand-spits 
was  made  in  June.  A  progress  map  based  thereon  is  herewith.  A  de- 
tailed report  of  operations  and  of  channel  and  jetty  changes  by  Super- 
intendent R.  S.  LittlefieM  is  also  inclosed. 

The  effect  of  the  jetty  on  the  channel  during  the  year,  beyond  a  fair 
stability  of  position,  has  not  been  marked. 

The  examination  results  show  an  increase  of  bar-channel  depth  of 
about  1  foot,  and  a  small  continued  favorable  erosion  of  the  north  spit. 
Last  year's  amelioration  of  the  shoal  above  Fearless  Rock  has  continued. 

Jetty  construction  across  the  deep  interior  channel  is  expensive,  and  a 
considerable  advance  of  the  work,  made  gradually,  is  requisite  for  a  rad- 
ical improvement.  The  estimate  for  next  year,  as  it  has  for  past  years, 
includes  the  cost  of  stone,  dump-scows,  hire  of  a  strong  tug,  expeuse 
of  advanced  foundation-course,  and  following  it  by  a  low  dump  from 
land. 

With  the  small  balance  of  funds  on  hand  it  is  expected  to  make  a  de- 
tailed survey  of  the  entrance  and  sea  bar,  take  care  of  the  plant,  and 
quarry  sluice  to  a  small  extent  next  winter. 

Some  vacant  lands  on  Coos  Head  were  set  apart  by  the  President  for 
this  improvement  July  14,  1884,  for  their  stone  and  timber  supply  for 
the  work.  These  tracts  are  lot«  1,  2,  and  3,  and  the  southwest  quarter 
of  the  northwest  quarter  of  section  2;  lots  1  and  2,  and  the  southeast 
quarter  of  the  northeast  quarter  of  section  3,  in  township  26  south,  range 
14  west,  Willamette  meridian. 

APPROPRIATIONS. 

Act  March  3, 1879 $40,000 

Act  March  3, 1^81 30,000 

Act  Augusta,  l&-i2 30,000 

Act  July  5,  1884 30,000 

Total 130,000 


I 


v! 
•I 


ir 

ii 
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Money  statement 

July  1,1834,  amount  available -.  $22  04 

Amoant  appropriated  by  act  approved  July  5,  1884 30, 000  00 

30,022  04 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

ourstanding  liabilities  July  1,1884 $25,957  13 

July  1, 1885,  outstanding  liabilities 306  13 

26,263  26 

July  1,  1885,  amount  available 3,758  78 

(Amount  (estimated)  required  for  completion  of  existing  project 440, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  160, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT   OF  MR.   R.   8.  LITTLRFIBLD,  SUPERINTENDENT. 

Empire  City,  Oreo.,  June  26,  1885. 

Sir:  Operations  for  improving  the  entrance  to  Coos  Bay  for  the  fiscal  year  were 
resumed  August  1,  1884,  the  effort  during  that  mouth,  with  a  small  force,  being  to  re- 
pair the  jetty  track,  somewhat  damaged  by  the  previous  winter's  storms,  re-establish 
the  inshore  connection  to  the  quarry,  and  make  a  new  one  by  a  branch  track. 

The  piles  for  jetty  and  track  extension  were  driven,  as  neretofore,  into  the  ad- 
vanced slope  of  the'enrockment,  as  occasion  required,  by  the  endward  fill,  the  track- 
driver  of  last  year  being  used  for  the  purpose. 

Piles  were  cut  on  the  Government  reserved  land  and  rafted  over. 

To  suspension  of  work  on  the  jetty  ])roper,  December  31,  an  advance  of  72  feet  was 
made,  gauging  by  track  extension  The  measurement  on  the  sea  bottom  from  the 
toe  of  the  slope  of  the  previous  year  to  the  toe  of  the  present  slope  is,  however,  100 
feet. 

The  extension  made  in  1883-1884  was  low,  being  12  to  18  feet  below  low- water  sur- 
face. This  was  built  up  to  average  4  feet  below  low  water,  and  the  present  extension 
carried  to  the  same  height,  in  depths  of  42  to  52  feet,  the  forward  slope  being  in  yet 
deeper  water ;  21,076  cubic  yards  of  stone  were  used  to  form  this  extension  and  the 
fill,  together  with  some  portion  used  on  the  earlier  part  of  the  enrockment  to 
strengthen  the  piling,  which  was  somewhat  shaken  by  the  winter's  storms;  1,424 
cubic  yards  were  used  ballasting  tracks  at  shore,  connecting  the  main  jetty  track  with 
tracks  in  the  quaiTy.    The  total  output  from  the  quarry  was  22,500  cubic  yards. 

Sluicing  operations  were  resumed  in  December,  and  with  a  small  force  continued  to 
the  fore  part  of  February,  when  the  force  was  discharged,  except  the  overseer  and 
watchman,  who  worked  the  water  all  it  was  possible.  During  the  time  of  having  the 
water  and  the  force  an  aggregate  of  12,306  cubic  yards  of  earth  was  removed,  and  an 
extension  of  the  ditch  above  the  upper  dam  made  of  43  rods. 

Ditches  leading  into  the  main  dam  are  now  174  rods  long,  and  have  been  made,  lit- 
tle by  little,  at  times  when  the  supply  of  water  was  short  doriug  the  past  three 
winters.  A  ditch  leads  from  the  dam  13  rods ;  thence  the  water  passes  through  a  tun- 
nel 82  feet  to  the  bluff. 

I  respectfully  forward  in  another  package  Coos  Bay  tracing  and  profile  sheet,  with 
the  shore  lines  of  the  spit  opposite  on  the  tracing,  and  showing  the  advance  made 
by  the  deposit  at  Coos  Heads  from  erosion  of  the  north  spit. 

Referring  to  the  profile,  although  the  depths  in  advance  have  increased,  yet  tlieir 
limit  is  IQO  feet  ahead  of  the  toe  of  the  slope  formed  by  the  rock.  Back  of  this  limit 
is  a  measurable  deposit  of  sand  made  since  last  January.  The  sand  evidently  comes 
from  the  up-stream  side,  as  indicated  by  some  of  the  cross-section  outlines.  'From  a 
hole  or  trench  43  feet  from  the  center  of  the  dump  the  ground  abruptly  rises.  There  is 
some  deposit  on  the  down  stream  side,  but  it  is  far  greater  on  the  side  up-stream.  To  be 
certain  it  was  sand  alone,  I  dragged  a  long  pole  with  an  iron  rod  lashed  to  it  50  feet  along 
from  the  central  line  of  the  dump,  as  near  as  could  be  estimated,  by  judging  distances 
from  the  outer  line  of  plumb-bobs  suspended  at  crib  13,  witrhout  touching  a  single 
rock.  At  the  time  the  large  cribs  were  sunk,  this  area,  as  was  found  in  handling 
anchors,  was  rough  rock  bottom.  Therefore  it  seems  demonstrated  that  a  deposit^ 
sand  forms  on  the  up-stream  side  of  the  enrockment  proportionably  with  extension 
made,  and  that  in  process  of  building  up,  some  portion  is  carried  ahead  of  the  work 
by  the  currents. 

Another  thing :  The  deepest  water  in  advance  was,  a  year  or  two  since,  below  or  to 
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}be  southward  of  the  line  of  the  work  ;  now  it  is  dead  ahead.  The  present  position  of 
;be  swirl,  where  this  deep  water  is  made  hy  the  strong  currents  of  ebb  tides,  is  indic- 
itive  that  by  the  efifect  of  another  extension  it  will  pass  above  the  line  of  the  work 
)r  out  of  existence  altogether.  I  took  soundings  here  on  high-water  slack  to  note  if 
there  were  any  fill  by  flood  tides,  finding  none.  It  is  evident  the  hole  will  exist 
iome where  in  advance  of  the  jetty  until  such  time  as  the  ebb  tides  discharge  in  a 
straighfer  course,  which  will  result  with  the  shortening  to  some  further  extent  the 
Qorth  spit,  the  change  of  which  during  the  year  is  noticeable. 

The  total  length  of  the  work  from  jetty  track  end  to  the  high-water  mark  at  the 
t>each  was,  at  suspeusiou  of  operations,  1,761  feet;  the  encroachment  from  Crib  13 
)eing  416  feet. 

Some  disturbances  to  the  track,  due  to  the  giving  way  of  the  side  timbers  (up- 
itream  courses)  of  the  large  cribs,  occurred  in  December,  and  since  that  date,  in  last 
winter's  storms,  32  feet  of  the  jetty  piling,  with  track  at  outer  end,  went.  The  piling 
m  the  large  cribs  is  greatly  dilapidated,  due  to  the  displacement  of  the  stone  filling, 
irhich  has  passed  freely  through  openings  at  the  sides — in  cases  on  both  sides — made 
iiy  marine  worms,  so  that  practically  the  track  is  half  gone  fr4»m  ofi*  these  cribs.  The 
)arts  above  low  water  in  two  places  take  on  a  slight  motion  in  flood  tides,  and  it  may 
M)  predicted  that  some  of  the  tops  will  be  separated  during  storm  tides  of  the  coming 
winter. 

From  the  earlier  date  of  the  effect  noticed,  the  ravages  of  the  worms  seem  to  be 
Host  extensive  on  the  up-stream  side,  or  when  more  intimately  in  connection  with 
3'esh  water.  Bearing  on  this  subject,  I  would  mention  that  the  worm  has  appeared 
vith  destructive  efi'ect  in  logH  in  the  boom  at  North  Bend,  8  miles  up  the  bay  from 
ihis  point,  where  they  were  never  observed  before.  The  same  is  true  at  the  Empire 
Dity  Mill  boom.  I  would  respectfully  suggest  that  the  reason  for  this  is  that  the  per- 
nanent  lin*)  or  head  of  salt  water  has  advanced  further  up  the  bay  than  formerly,  due 
o  the  entrance  beiu^  less  obstructed,  for  if  accounted  for  by  the  absence  of  freshets 
he  past  two  years,  it  is  suggested  that  since  lumber  has  been  cut  here,  some  thirty 
'ears  back,  there  nmst  naturally  also  have  been  consecutive  years  (»f  dry  seasons. 

I  have  sought  information  as  to  how  far  up  the  bay  ravages  of  worms  have  been 
loticed,  and  learn,  the  information  being  derived  from  Mr.  C.  H.  Merchant,  *'that 
he  teredo  is  not  felt  or  even  noticed  particularly  above  the  mouth  of  Coos  River; 
»ut  below  that  point  they  are,  and  are  discovered  in  the  saw-logs  as  well  as  the  pil- 
Dg.     This  information  is  corroborated  by  the  raftsmen. " 

The  mouth  of  Coos  River  meant  is  that  just  opposite  Marshfield  Point,  on  the  Coast 
►urvey  chart,  1H65,  or  below  the  town  of  Marshfield. 

Mr.  W.  P.  Metcalf  says :  *'  Logs  in  the  boom  at  Empire  are  affected  after  ten  months' 


V 


ime. 

The  sea-bar  channel,  from  a  temporary  more  southerly  position  (October  and  Novem- 
»er;  than  it  has  taken  since  commencement  of  operations,  changed  in  December  to  a 
oore  southerly  course  than  last  year ;  still  it  is  not  far  enough  north  to  lose  its  des- 
£11  at  ion  as  a  southelry  channel. 

All  work  has  been  done  by  hired  labor,  and  I  would  hereby  certify  to  the  general 
nterest  in  their  work  manifested  by  the  employes,  and  to  the  very  efficient  services 
•«ndered  by  Owen  Short  and  T,  C.  Porter,  respectively  overseer  and  time-keeper. 

Respectfully  submitted. 

R.  8.  LiTTLEFIELD, 

Superintefident, 
Capt.  Charles  F.  Powell, 

Corps  of  Engineers. 


COMMERCIAL  STATISTICS. 


^"^Os  Bay  is  in  the  collection  district  of  Southern  Oregon.     Empire  City,  on  the  bay, 
^'^Q  port  of  entry.     The  nearest  light-house  is  at  Cape  Arago,  on  the  south  side  oi 
p^U  trance. 
**e  following  are  for  the  year  ending  June  30, 1885,  and  were  furnished  by  Morton 


^r,  deputy  collector: 


Items. 


^^'^'ise  on  trances  . 

p^j  ^^-ise  clearances. 

^^iCii  entrances.... 


No. 


152 

155 

3 


Designation. 


Registered  tonnage. 
do 


Quantity. 


39,568.09 
39. 882.  67 
Ballast 
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EXPORTS  FROM  COOS  BAT. 

Lnmber feet..   17,500,000 

Laths number..     2,500.000 

Stave  and  match  wood cords. .  2, 500 

Coal tons..  29,00f 

VESSELS  LAUNCHED. 

1  schooner,  registered  tonnage  abont 600 

1  steam  vessel,  registered  tonnage  abont    25 

Record  of  veBseUcrossingi. 
[Compiled  ft*om  weekly  Tessel  reports.  J 


Draught. 

Jane. 

July. 

Ang. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feh. 

Mar. 

Apr. 

May. 

TotaL 

1881-'82. 

Lees  than  10  feet . . 

10  to  11  feet 

11  to  12  feet 

8 
2 

9 

I 

I 

6 

1 
1 

10 
2 

0 

4 

• 

6 
2 

8 
2 

3 

8 
2 

7 
2 

■"6 
2 

9 
3 
3 
7 
3 

8 
3 

1 
3 
1 

11 
1 

""5" 
3 

4 
3 
2 
5 
8 

4 
1 
1 
6 
2 

91 
2S 

18 

12  to  13  feet 

More  than  18  feet 

3 
2 

5 

1 

8 
1 

71 
24 

Total 

15 

16 

19 

20 

22 

23 

17 

25 

16 

20 

17 

14 

234 

1882-'83. 

Leas  than  10  feet .. 

10  to  11  feet 

11  to  12  feet 

12  to  13  feet 

More  than  13  feet.. 

8 

1 
1 
4 
4 

It 
1 
1 
8 
3 

9 
4 

2 
6 
2 

7 

4 
1 

4 

a 

9 
5 

6 
5 

24 

22 
8 
2 
6 

5 
2 
1 

4 
12 

8 
2 
1 
5 

4 

9 
2 
1 
8 
4 

24 
2 

1 
7 
3 

12 
2 
2 

13 
2 

12 

4 
1 
6 
2 

132 
37 
14 
75 
4< 

Total  

13 

25 

22 

2L 

38 

24 

20 

10 
1 
3 
5 
7 

24 

37 

31 

25 

304 

1883-'84. 

Less  than  10  feet . . 

10  to  11  feet 

11  to  12  feet 

6 
1 

1 
9 
5 

22 

13 

4 
1 
4 

13 
3 
1 
6 
5 

28 

14 
1 

20 

16 
2 

I 
7 
7 

14 

1 
2 
5 
6 

10 

1 
7 

18 

9 
2 
2 
3 
3 

8 
2 
2 

4 
8 

11 
2 
2 

4 
7 

144 
19 

15 

12  to  13  feet 

More  than  13  feet.. 

11 
4 

10 
1 

09 
64 

Total 

26 

80 

31 

33 

28 

26 

19 

24 

26 

81] 

1884-'85. 

Lesst  han  10  feet . . 

10  to  11  feet    

11  to  12  feet 

12  to  13  feet 

More  than  13 feet.. 

7 
4 

1 
3 
0 

6 
1 

"3 

4 

10 
1 
2 
4 
5 

3 
8 
2 
2 
3 

8 
6 
3 
3 
8 

11 
4 

**4 

6 

9 

4 
4 
2 
5 

10 
6 
6 
3* 
5 

8 
6 
6 
2 
3 

6 
A 
5 
4 
7 

9 
2 

1 
2 
5  1 

10 
.•i 
1 
2 
7 

97 
53 
31 
34 
64 

Total 

21 

14 

22 

18 

28 

25 

24 

30 

25 

28 

19 
r 

25 

279 

1' 


COMMERCIAL  STATEMENT  BY  MR.   MORTON  TOWER,  DEPUTY  COLLECTOR. 

CusTOM-HousE.  Coos  Bay,  Oregon, 

Colltctor'6  Office,  July  21,  18^5. 

Sir:  *    *    Dnring  the  past  fiscal  year  the  st-eanier  AIki  has  been  built  at  Bath, 

Me.,  for  thiS  port,  where  she  is  enrolled*  Her  tonnage  is,  grosN.  943.16;  net,  572.03. 
The  Newport  Coal  Company  have  built  the  new  steel  steamer  Arago  es])ecially  for  the 
coal  trade  of  this  port.  Tonnage,  gross,  827..54 ;  net,  620.06.  This  is  the  first  steamer 
built  of  iron  or  steel  on  the  Pacific  coast. 

Th«  steamers  Coos  Bay  and  Areata  also  make  regular  trips  to  this  port.  The  New- 
port Coal  Company  are  enlarging  their  works,  and  durincr  the  next  vear  will  reonen 
the  East  port  coal  mine. 

The  Henryville  coal  mine  is  being  opened.  The  Oregon  Southern  Improvement 
Company  have  completed  their  mill  and  at  present  are  running  one-half  of  mill,  and 
when  running  complete  will  be  able  to  furnish  150,000  per  day. 

There  are  at  present  time  six  mills  on  the  bay,  viz,  two  stave  mills  (one  shutdown) 
and  four  saw-mills  running. 


i^ 


APPENDIX   8  8 REPORT   OP   CAPTAIN   POWELL. 


2393 


Coos  Biver  and  its  bars  shonld  be  improved  and  obstructions  removed  from  the 
mouth  of  Coos  River.  Ac  the  junction  of  the  forks  is  a  dangerous  lodgment  of  drift, 
which  has  repeatedly  snagged  steamers.  On  the  South  Fork  there  are  five  bars,  which, 
with  small  expeuse,  could  be  removed.  The  North  Fork  of  Coos  River  is  about  the 
same.  By  removing  these  obstructions  any  bay  steamers  could  run  to  head  of  tide- 
water, 30  miles  from  the  month  of  Coos  River,  without  danger.  The  logging  camps 
about  the  bay  depend  a  great  deal  on  Coos  River  for  their  hay,  and  the  people  gen- 
erally for  their  fruit  and  vegetables. 

There  are  at  present  three  small  steamers  running  to  Coos  River,  with  following 
tonnage,  viz: 


• 

Name. 

Gross 
tonnage. 

Net 
tonnage. 

Bertha 

12.31 
3.75 
3.75 

11.39 

Wasp.... 

2.50 

Lnla: 

2.50 

• 

Were  the  river  improved  the  other  steamers  could  navigate  it,  as  follows,  viz: 

Name. 

Gross 
tonnage. 

Net 
tonnage. 

Comet - 

pa  74 

20.34 

53.34 

104.  55 

42.63 

Myrtle 

13.23 

Coos 

44.66 

Satellite  (laid  an) - 

Very  respectfully, 

•    Morton  Towbr, 

Deputy  Collector 

S  S  4. 

IMPROVEMENT  OF  ENTRANCE  TO  YAQUINA  BAY,  OREGON. 

The  project  of  this  improvement  is  to  build  a  brush  and  stone  jetty 
to  hi^h  tide,  about  4,000  feet  long,  on  the  south  side  of  the  entrance,  to 
close  the  rock-obstructed  channel  and  force  the  ebb  against  the  reef  of 
Yaqnina  Head,  for  providing  a  central  free  channel  of  least  depth  of 
12  feet  at  mean  low  water.  A  shore  protection  at  the  heel  of  the  jetty 
on  the  north  side  was  contemplated.  A  shorter  jetty  from  the  north 
reef  approaching  the  adapted  work  to  about  1,000  feet  was  proposed 
for  future  consideration. 

The  total  appropriation  commencing  with  the  year  of  the  adoption  of 
the  present  project  is  $160,000 ;  the  total  amount  expended  thereon  is 
$152,247.41.    The  original  estimate  of  cost  is  $465,000. 

To  the  beginning  of  the  year  2,042  feet  of  jetty  had  been  built,  hav- 
ing been  pushed  out  as  far  as  practicable  on  a  weaker  profile  than  ul- 
timately intended  in  order  to  speedily  force  the  channel  away  from 
the  south  rocks.  The  shore  protection  was  omitted  in  the  beginning  for 
the  same  reason.  The  omission  was  continued  as  the  first,  and  then  the 
second  winter  following  did  not  show  any  urgent  need  of  the  protection. 
Heavy  surf  during  storms  of  the  third  winter,  however,  lapping  more 
and  more  around  the  jetty  end,  carried  away  over  300  feet  of  the  land 
track  and  leveled  the  sand- bank  of  that  part  of  the  point  to  a  beach 
slope. 

Moreover,  heavy  drift  set  afloat  in  railroad  grading  up  the  bay  «»^ 
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river  had  considerably  disrupted  the  jetty  tramway.  Previously  there 
had  been  no  special  damage  from  drift. 

In  resuming  operations  under  the  new  appropriation  the  approved 
plan  was  to  close  the  land  gap  by  jetty  construction :  built  a  S[)ur  north- 
ward for  protection  of  the  banks,  behind  which  laid  our  land  tracks  and 
storage  platforms,  heavily  strengthen  the  jetty  with  larger  rock,  using 
any  balance  which  might  remain  for  extension. 

The  piling  of  the  old  tramway  was  made  somewhat  light  and  low  for 
its  exposure,  and  in  a  desire  to  etfect  a  present  economy  and  maximum 
length  of  jetty.  In  rebuilding,  heavier  piles  were  to  be  used  and  the 
track  raised  to  a  level  from  the  wharf,  on  the  bay,  making  it  5J  feet 
higher  than  before  at  the  jetty  shore  end^  or  21^  feet  above  mean  low 
water.  As  the  waterjet  would  not  be  available  for  pile  driving  through 
the  mattress  work  and  stone  covering,  a  substantial  pile  driving  car 
with  a  swinging  platform  was  built  for  similar  use,  and  after  the  expe- 
rience of  the  one  at  the  Coos  Bay  improvement.  The  piling  apparatus 
is  a  drop-hammer  one,  operated  by  a  Lidgerwood  engine". 

Cast-iron  pile  points  were  used  and  stone  moved  for  piercing  the  old 
jetty.     Beyond  the  mattress  the  water-jet  was  again  utilized. 

The  plant  was  otherwise  increased  and  repaired,  and  after  needed  pre- 
parations from  a  ^"ear's  suspension  of  operations,  construction  was  re- 
sumed in  early  September,  curtailed  about  mid- winter  time,  and  stopped 
June  10,  when  the  plant  was  withdrawn  and  laid  up  for  another  sus- 
pension of  work. 

The  jetty,  now  brought  to  average  height  of  high  tide  by  heavy  rip- 
rap, measures  2,517  feet,  as  follows : 

Feet 

Land  gap  closnre 375 

Old  works 2,042 

Advance 100 

The  spur-jetty  for  shore  protection  is  450  feet  long;  640  cords  of  fas- 
cines and  about  13,000  tons  of  stone  were  used  in  the  works.  One  em- 
ploy6  was  accidentally  killed.  A  loaded  car  jumped  the  track,  throw- 
ing the  driver  and  mule  off  the  jetty  tramway,  also  killing  a  mule. 

The  work  is  left  in  excellent  condition  and  will  probablj'  be  ready  for 
a  speedy  extension  of  the  jetty  when  funds  permit. 

The  waat  of  a  lighter-draught  tow-boat  than  the  United  States  tug 
Wright,  and  a  tramway  locomotive,  were  experienced  last  year. 

The  estimates  provide  for  these  and  other  betterments  and  a  comple- 
tion of  the  present  project  in  two  years.  The  balance  of  funds  on  hand 
will  only  permit  necessary  care  of  the  plant  for  a  >ear,  part  of  which  is 
floating  property,  and  some  desirable  observations  of  the  jetty  under 
action  of  heavy  seas,  and  examinations  of  it  and  the  channel  next  May. 

A  progress  report  giving  details  of  work  by  Assistant  Engineer  J. 
S.  Polhemus  is  submitted. 

A  complete  survey  of  the  bar  and  entrance  was  made  in  June,  with 
borings  on  the  bar  to  show  the  elevation  of  the  underlying  ledge  rock 
within  otherwise  available  channel  limits,  and  with  careful  examination 
of  the  outer  reef  for  a  navigation  pass.  The  rock  does  not  appear  to  be 
higher  than  about  18  feet  at  the  plane  of  reduction  for  soundingSi  inter- 
fering in  nowise  with  the  projected  channel  depth.  No  break  in  the 
outer  reef  for  a  wide  channel  way  exists,  so  that  about  the  present 
alignment  of  the  jetty  should  be  maintained  for  favoring  a  southerly  sail- 
ing course  to  and  from  the  entrance. 

A  progress  map,  reduced  from  the  plot  of  the  new  survey,  is  herewith. 
It  shows  the  sand  till  on  the  south  side  of  the  jetty  inclosing  the  south 
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rocks,  and  9  feet  at  low  water  as  in  the  better  channel  over  the  bar; 
this  depth,  while  an  increase  over  the  natural  one,  is  a  decrease  from 
that  existing  a  year  ago.  ^ 

The  main  channel  is  a  libtle  more  southerly'  and  the  north  one  some- 
what wider  and  perhaps  deeper  than  a  year  ago.  Compared  with  the 
survey  of  1880,  before  the  improvement  was  undertaken,  there  is  a  small 
general  movement  seaward  of  the  sands,  and  a  shitting  of  the  Middle 
Sands  from  a  north  and  south  position  to  one  parallel  to  the  jetty.  The 
bar  crossings  have  not  moved  west.  These  changes,  on  the  whole,  are 
considered  favorable  for  the  improvement. 

APPROPRIATIONS. 

Act  June  14,  1880..: $40,000 

Act  March  3,  18tJl 10,000 

Act  August  '2,  1882 60,000 

Act  July  5,  1884 50,000 

Total 160,000 

Money  statement 

Jnly  1,  1884,  amount  available $9  99 

Amount  deposited 5  c^O 

Amount  appropriated  hj  act  approved  July  5, 18cj4 50, 000  00 

50,014  99 
Jnly  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  18S4 $45,569  27 

July  1,  1885,  outstanding  liabilities 265  00 

45, 834  27 

July  1,1885,  amount  available 4,180  72 

{Amount  (estimated)  required  for  completion  of  existing  project 305,000  00 
Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887  160, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


REPORT  OF  MR.   J.   8.  POLHEMU8,  ASSISTAIO'  ENGINBBR. 

Newport,  Oreo.,  June  30,  1885. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  on  the  work  of 
improving  the  entrance  to  Yaqnina  Bay,  Oregon,  for  the  year  ending  June  30, 1885. 

Active  operations  were  commenced  August  7,  1884,  by  reopening  the  old  stone- 
quarry  belonging  to  Mr.  Cannon. 

The  six  stone-scows  were  t4)wed  from  their  wint«r  moorings  on  OUalie  Slough,  and 
one  after  another  hauled  out  and  thoroughly  repaired  and  calked. 

•  •••••« 

• 

It  was  decided  to  commence  at  the  wharf  and  run  the  track- level  throughout  the 
whole  length. 

A  pile  driver  was  designed,  which  turns  upon  a  center  and  was  able  to  drive  a  bent 
20  feet  in  advance.  It  was  supported  on  four  of  the  old  car-trucks,  and  had  a  ham- 
mer of  2,000  pounds. 

The  engine  and  boiler  acted  as  a  counterpoise  to  gins  and  hammer.  It  could  revolve 
completely  around  and  proved  a  ^reat  success.  It  was  completed  early  in  October; 
717  jiiles  were  driven  with  it;  besides  this,  288  piles  were  pumped  or  wiggled  down 
into  the  sand,  makiug  the  total  number  ot  piles  driven  1,005,  including  those  in  the 
spur  for  shore  protection. 

In  the  main  tramway  the  piles  were  driven  in  bents  of  three,  9  feet  apart,  and 
capped  with  timbers  6  inches  by  8  inches  by  16  feet  long,  and  bolted  with  three- fourths 
inch  iron  ;  on  these  rested  6-inch  by  8-inch  stringers  for  track,  planked  between  with 
3-iuch  lumber  for  roadway  for  mules.  There  are  two  tracks  to  the  end,  laid  9  feet 
apart  between  middles,  and  several  switches  connecting  them. 

The  elevation  of  rail  above  mean  lower  low  water  is  aoout  21^  feet,  and  the  track  V« 
level  throughout  its  entire  length. 
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When  work  wan  commenced  last  snmmer  the  sea  had  washed  the  sand  mw»j  annni 
I  the  shore  end  of  jetty,  destroying  the  track  and  extending  the  high-w»ter  mark 

;  for  OTer  300  feet  from  the  end  of  the  old  jetty. 

It  was  necessary  to  close  this  gap  with  some  strong  work,  as  the  sand  had  heca 

greatly  washed  away  from  north  side  of  jetty,  and  the  force  of  the  seas  »boot  this 

^  place  was  considerable :  conse^^nently  316  feet  of  jetty  had  to  be  boilt  from  the  inacr 

end  of  old  jetty  shoreward.     It  was  constructed  in  all  respects  similar  to  old  work, 
j  as  the  waves  were  continnall}'  washing  away  the  sand-bank  and  threatening  to  go 

aronnd  the  head  of  the  jetty  again  and  destroy  onr  track.     A  spur  shore  protectioe 
was  extended  450  feet  long  from  shore  end  of  jetty  northwards.    It  was  of  like  con- 
I  stmction  as  the  main  jetty  except  it  had  only  a  single  track  and  the  tramway  iamneh 

!  less  snbstantial. 

It  has  a  brush  mattress  fonndation,  and  qnite  a  high  rid^e  of  rock  to  prevent  the 
wash  of  the  sea  from  sluicing  down  the  bank  dnring  high  tides. 
After  the  tramway  was  rebuilt,  and  the  shoreward  extension  and  spnr  oompletedt 
j  the  old  jetty  was  riprapped  on  the  north  side  along  its  entire  length. 

I  After  the  completion  of  the  above  works  only  sufficient  funds  remained  to  extend 

the  jetty  seawaid  100  feet,  making  the  total  length  of  jetty  2,517  feet,  not  including 
j  spnr.     Its  construction  is  similar  in  aU  respects  to  the  old  work.     Pilea  were  driven 

I  or  pumped  down  into  the  sandy  bottom  11  to  12  feet.    Brush  mattresses  were  built 

on  suspended  grillages  and  sunk  about  them.    These  mattresses  extended  20  feet  on 
j  each  side  of  middle,  and  were  thoroughly  ballasted  with  heavy  stone.     Over  eight 

scow-Ioa«ls  were  consumed  in  this  100  feet,  as  for  the  greater  part  of  its  length  the 
water  was  from  12  to  14  feet  deep  at  mean  lower  low  water.     At  the  extreme  end  the 
water  was  about  2  feet  deep,  aud  immediately  in  front  was  a  narrow  sand-apit,  ban 
I  at  extreme  tides. 

I  Since  July,  1h84,  there  was  consumed  in  the  work  540  cords  of  brash,  made  into 

fascines  by  hired  labor. 
Sixty  scow- loads  of  stone,  averaging  218  tons  to  scovv',  equals  13,060  tons,  were 
•  quarried,  towe<l  down,  aud  placed  upon  jetty,  all  by  hired  labor.     To  qaarry  this, 

!  105  kegs  oi  black  powder  and  2  cases  of  giant  powder  were  used.    The  largest  pieces 

I  put  ju  the  work  wei-e  about  40  cubic  feet,  and  would  weigh  over  2|  tons. 

The  steamer  Wright  has  been  used  for  towing,  &c.,  since  about  the  middle  of  last 
!  August. 

Active  operations  closed  June  10,  and  by  the  15th  the  scows  were  moored  away  for 
I  winter,  and  all  the  Government  property  stored  away. 

I  According  to  your  instructions  a  survey  was  then  commenced  of  the  entrance  and 

outer  ferf ;  also  a  series  of  borings  were  made  to  ascertain  the  depth  of  aand  over- 
lying the  rocky  reef  under  the  bar ;  47  such  borings  were  made.    A  thorough  hydro- 
grapnic  survey  has  been  made  of  the  entrance. 
The  steamer  Wright  was  used  for  the  purpose,  and  located  with  sextant ;  4,500 
'  soundings  were  taken,  aud  a  field  chart  has  been  made. 

The  borings  were  taken  from  the  tug,  which  wan  anchored  on  the  bar  and  ita  posi- 
tion located.    A  hose,  leading  from  our  No.  4  Blake  pump,  was  attached  to  a  piece  of 
I  l^-inch  steam-pipe,  which  was  pushed  down  until  rock  or  gravel  was  struck,  or  a 

!  depth  of  over  30  feet  reached.    The  results  are  shown  on  the  field  chart,  and  it  is 

found  that  the  rock  would  not  at  all  interfere  with  any  reasonable  depth  across  the 
bar. 

Very  respectfully,  your  obedient  servant, 

J.  S.  POLHXMITS, 
JuUtant  Engineer, 
Capt.  Chas.  F.  Powell, 
I  Corp$  of  Etigineert. 


COMMERCIAL  STATISTICS. 

Yaqnina  Bay  is  in  the  collection  district  of  Yaquina;  Newport  is  the  port  of  entry. 
The  nearest  light-bouse  is  on  Cape  Fonlweather,  4^  miles  north  of  the  entrance. 

The  following,  fiirniHhcd  by  Mr.  Col.  Van  Cleve,  collector  of  customs,  are  for  the 
year  ending  June  30,  1885  : 

Revenue  collected $83,814  46 

Value  of  imports ; 144,750  62 

Coastwise  entrances number..  44 

Coast wiHe  clearances do 42 

Registered  tonnage 13,190.60 

Cargoes  reported tons..  8,234 


fAQUINAB/ 

30N. 

Surveys. 

4«,i»^»»,. ry,'"     [       .    , 
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RtcordB  of  ve89el'Cro98ing9  and  shipments, 
[Compiled  from  weekly  yesael  reports.] 


Dranicbt. 

July. 

Aag. 

1 

Sept 

Oct 

Not. 

Dec. 

Jan. 

...... 

1 

Feb. 
""'3 

Mar. 

Apr. 

May. 

1 
2 

4 
2 

Juno. 

Total. 

188^'83. 
xjom  than  7  feet . . 
7  to  8  feet 

.* 

2 

1 
1 

•j 

1 

1 
3 

•  ■  • 

2 

1 

■■"3 

•  •  •  • 

3 
2 

2 

11 
13 

8  to  10  feet 

10  to  12  feet 

•  •  •   •  ' 

1 
1 

19 
6 

More  than  12  feet 

1 

Total 

4 

8 

4 

2 

5 

3 

2 

8 

3 

5 

9 

49 

188^*84. 
Leaa  than  7  feet . . 

3 

1 

1 

1 

1 
1 

1 
2 

1 
2 

5 
2 

1 
3 

1 

1 

3 
1 
...... 

28 

7  to  8  feet 

4 

15 

8  to  10  feet 

1 

..  ^. 

7 

10  to  12  feet 

8 

6 

Mo*^  than  12  feet 

•  ■ 

1 

...... 

- 

1               ! 

Total 

4 

4 

2 

1 

1 

2 

3 

3 

10 

0 

6 

10 

51 

1884-'85. 
IjAAa  than  7  feet 

3 
2 
3 
2 

1^ 

3 
3 
6 
1 

5 

1 
3 
2 

1 

2 

*'*4 

11 

2 

1 
8 

4 
1 
2 

11 

1 
...  .. 

1 

3 
1 
1 
2 



3 

1 
1 
1 

6 
2 

27 

7to8feet 

8  to  10  feet 

10  to  12  feet 

Mnrvk  fhan  19  fAAt. 

1 
3 

...... 

14 

28 

28 

6 

■ 1  " 

Total 

10 

13 

12 

19 

3 

4 

2 

7 

6 

8 

1 
1 

95 

Exports. — One  cargo  wool  and  100  tons  wheat. 

JTifiport^.,— Merchandise,  2,455  tons  in  twenty-seven  cargoes;  railroad  iron  and  sup- 
plies, 7,1^  tons  in  twelve  cargoes;  lumber,  210,350  feet  m  five  lots;  shingles,  86,000 
in  two  lots.  Six  vessels  in  the  general  trade  and  eight  vessels  brought  railroad  ma- 
terials. 

A  railroad  from  the  bay  to  Corvallis  in  the  Willamette  Yallej,  72  miles  long,  was 
completed  daring  the  year. 


8TA.TBMRNT  BT  MESSRS.  R.  A.  BENSELL  AND  J.  W.  BRASSFIELD. 

Newport,  Oreo.,  July  8,  1885. 

Sir  :  *  *  *  It  is  a  very  difficult  matter  to  obtain  any  accurate  figures  of 
the  imports  and  exports  of  this  harbor,  as  a  large  amount  of  merchandise  imported 
is  never  given  to  our  collector  of  customs,  and  there  is  no  particular  register  kept  of 
exports.  Therefore,  we  will  have  to  give  them  from  our  personal  knowledge  ot  the 
business  done  here. 

First,  we  will  give  you  statistics  as  registered  and  furnished  by  Mr.  Coll.  Van  Cleve, 
collector  of  customs,  pertaining  to  Yaquiua  Bay  and  tributaries  for  year  ending  June 
30,  18b5: 


Imports  in  excess  of  reports  to  collector |72,000 

Excess  tonnage  on  entrances  not  reported  to  collector tons..       1,000 

Exports  from  this  port  as  yet  are  somewhat  limited,  but  we  notice  a  large  increase 
over  previous  year.  Wool,  hides,  furs,  hoop  poles,  and  cherry-poles  have  been  the 
principal  exports,  of  the  value  of  wnich  it  is  hard  to  ^et  a  correct  estimate.  Dairy  prod- 
ucts have  commenced  to  swell  onr  exports,  and  will  increase  largely  as  the  country 
improves  in  this  direction.  The  Government  plots  of  the  townships  lying  along  and 
north  and  south  of  Yaquiua  Bay  and  River  show  but  little  land  un taken  by  actual  set- 
tlers. The  completion  of  the  Oregon  Pacific  Railroad  has  given  impetus  to  emigration, 
and  the  country  tributary  to  Yaquina  has  rapidly  settled  within  the  last  year.  Closely 
connected  with  the  beneficial  results  certain  to  follow  the  operation  of  the  railroad  is 
the  development  of  large  natutal  resources  which,  for  want  of  cheap  and  accessible 
markets,  has  heretofore  remained  idle.  Former  reports  in  your  ofiice  illustrate  the 
advantage  to  be  derived  by  the  agricultural  counties  of  Linn,  Lane,  and  Beutou,  and 
portions  of  Polk  and  Marion,  a  territory  equal  in  area  to  some  of  our  smaller  States. 
The  importance  of  this  subject  has  been  so  often  and  well  represented  by  petitions, 


2398      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

memorials,  and  reports  commanding  the  highest  respect,  that  we  will  not  attempt  to 
add  anything  to  the  weight  they  deserve. 

All  the  benefits  foreshowed  are  largely  contingent  on  the  improvement  of  the  bar. 
The  economical  expenditure  of  moneys  already  appropriated  and  the  excellent  re- 
sults therefrom  only  intensify  the  public  demand  and  increases  the  intent  of  all 
classes  to  have  work  pushed  to  an  early  successful  completion. 
Very  respectfully, 

R.  A.  Brksrix. 
James  W.  Brassftklj>. 

Capt.  Chas.  F.  Powell, 

Corps  of  Engineers. 


S  S  5. 

IMPROVEMENT  OF  THE  MOUTH  OF  COQUILLE  RIVER,  OREGON. 

The  approved  project  is  for  a  cbauuel  through  the  north  cape  of  the 
eDtraiice,  10  feet  deep  at  mean  lower  low  water,  by  a  half-tide  jetty  on 
deflecting  dikes  about'  3,400  feet  long,  built  from  the  left  bank,  and 
passing  800  feet  south  of  the  Backliff  Bock.  The  original  estimate  of 
cost  is  $164,200.  The  total  appropriation  commencing  with  the  year  of 
adoption  of  the  project  is  $30,000. 

The  amount  expended  thereon  is  $27,455.28.  I^o  operations  had  been 
conducted  during  the  year  1884.  The  last  work  was  suspended  March, 
1883.  To  that  time  a  low,  attenuated  jetty  of  a  total  length  of  1,365  feet, 
the  last  312  feet  of  which  consisted  of  track  piling  without  ballast,  and 
made  for  a  special  purpose,  as  explained  in  the  report  for  1884,  had 
caused  the  radical  change  in  the  entrance  designed  by  the  project. 
The  natural  channel  had  been  filled  to  above  high  water,  and  a  new 
entrance  cut  through  the  north  cape. 

The  improved  channel  was  straight,  direct,  and  free  from  rocks,  and 
had  a  depth  June,  1883,  of  7  feet  at  low  tide,  or  about  double  that  of 
the  old  channel. 

The  situation  a  year  lAter  was  that  nearly  all  of  the  temporary  jetty- 
work  had  been  disrupted  by  sea  and  drift,  and  the  adjacent  fill  had  dis- 
appeared, a  portion  of  the  outflow  escaped  uselessly  to  the  south  among 
the  rocks,  and  the  channel  depths  had  been  diminished  by  2  feet.  In 
applying  the  small  appropriation,  $10,000,  of  the  act  of  Jnly  5,  1884, 
which  was  for  continuing  a  jetty  projected  into  the  open  ocean,  the  ob- 
ject sought  was  to  extend  the  work  tor  flanking  the  Spindle  Bocks  be- 
fore winter  and  yet  make  a  construction  of  a  fair  permanence. 

The  plan  approved  was  to  build  a  compartment  structure  of  close 
piling  without  any  present  stone  filling,  but  waled  on  the  inside  below 
the  top  and  having  longitudinal  walls  tied  together  at  the  top,  reserv- 
ing a  balance  of  funds  for  subsequent  use. 

Accordingly  a  pile-driving  car,  patterned  after  the  one  used  on  the 
Coos  Bay  work,  was  constructed,  hoisting  engine  and  drop-hammer  ap- 
paratus hired,  and  piles  ordered  upon  bids  after  public  notice. 

An  agreement  already  existed  for  sawing  and  delivering  timber  from 
logs  owned  by  the  improvement. 

Operations  were  commenced  in  late  August  and  closed  in  January: 
442  feet  of  structure  were  built,  commencing  1,061  feet  from  the  lana 
end  of  jetty.  The  side  walls  are  6  feet  between  middles,  and  the  cross 
rows  at  20  feet  intervals.  The  inside  waling  is  4  feet  from  the  top  of 
the  piles.    The  track  stringers  rest  on  the  ties,  which  are  framed  into 
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the  fop  waling.  The  track  is  level  and  about  15  feet  above  mean  low 
water. 

There  was  a  small  natural  fill  in  the  compartments  which  was  sup- 
plemented by  a  made  till  of  brush  and  sacked  gravel.  Small  wings  of 
the  same  material  were  placed  on  part  of  the  south  side  to  check  an  in- 
cipient scour. 

A  deflection  of  the  southward  outflow  was  noticed  in  October  and 
better  channel  depths  were  reported  by  January. 

Operations  were  resumed  in  March  with  the  object  of  riprappingthe 
head  of  the  jetty,  stone-ballasting  the  compartments  and  a  section  of 
the  open  piling  shorewaid  from  the  close  piling.  A  tramway  was  built 
at  jetty  track  leveled  over  the  extensive  south  fill  and  around  the  la- 
goon to  a  large  rock  mass  700  feet  distant. 

Besides  some  ballasting  of  the  sills  of  the  tramway  bents  on  the  edge 
of  the  lagoon,  800  cubic  yards  of  stone  were  quarried  and  placed  in 
jetty.  The  sea  end  dump  made  a  practical  extension  at  low-tide  level 
of  20  feet,  so  that  the  total  jetty  length  is  1,523  feet. 

Additional  waling  timbers  were  bolted  to  the  close  piling,  where  the 
piles  were  not  on  alignment,  and  the  rock  near  the  channel's  edge 
abreast  of  the  jetty  was  drilled  and  plugged  for  blasting  in  case  the  ad- 
jacent shore  line  retreated. 

A  progress  report  by  Mr.  K.  S.  Littlefield,  superintendent,  and  a 
map  in  two  parts  showing  changes  are  submitted  herewith. 

The  satisfactory  improvement  effected  at  the  mouth  of  the  Coquille 
Biver  and  maintained  practically  for  over  two  years  by  reducing  its 
vessel  insurance  rates  and  freight  charges,  has  been  of  marked  benefit 
to  the  traffic  of  the  Coquille  Valley. 

The  work  of  improvement  needs  to  be  solidified  and  extended,  and  a 
short  work  added  on  the  north  side  of  the  entrance;  the  amount  esti- 
mated for  next  year  is  for  application  to  that  end.  The  balance  on 
hand  will  hardly  suflice  for  taking  care  of  the  property  and  making  de- 
sirable observations  of  the  jetty. 

APPROPRIATIONS. 

Act  July  14,  1880 »10,000 

Act  August  2,  1882 10,000 

Act  July  5,  1884 10,000 

30,000 

Money  statement, 

July  1,  1884,  amount  ftvailable $10  13 

Amount  appropriated  by  act  approved  July  5,  1884 10,000  00 

10,010  13 
July  I.  1885,  amount  expended  during  fiscal  year,  exclusiye  of 

outetanding  liabilitiee  July  1, 18d4 |9|371  13 

July  1, 1885,  outstanding  liabilities 309  19 

9,680  32 

July  1, 1885,  amount  available 329  81 

{Amount  (estimated)  required  for  completion  of  existing  project 134, 200  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  eudmg  June  30, 1887    75, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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KEPOKT  OF  MR.   R.   8.   LITTLEFIELD,  SUPERINTENDENT.  ' 

Empire  City,  Oreo.,  t/titif  29, -1885. 

Sir  :  The  project  adopted  by  you,  the  season  of  1884,  for  coDtinninfi^  the  work  of  im- 
provemenr.  at  entrance  to  Coquille  River,  was  to  make  extension  of  the  permanent  jetty 
there,  put  in  in  1882  and  1883,  by  a  double  row  of  close  piling,  <livid^  into  compart- 
ments by  cross  rows  every  20  feet;  the  same  to  remain  unfilled,  except  as  an  expected 
deposit  might  tend  to  filfwith  the  works  advancement,  deferring  till  spring  the  use  of 
stone  either  for  riprap  or  as  tilling ;  the  piles  to  be  cut  off  at  a  grade  3  feet  higher  than 
the  former  jetty  track  was,  and  strongly  bonded  together  by  8  by  8  inch  timbers,  drift- 
bolted  to  their' tops,  into  which  timbers  cross-ties  of  same  dimensions  should  be  dove- 
tailed every  5  feet ;  fastened  to  these  were  to  be  stringer-pieces  6  by  6  inches  for  a 
track  for  a  pile-driver.  The  compartments  were  to  be  further  strengthened,  by  inside 
wale-pieces  screw-bolted  to  the  piles.  *  *  *  With  hire  of  pile-driving  machinery 
piles  gotten  out  by  contract,  the  execution  of  the  work  was  to  bo  by  hired  labor. 

The  month  of  August  was  taken  up  in  getting  requisite  materials  together  and  the 
construction  of  a  track -driver,  after  the  plan  of  the  one  in  use  at  Coos  Bay. 

From  September  to  December,  inclusive,  the  piling  was  pushed  forward  steadily 
and  with  good  progress,  considering  the  hardness  of  the  material  to  drive  Into,  and 
that  during  fiood  tides  the  piles  had  to  be  hoisted  from  the  surf.  An  advance  of  442 
feet  was  made,  the  work  crossing  the  5-foot  low-water  channel,  running  south,  filling 
it  with  deposit  which  about  kept  pace  with  the  piling  progress;  brush  was  used, 
ballasted  with  sand  bags,  to  thoroughly  check  the  now. 

The  piles  at  first  had  a  penetration  of  10  to  14  feet,  so  that  all  the  accretion  tended 
to  strengthen  them.  A  double  row  of  piling  was  driven  at  outer  end  of  work  and 
well  fastened,  forming  a  bulkhead  to  resist  drift. 

Your  anticipation  that  the  work  would  fill  by  deposit,  during  progress,  to  low  water 
and  above,  was  fully  realized ;  and  it  stood  the  winter  storms  and  drift  broag:ht 
against  it  without  damage.  Early  in  January  the  channel  over  the  bar  recovered  its 
former  depth.  Before  this  happened  the  turn  Just  inside  the  entrance  straightened 
and  deepened  so  that  at  temporary  suspension  of  operations  good  results  had  been 
obtained,  both  outside  and  in. 

Work  was  resumed  March  19.  the  purpose  being  to  fill  with  stone  the  outer  com- 
partments from  the  slope  of  the  beach  at  high  water;  to  use  some  rock  for  riprap- 
ping  at  outer  end,  and  to  fill  to  the  height  of  the  track  a  section  of  52  feet  length 
shoreward  from  the  new  piling,  which  space  was  in  advance  of  the  dump  mado  in 
1883. 

To  reach  the  quarry  it  was  necessary  to  build  898  feet  of  track  on  high  and  lo% 
water  part  of  the  spit,  and  cross  the  outlet  of  the  lagoon.  This  was  accomplished, 
at  end  of  the  month,  and  the  mud-sills  supporting  the  section  crossing  the  low  ground 
ballasted. 

Work  was  continued  until  April  25,  by  which  date  924  cubic  yards  of  stone  were 
quarried  and  delivered,  the  bulk:  of  which  was  dumped  in  the  pile  compartments  and 
over  the  outer  end,  filling  a  deep  hole  made  at  times  by  the  surf  there,  and  forming 
a  mass  to  the  height  of  low  water.  The  work  practically  ends  at  a  ledge.  The  stone 
piled  above  low  water  were  thrown  on  both  sides  by  the  surf,  in  from  end,  thu^  rip- 
rapping  where  needed. 

1  send  in  another  package  a  tracing  showing  present  shore  lines  and  the  general 
course  of  the  channel,  with  soundings  over  the  bar. 

The  area  of  the  lagoon  is  considerably  reduced,  due  to  the  fill  at  lower  end  at  time 
the  breach  in  the  spit  was  made  during  a  storm  in  October  last. 

1  wonld  respectfully  call  attention  to  faithful  services  by  the  employ^,  and  credit  J. 
J.  Thompson,  overseer,  with  zealous  and  efficient  supervision  last  fall;  also  Owen 
Short  for  rapid  progress  with  the  work  in  hand  this  spring. 

Respectfully  submitted. 

R.   8.  LiTTLEFIKLD, 

Superin  tendenU 

Capt.  Chab.  F.  Powell, 

Corps  of  Engineers. 


COMMERCIAL  STATISTICS. 


The  month  of  the  Coquille  River  is  in  the  collection  district  of  Southern  Oregon. 
Empire  City,  on  Coos  Bay  is  the  port  of  entry.  The  nearest  light-house  is  on  Cape 
Arago,  12  miles  northward. 
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Record  of  ves$eU  crossing, 
[Compiled  fh>m  weekly  reports.] 


Draught. 

Jaly. 

Ang. 

Sept. 

Oct. 

Nov. 

D4MS. 

Jan. 

3 

• 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

Total 

1882-'88. 
Not  a;iven 

6 

-■ 

6          2 

---■1 

4 

4 

6 

4 

34 

Less  than  7  feet 

■"2 

1 

*  i 

4 
2 

3 
1 

6 

7to8fettt 

; 

2 

1 
1 

6 

14 

8  to  9  feet 

8 



ToUl 

6 

6 

2 

6 

4 

5 

3 

6 

5 

» 

7 

4 

57 

1888-'84. 
Not  given 

8 
...... 

8 

Less  than  7  feet. 

7  to  8  feet 

8  to  9  feet 

3 
2 

4 

4 
2 

■■"2 
2 

2 
2 

5 
6 

5 
2 

4 
8 
2 

4 
1 

1 

1 
3 
2 

4 
2 

1 

88 

24 

7 

1 

Total  .... 

5 

4 

6 

4 

4 

10 

7 

9 

6 

6 

7 

* 

72 

1884-'85. 
Less  than  7  feet. 
7  t«>  8  feut 

3 
2 
1 

2 
3 

1 
2 

1 

2 

1 

1 

1 

...... 

1 
X 

1 

1 
...... 

2 

'. 

2 

1 
"2 

16 
13 

8  to  9  feet 

8 

Total 

6 

5          4 

2 

1        ^ 

1 

1 

1 

1 

3 

2 

4 

8 

87 

EXPORTS,  1884-^85. 
Lumber : 

Cargoes » 22 

Feet 2,975,000 

Wool: 

Tons., 

Fisli : 

Tons 

Cases 

Barrels 

Pork : 

Tons 

Barrels 

Batter : 

Tons.-.. , 

Chickens: 

Dozen 

Apples : 

Boxes - 

Hides : 

Tons 

Packages 


972 

30 

1,400 

419 

5 
49 

13 

20 

475 

6.7 
47 


Merchandise : 
Tons 

Machinery : 
Tons 


iafP0RT8y  1884-'85. 


906 

: 15 

Seven  vessels  in  the  trade.  Two  coasting  schooners  and  a  fishing  smack  built  on 
the  river  were  launched.  The  Parkersbnrg  saw-mill  was  rebuilt ;  ground  was  cleared 
for  a  saw-mill  near  Bandon.  A  building  up-stream  from  Parkersburg  was  erected  for 
a  sash  and  door  factory. 

The  Coquille  Valley  is  productive ;  its  timber  is  a  good  quality  of  fir,  white  cedar, 
and  myrtle.  The  upper  part  of  the  valley  is  agricultural.  The  dairy  and  grazing 
region,  south  half  way  to  Port  Orford,  finds  an  outlet  at  the  month  of  the  Coquille. 
The  river  is  navigated  by  light-draught  boats  for  40  miles ;  small  coasters  ascend  to 
Coquille  City,  28  miles. 


STATEMENT  OF  MR.   GBOROB  BENNETT. 


Bandon,  Oreo.,  July  2,  1885. 

Sir  :  I  beg  respectfully  to  draw  your  attention  to  the  following  particulars  con- 
nected with  the  produce  and  resources  of  that  important  portion  01  Southern  Oregon 
through  which  flows  the  Coquille  River  and  its  numerous  tribacaries,  and  also  to  the 

151  ENa 
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great  benefits  derived  by  the  iDhabitants  from  the  improvements  already  effected  »l 
that  river's  month,  trusting  that  in  so  doing  your  Department  may  be  induced  to 
place  the  matter  before  Congress  with  a  view  to  procure  an  appropriation  that  will 
be  at  least  snfficient  to  continne  the  present  Jetty  out  to  the  deep  water. 

In  addition  to  onr  products  which  pass  through  Port  B<^ndon  and  out  through  onr 
river's  mouth,  Port  Bandon  is  also  the  shipping  port  for  that  portion  of  the  coast 
stretching  south  for  about  14  miles,  and  embracing  Floras  Creek,  New  River,  and 
other  places  already  in  high  repute  for  the  product  of  their  dairies. 

Our  products  are  as  varied  as  are  to  be  found  anywhere.  Inland,  corn  matures  as 
well  as  it  does  in  any  State  in  the  Union,  whilst  down  here  on  the  coast  we  grow  en- 
cumbers, musk-melous,  and  citrons — the  products  of  a  semi-tropical  clime — sJongsids 
pot-atoes,  onions,  cabbages,  cauliflowers — the  products  of  a  temperate  clime.  All 
these  we  can  produce  in  profusion,  but  as  we  have  no  market  fur  them  we  merely 
grow  t-nough  for  our  own  use.  We  also  grow  peas,  oats,  wheat,  barley,  drc.  Our 
soil  here  is  mostly  a  sandy  loam,  containing  about  75  per  cent,  of  silica,  and  our  varied 
productions  are,  as  we  believe,  to  a  great  extent,  due  to  the  equability  of  our  climate. 
The  monthly  mean  of  January,  our  coldest  month,  is  46  degrees;  and  that  of  August, 
our  hottest,  is  59,  there  being  only  13  degrees  between  our  mean  extremes.  We  doubt 
if  this  can  be  said  of  any  other  poitiou  of  the  Uuited  States.  Our  butter  brings  the 
highest  price  in  San  Francisco, l>eing  the  product  of  a  cool  clime,  and  our  boef,  pork, 
and  mutton  are  favorably  known. 

Our  white  cedar,  myrtle,  ash,  oak,  and  pine  have  attained  such  a  favorable  notoriety 
In  the  city  that  we  deem  comments,  in  their  case,  unnecessary.  Within  the  twelve 
months  ending  June  30,  1885,  there  were  shipped  through  Port  Bandon  4,5,50,000  feet 
of  lumber,  mostly  white  cedar  and  first-clat»s  pine.  In  addition  to  this  there  was 
locally  consumed  about  2,000,000  feet  for  ship-building  and  for  the  erection  of  houses, 
barns,  &c.,  to  accommodate  our  numerous  immigrants,  many  of  whom  brought  with 
them  thoroughbred  cattle  and  good  blooded  horses. 

There  were  also  shipped  450  tons  of  butter,  salmon,  wool,  hides,  &c.,  and  in  addi- 
tion canned  salmon  and  match-wood. 

Our  imports  consisted  of  1,848  tons  of  the  ordinary  requirements  of  a  civilized  com- 
munity. 

As  yon  are  aware,  the  estimate)  for  making  the  necessary  improvements  at  the  mouth 
of  the  Coquille  is  $164,200;  of  this  sum  Congress  has  only  given  us  as  yet  $;W,000,  and 
the  benefits  arising  to  us  from  what  has  been  already  accomplished  has  benefited  us  very 
couRiderably.  Before  the  first  pile  was  driven  for  the  erection  of  our  jetty  our  imports 
came  to  Coos  Bay,  fi-oni  thence  they  went  through  Isthmus  Slough  to  Ai kin's  Land- 
ing, thence  over  the  Isthmus,  thence  through  Beaver  Slough  in  a  row-boat,  and  from 
thence  in  the  same  hazardous  conveyance  down  the  Coquille  River  to  thfir  destina- 
tion. This  cost  us  from  $12  to  §14  per  ton.  Now  they  come  in  through  our  river's 
month  for  from  $4.50  to  $5  per  ton.  On  onr  shipment  of  lumber,  via  the  ri  ver's  mouth, 
we  paid  $11  per  ton.    Now  we  pay  only  $5. 

As  you  will  perceive  the  dift'eieijce  between  the  cost  of  exporting  the  lumber  shipped 
this  year,  and  it  was  less  than  that  of  last  year,  owing  to  the  dullness  of  the  lumber 
market,  and  that  of  the  exports  and  imports  of  this  year,  compared  with  what  they 
would  cost  before  the  improvements  were  made,  amount  to  no  less  than  $40,584.  Thus, 
the  $30,000  expended  by  the  Government  at  thn  mouth  of  the  Coquille,  in  three  years, 
was  paid  back  to  the  people  iu  one  year,  and  35  per  cent.  over. 

Some  new  enterprises  are  spoken  of  here,  such  as  woolen-mills  and  a  beet-root  sugar 
factory.  The  building  for  a  sash  and  door  factory  is  erected,  tn  which  will  be  at- 
tached a  saw-mill.  The  ground  for  another  large  saw- mill  w^ithin  one  mile  of  the 
river's  mouth  is  already  prepared,  and  we  have  parties  engaged  in  the  deep-sea  fishing. 
The  little  schooner  belonging  to  one  of  these  which  went  to  sea  some  weeks  since  has 
not  yet  returned.  The  others  are  located  at  Tounet  Rock  Bay,  a^iout  half  a  mile  at 
the  south  side  of  jetty,  from  which  place  they  proceed  to  sea  in  open  boats  when  the 
weather  permits,  and  return  with  cod,  sea-bass,  rock-cod,  gurnet,  and  halibnt;  the 
first  of  the  latter  caught  weighed  K)  pounds.  These  are  put  on  board  one  of  onr 
river  steamers  and  readily  disposed  of  in  the  various  towns  and  villages  on  our  river's 
banks. 

Since  the  expenditure  of  the  last  appropriation  vessels  for  the  first  time  venture  oat 
at  night.  The  first  of  these  were  towed  out  by  Captain  Parker  a  short  time  since. 
Since  then  the  Parkersburs  went  out  on  the  14th  of  last  month  at  2  in  the  morning, 
and  the  Gem  on  the  24th  of  last  month,  near  midnight.  The  latter,  in  addition  to  the 
usual  supply  of  merchandise,  took  out  210,000  feet  of  lumber. 

I  am  authorized  to  state  that  when  the  south  wall  of  jetty  is  completed  to  the  deep 
water  as  now  sought,  a  steamer  will  ply  between  the  Coquille  and  San  Francisco. 
This  will  be  a  great  boon  to  us,  as  we  can  then  confidently  ship  perishable  articles, 
such  as  fresh  butter,  poultry,  vegetables,  «&c. 

When  what  we  require  is  completed,  or  even  commenced,  the  enterprise  previously 
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mentioned  will  start  into  full  work,  and  the  residents  in  this  valnable  portion  of  onr 
State  will  have  good  reason  to  gratefully  appreciate  the  soUoitude  and  oare  of  a  pa- 
ternal Government. 

I  remain,  sir,  with  ranch  respect,  yours,  very  respectfully, 

George  Benkxtt. 
Capt.  Cha.8.  F.  Powfll, 

Corps  of  Engineers, 


S  S  6. 

IMPROVEMENT  OF  SKAGIT,  8TEILAQUAMISH,  NOOTSACK,  SN0H031ISH. 
AND  8N0QUALMIE  RIVERS,  WASHINGTON  TERRITORY. 

Tbe  project  consists  in  annual  snagging  and  moderate  bar  scraping 
by  a  regularly  equipped  snag-boat  for  light-draught  navigation,  on  an 
aggregate  length  of  river  of  about  250  miles,  at  an  originally  estimated 
cost  of  $25,000  as  the  first  cost  of  the  boat  and  $10,000  annually  there- 
after for  her  operation.  The  amount  appropriated  on  this  project  is 
$30,000,  and  the  amount  expended  thereon  is  $30,212.30. 

A  contract  for  «  snag-boat  had  been  finished  during  the  previous 
yearl  She  lacked  full  completion  and  some  appliances  for  effective 
work.  The  smalluess  of  the  appropriation  of  July  o,  1884,  and  the  ur- 
gent need  of  the  boat's  service  permitted  only  a  meager  outfit. 

Work  by  a  small  boat  party  had  been  done  in  the  previous  year  on 
the  Snohomish  Eiver,  the  one  next  north  of  Seattle.  The  snag-boat 
was  therefore  sent  to  the  Steilaquamish  August  27,  where  she  removed 
34  snags  on  the  part  to  Florence^  6  miles  from  the  mouth  and  the  head 
of  present  desired  navigation. 

The  boat  was  then  transferred  to  the  Skagit,  where  she  worked  via 
Steamboat  Slough,  the  main  mouth,  to  Lyman's,  39  miles,  removing, 
with  the  aid  of  explosives,  1,168  snags  or  pieces  of  sunken  drift  and 
100  yards  of  rock.  The  snags  and  drift  were  large  and  heavy  and  more 
or  less  imbedded  in  the  bottom. 

There  were  two  bad  drift  jams  in  the  Skagit  delta,  one  at  the  head 
of  the  North  Fork  and  the  other  in  Main  River,  blocking  the  heads  of 
Deep  and  Freshwater  sloughs.  The  removal  of  the  former  was  de- 
sired to  give  a  short  cut  to  La  Conner,  and  the  latter  for  i)revention 
of  land  overflow.  Some  citizens  were  at  work  on  the  Main  River  jam 
who  expected  the  snag-boat  to  aid  them.  From  an  examination  of  the 
situation  it  was  deemed  proper  that  the  public  operations  should  be 
confined  to  the  single  navigated  channel. 

After  having  cleared  that  as  far  as  steamboats  generally  desired  to 
run,  the  snag-boat  was  sent  to  Swiuomish  Slough,  a  steamboat  passage 
on  the  route  connecting  the  mouths  of  the  rivers  to  be  improved,  where 
3  snags  were  removed.  The  snag-boat  was  withdrawn  to  Seattle  De- 
cember 16,  and  laid  up  in  the  Dwamish  River,  near  the  mouth. 

For  operations  on  the  Nootsack  River,  where  an  extensive  jam  below 
Nootsack  Crossing  prevented  a  desired  continuous  navigation  to  the 
crossing,  the  experienced  land  party  working  on  the  Chehalia  River 
were  transferred  to  the  Nootsack  jam  in  October.  A  passage  100  feet 
wide  of  removed  or  loosened  material  was  made  by  sawing,  cutting, 
blasting,  log  driving,  or  use  of  tackle  from  the  lower  end  of  the  jam 
to  within  200  yards  of  the  head ;  1,124  pieces  were  loosened,  and  also  a 
considerable  quantity  of  brush  and  sand.  Part  of  the  drift  was  driven 
down-stream. 


/ 
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All  operations  were  snspended  at  the  middle  of  December,  the  partj 
disbanded,  and  property  stored. 

A  contractor's  party  of  fonr  men,  under  a  local  citizen's  committee, 
worked  on  the  jam  in  conjunction  with  the  Government  party,  stopping 
in  December.    It  is  learned  that  this  party  resumed  work  about  last ' 
May  and  completed  the  passage  and  are  now  trying  to  make  a  navi- 
gable channel  through  it. 

The  estimate  for  next  year,  based  upon  experience  since  commence- 
ment of  the  project,  is  following : 

Completion  of  snag-boat  and  outfit $5,000 

Cost  of  work  on  five  rivers,  at  ^,000 15,000 

Annual  reserre  for  replacement  of  plant  at  end  of  ten  years 2, 000 


22,000 


APPROPRIATIONS. 


Act  June  14,  1880,  Skagit  River t2,500 

August  2,  le82,  Skagit,  Steilaquamish,  Nootsack,  Snohomish,  and  Snoqual- 

mie  rivers 20,000 

Act  July  5,  1884 10,000 

32,500 

Money  statement. 

July  1, 1884,  amount  available $6  79 

Amount  received  by  transfer  of  property  to  other  improvements 227  94 

Amount  appropriated  by  act  approved  July  5,  1884 10,000  00 

10, 234  73 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1, 1884 $10,219  12 

July  1,1885,  outstanding  liabilities 15  00 

10,234  12 

July  1, 1885,  amount  available 61 

'Amount  (estimated)  required  for  1  year's  completion  of  existing  project  15, 000  00 
J  Amount  that  can  be  profitably  expended  in  fiscsJ  year  ending  June  30,  Ic^  22. 000  00 
1  Submitted  in  compliance  with  requirements  of  section  2  of  river  and 

,     harbor  acts  of  1866  and  1867. 

COMMERCIAL  STATISTICS. 

The  rivers  are  in  the  collection  district  of  Pueet  Sound.  The  nearest  port  of  entry 
is  at  Port  Townsend,  Wash.  The  revenue  collected  there  during  the  year  endinjc 
June  30,  1885,  was  $48,062.05.    The  nearest  light-houses  are  on  Puget  Sound. 

The  number  of  new  coast,  harbor,  and  river  craft  registered  at  Port  Townsend  dur- 
ing the  year  was  twelve,  with  a  total  tonnage  of  1,178.74. 

The  aggregate  length  of  these  rivers  on  which  navigation  can  be  readily  improved  and 
extended  is  about  250  miles.  In  the  absence  of  wagon  roads  they  form  the  only  routes 
of  travel  and  transportation. 

The  lower  parts  of  the  valleys  are  adapted  to  agriculture ;  in  the  upper  portions 
are  tracts  of  fine  timber  and  reported  veins  of  coal  and  iron. 

Present  industries  are  logging  and  farming.  Grains,  vegetables^  hay  and  dairy  pro- 
ducts are  exported  by  river  s reamers  to  Seattle  and  other  towns  on  Puget  Soand. 

The  sections  tributary  to  the  rivers  are  growing  in  population  and  business. 


STATEMENT   BT    MR.   D.    O.   PEARSON    RESPECTING    TRAFFIC    AND    OB8TRUCTIOX8  ON 

THE  STEILAQUAMISH  RIVER. 

Stanwood,  Wash.,  June  5,  1885. 

Sir  :  The  exports  of  the  Steilaquamish  Valley  and  surronndiuff  country  consist 
mainly  of  grain  and  lumber  from  the  flats  around  the  month  of  the  Steilaqnamish. 
About  50,000  bushels  of  oats  and  600  or  700  tons  of  hay  are  shipped  annually.    Ths 
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carrying  of  the  j^rain  and  hay  is  done  by  light-dranght  steamers  plying  between 
Seattle  and  the  Skagit  River,  namely,  the  City  of  Qaincy  and  the  Glide. 

There  are  abont  l!;i,000,000  feet  of  saw-logs  cut  and  towed  from  the  Steilaqnamish 
Valley  annually,  being  towed  by  small  light-draught  steamers. 

The  transportation  of  grain  and  hay  from  the  upper  river  is  at  present  impossible, 
on  account  of  Jams  in  the  river.  From  the  month  grain  costs  $1.50  per  ton,  and  hay 
t2.50,  to  transport.  Near  the  month  of  the  river, 'at  present,  are  snags  and  shoal 
bars,  which  render  it  very  unsafe  for  steamers  to  navigate,  and  almost  impossible  to 
tow  logs,  and  render  it  very  dangerous  to  a  boom  of  logs,  by  breaking  the  chains  or 
spilling. 

The  snags  could  be  removed  for  about  $2,000. 

The  cost  of  towing  logs  at  present  is  12^  cents  per  thousand.    If  the  snags  were  re- 
moved, I  think  they  would  be  towed  for  10  cents  per  thousand,  a  saving  of  20  per 
cent.,  besides  the  liability  of  loss  in  towing. 
Respectfully, 

Capt.  Chas.  F.  Powell,  D.  O.  Pearson,  P.  M. 

Carp$  of  Engineers, 


SS  7. 

IMPROVEMENT  OF  THE  CHEHALI8  RIVER.  WASHINGTON  TERRITORY. 

The  project  coDsists  in  annual  snagging  operations  below  Olaqaato, 
82  miles  from  the  river's  mouth,  at  an  estimated  cost  of  $5,000.  The 
total  appropriation  since  adoption  of  this  plan  is  $5,500.  The  amount 
expended  thereon  is  $5,004.93. 

In  the  previous  year  a  passage  had  been  opened  through  one  of  three 
drift-jams  near  the  Chehalis  Indian  Reservation,  and  some  work  done 
below  to  free  the  river  from  its  mouth  to  the  landing. 

Operations  under  the  act  of  July  5, 1884,  were  to  be  applied  to  the 
two  jams  next  above  the  reservation  landing  in  order  to  make  a  contin- 
ous  opening  down-stream  from  the  stations  Chehalis  and  Oentralia  on  the 
Northern  Pacific  Railroad.  A  party  under  an  experienced  man  to  work 
from  land  and  small  boats  commenced  August  27,  and  completed  a  pas- 
sage by  the  middle  of  October;  1,711  pieces  of  drift  were  cut,  sawed, 
blasted,  or  burned,  and  loosened  where  not  removed.  The  party  worked 
down-stream  as  far  as  Black  River  driving  and  clearing  out  of  the  way 
refuse  from  the  jams. 

A  copy  of  a  report  of  a  Jate  examination  of  the  river  from  Chehalis 
down  is  attached.  It  appears  that  open  water  exists  from  above  the 
railroad,  with  more  or  less  isolated  drift  obstruction. 

It  is  proposed  to  use  small  balance  of  funds  on  hand  in  blasting  the 
worst  snags  below  the  Block  House,  a  point  between  the  reservation 
and  Elma. 

The  amonnt  estimated  for  next  year  is  the  cost  of  annual  work  for  a 
channel  free  of  drift  obstruction  from  Claquato  down. 

APPJROPRIATIONS. 

Act  August  2. 1882 $3,000 

Act  Julys,  1884 2.  .500 

Total 5,500 

Money  statement 

July  1,  1884,  amonnt  available $17  56 

Amount  appropriated  by  act  approved  July  5,  1884 2, 500  00 

Total 2,517  56 

July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 2,022  49 

July  1,  1885|  amonnt  available 495  07 
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[  Amonnt  (estimated)  required  for  1  year's  completion  of  existing  project.     $5, 000  00 
I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1867      5, 000  00 
1  Submitted  in  compliance  with  requirements  of  section  sj  of  river  and 
[     harbor  acts  of  1866  and  1867. 


KEPORT  OF   RIVER  EXAMINATION  BY  MR.   E.   H.  JEFFERSON,   SAILING  MASTER. 

Seattle,  Wash.,  July  18,  1H85. 

Sir  :  In  compliance  with  your  instructions  to  proceed  down  the  Chehalis  River, 
from  Chehalis  Station  to  Gray's  Harbor,  and  make  an  examination  of  the  same,  I 
have  the  honor  to  report  on  the  duty  performed  as  follows : 

On  the  11th  instant  I  succeeded  in  purchasing  a  14-foot  skiff  and  engaging  a  good 
man  to  accompany  me. 

The  distance  down  the  river  was  much  greater  than  I  anticipated,  and  instead  of  it« 
taking  me  about  one  day,  as  I  calculated  on,  it  took  me  fully  three  days  to  Elma. 
The  river  is  very  low,  and  in  poiiions  of  it  there  is  no  current  whatever  to  help  a  Imat 
along.  It  is  comparatively  dead  water,  except  at  the  rifiles  and  gmvel-bars,  of  which 
there  are  a  great  number.  I  passed  over  76  of  them,  on  which  the  depth  of  water 
rauged  from  3  to  12  and  14  inches ;  over  a  great  many  of  them  we  had  to  wade  and 
drag  the  skiff.  The  deeper  ones  could  be  run;  but  it  required  skillful  management 
to  avoid  capsizing  by  striking  bowlders  and  brush  along  the  shore. 

From  all  accounts,  and  from  my  own  judgment,  I  should  say  that  the  distance  from 
Chehalis  Station  to  the  mouth  of  the  river  is  about  100  miles.  It  is  over  60  by  th« 
wagon  road,  consequently  is  much  more  by  the  river,  as  that  is  very  tortuous,  wind- 
ing and  tnruing  in  every  conceivable  manner  and  direction. 

On  the  morning  of  the  12th  instant  I  started  and  inade  the  Indian  Reservation  the 
same  evening;  on  the  evening  of  the  13th  Porter  Creek,  and  on  the  evening  of  th« 
14th  Klma,  where  I  was  instructed  to  leave  the  skiff.  I  let  my  man  go  here,  and  he 
walked  back  to  Chehalis.  Mr.  Abell  sent  a  man  with  me  to  Montesano,  12  miles 
below,  where  I  could  take  a  steamer  duwn  the  balance  of  the  way  to  Gray's  Harbor, 
the  same  man  returning  with  the  skiff  to  Elma. 

On  the  morning  of  the  15th  I  took  the  little  mail  steamer  at  Montesano,  went  down 
to  Hoquiam,  and  returned  the  same  evening.  On  the  16lh  I  took  the  stage  at  Mon- 
tesano, arriving  at  Olympia  in  the  evening,  and  on  the  17th  came  to  Seattle  by 
steamer. 

From  inquiries  concerning  the  river  above  Chehalis  Station  I  find  that  it  is  navi* 

fable,  when  the  river  is  up,  for  about  25  miles,  and  is  comparatively  free  of  snags. 
*rom  Chehalis  to  Centralia  (8  miles)  there  is  a  good  stretch  of  ri  v«r ;  depth  of  water 
from  2  to  20  feet,  no  current,  and  no  snags  to  speak  of.  From  a  point  a  tew  miles  be- 
low Centralia  the  riffles  and  gravel-bars  commence  and  continue  at  intervals  clear 
down  to  Elma,  and,  as  a  rule,  the  sections  of  river  between  them  are  dead  water — no 
current  to  speak  of,  but  Over  the  riffles  the  water  runs  very  swift. 

About  one- quarter  of  a  mile  below  the  reservation  the  old  drift-pile  or  jam  com- 
mences. I  stopped  here  and  gave  it  a  good  investigal^iou,  making  a  rough  sketch  of 
it,  inclosed  herewith.  The  old  bed  of  the  river  here  is  completely  filled  up  with  drift, 
saw-logs,  and  gravel.  It  is  estimated  that  there  are  5,000,000  feet  of  logs  in  there.  A 
gang  of  men  are  at  work  getting  them  out,  and,  of  nece.ssity,  are  forced  to  move  som« 
of  the  drift,  but  I  hardly  think  the  river  will  follow  the  old  bed  again,  as  the  "cut- 
off'* is  about  as  wide  as  the  old  channel.  It  is  about  a  mile  from  the  upper  end  of  th« 
drift  to  the  lower  end,  but  it  is  not  continuous ;  it  is  in  patches. 

The  banks  are  lined  with  trees  that  have  washed  in  and  have  caught  and  hung  in 
places.    In  some  cases  the  tops  reach  nearly  across  the  now  narrow  channel. 

There  are  roots  and  stumps  also  deposited  along  the  channel  for  miles  below.  I 
think  that  Hedges  did  the  most  of  his  work  on  this  "cut-off,"  as  I  see  evidences  of  it. 
*  *  *  A  great  deal  of  the  drift,  where  it  is  in  piles  or  patches,  could  probably  bs 
burned  during  the  dry  season. 

Between  the  reservation  and  Elma  (25  or  30  miles)  is  the  worst  section  of  tht 
river;  the  bection  that  needs  the  most  improvement. 

I  hardlv  feel  competent  to  estimate  the  cost  of  cleaning  the  river.  I  hardly  think 
a  gang  of  men  could  clean  it  out  good  in  one  season,  working  only  when  the  water 
is  low. 

>ome  of  the  farmers  living  near  the  river  at  the  old  jam  think  there  is  danger  of 
another  blockade  if  some  more  work  is  not  done  there.  Such  a  thing  may  possibly 
occur,  but  I  think  the  chances  are  against  it.  There  are  little  patches  of  drift  and 
snags  in  ]»laces  clear  down  to  Elma ;  there  is  one  of  considerable  consequence  7  miles 
above  that  place.  From  Elma  down  to  Aberdeen,  at  the  mouth  of  the  river,  the  dis- 
tance is  about  30  miles,  and  tide-water  extends  to  within  a  mile  or  two  of  Elma. 

Just  below^r.  AbelFs  place  are  a  couple  of  riffles  on  which  there  is  about  12  inches 
of  water  at  the  present  stage ;  he  says  if  a  few  of  the  logs  that  are  embedded  in  the 
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grave)  on  those  rifflee  were  removed  he  could  navigate  from  his  place  down  at  all 
tiroes  of  the  year. 

Mr.  AbelVs  boat  is  the  only  one  there  at  present  that  pretends  to  nin  above  Monte- 
sano  ;  she  makes  a  trip  occasionally  np  as  far  as  the  *'  clock  House/'  about  midway 
between  Elma  and  the  reservation,  when  the  river  is  up  ;  she  is  a  poor  excuse  for  a 
steamboat;  has  deficient  boiler  power,  and  is  run  with  a  belt  connection  ;  her  hull  is 
also  illy  shaped  and  modeled,  having  formerly  been  an  oyHter  plunger. 

From  Montesano  down  it  is  the  pVettiest  river  in  the  Territory ;  wide  and  deep, 
with  but  four  or  five  snags  in  it.  The  little  mail  f^teamer  (a  propeller),  drawing  5  feet, 
can  rnd  up  at  all  times  of  the  tide ;  and  at  high  tide  vesseli*  drawing  lb  feet  can  so  up. 

The  river  Is  navigable,  on  an  average,  about  six  months  in  the  year,  and  miring 
that  time  I  see  no  aerious  obstructions  to  navi|;ation.  The  cry  seems  to  be  along  the 
river  **  if  the  Government  would  only  clean  it  out  we  would  have  steamboats  run- 
ning on  it."    The  fact  is  there  is  no  boat  there  fit  for  the  purpose.        •        •        • 

A  man  at  Porter  Creek  says  he  has  flat-boated  goods  from  up  Black  River  (which 
empties  into  the  Chehalis  about  2  miles  l)elow  the  reservation)  down  to  Gray's  Har- 
bor ;  he  has  also  rafted  lumber  down  from  his  mill  at  Porter  Creek. 

Wheat  and  other  truck  are  taken  down  from  the  **  Block  House  "  in  canoes  at  times 
and  logs  are  run  on  all  parts  of  the  river.  There  are  four  county  bridges  across  it ; 
one  at  Chehalis,  one  3  miles,  and  one  6  miles  above,  and  one  at  Centralia;  they  are 
about  30  or  35  feet  above  the  river  at  its  present  stage.  There  is  a  grist-mill  on  the 
river  bank  at  Centralia  and  one  at  Elma.  and  several  saw-mills  scattered  along  from 
Chehalis  down. 

Take  it  upon  the  whole,  I  don't  think  the  river  is  any  worse  thfin  the  Nooteack  or 
the  Snoqualmie,  as  far  as  snags  or  drift  is  concerned ;  a  proper  boat  could  get  along 
all  right  when  the  river  is  up.  Eighteen  years  ago  the  steamer  Chehalis  made  a  trip 
or  two  to  a  point  25  miles  above  Chehalis  Station.  •  •  •  j  think  it  doubtful  if  a 
raft  could  be  constructed  that  would  float  down  at  the  present  stage  of  water ;  in 
some  places  there  was  not  enough  for  the  skiff  with  one  man  in  it 

A  light  scow  would  be  the  thiug  to  carry  the  camp  outfit  and  tools ;  men  could 
Jump  over  the  side  and  wade  and  drift  and  drag  such  a  craft  over  the  shoal  places. 
Mr.  Abell  told  me  that  he  had  such  a  craft,  left  there  by  Mr.  Hedges,  but  that  it 
went  out  with  the  flood  last  winter.  He  has  a  little  scow  suitable  for  working  from, 
which  he  says  is  in  good  order.  The  skiff  I  bought  at  Chehalis  is  hardly  fit  to  work 
from  as  it  is  so  narrow  and  cranky,  easily  upset.  But  if  you  conclude  to  do  any  work 
no  doubt  some  plan  could  be  devised.  Centralia,  I  think,  would  be  the  nearest  point 
to  either  place  on  the  river,  that  I  named  the  work  might  be  done.  From  that  sta- 
tion to  the  reservation  the  distance  is  about  15  miles  by  wagon-road  and  to  Elma  it 
is  25  or  30  miles. 

There  is  no  talk  of  any  railroad  reaching  Gray's  Harbor  except  the  logging  road 
being  built  by  the  Port  Blakely  Mill  Company,  and  they  will  prooably  not  extend  it 
any  faster  than  they  require  the  logs. 

The  Satsop  River  comes  into  the  Chehalis  2  miles  below  Elma ;  the  Wynooohie  and 
the  Wishkah  come  in  between  that  and  its  mouth.  The  two  latter  are  navigable  for 
12  or  15  miles  when  the  tide  is  in,  and  are  good  logging  streams. 

Respectfully  submitted. 

£.  H.  Jbpfbrson. 

Capt.  Charles  F.  Powkll, 

Corp$  of  Engipeert. 


COMMERCIAL  STATISTICS. 

The  Chehalis  River  is  in  the  collection  district  of  Puget  Sound.  Port  Townsend, 
Wash.,  is  the  nearest  port  of  entry.  The  nearest  light-house  is  on  Toke  Point,  at 
the  entrance  to  8hoalwater  Bay,  Washington  Territory,  about  16  miles  from  the  en- 
trance  to  Gray's  Harboi,  into  which  the  Chehalis  empties. 

The  amount  of  revenue  collected  at  Port  Townsend  during  the  year  ending  June  30, 
ISa*!,  was  848,062.05. 

Immigration  and  capital  have  been  largely  directed  to  the  country  tributary  to  the 
Chehalis  River  and  Gray's  Harbor.  Lumbering  near  the  month  of  the  river  and  on 
the  harbor,  and  farming  on  the  river  are  the  principal  industries.  Coasters  ascend 
to  Montesano,  about  12  miles  from  the  mouth. 


HTATKMKNT  BY   MR.    W.   T.    AHELL. 

Elma,  Wash.,  «/uit0  23,  1885. 

Sir:  I  have  a  steamboat  called  the  Bay  Center,  32  tons  register,  which  I  run  from 
the  mouth  of  the  Chehalis  River  to  the*  Elma  Landing  (head  of  tide-water),  a  dis- 
tance of  about  28  or  30  miles. 
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The  river  above  MoDtesano  is  bo  obstrncted  vrith  snagti  that  I  cannot  make  regalar 
trips  as  far  as  Elma;  if  the  obstructions  were  taken  out  there  is  water  the  year 
around  for  a  light-draught  boat  as  far  as  Elma.  There  is  water  seven  or  eight  months 
of  the  year  for  a  boat  to  Ceutralia  on  the  Northern  Pacific  Railroad. 

I  have  made  several  trips  20  miles  above  Elma  during  high  water  in  the  winter 
season,  but  it  is  difficult  and  dangerous  on  account  of  snags  and  jams  in  the  river. 

I  cannot  give  a  correct  estimate  of  the  amount  of  business  on  the  river.  I  have 
freighted  several  hundred  tons  of  freight,  but  I  freight  but  a  small  part  of  it.  The 
best  part  of  the  agricultural  land  is  on  the  upper  river»  where  a  boat  cannot  get  to  it 
on  account  of  obstructionw.  The  valley  of  the  Chehalis  is  an  extensive  body,  good 
agricultural  land,  and  is  fast  settling  up,  and  the  river  is  needed  for  transportation 
purposes.  The  great  part  of  the  transportation  is  done  with  wagons  at  great  ex- 
pense. 

Three  steamboats  run  on  Gray's  Harbor  and  the  river  all  the  time  as  far  as  Monte- 
sano.    The  river  is  bridged  at  Centralia  and  Chehalis. 
YonrSf  respectfully, 

W.  T.  Abell. 

Capt.  Charlks  F.  Powell, 

Corp»  of  Engineers, 


STATEMENT  OF  MB.  M.  T.   CURRY. 

Centralia,  Wash.,  July  9,  1885. 

Sir:  •  •  •  The  Chehalis  River  could  easily  be  rendered  navigable  for  boata 
drawing  from  3  to  5  feet  of  water  from  here  to  tide-water  at  Montesano.  But  on  ac- 
count of  jams,  snags,  and  shoal  bars,  it  has  been  impassable  for  several  years.  Hence 
it  is  impossible  to  give  an  account  of  the  exports  and  imports  of  this  region. 

The  navigation  of  the  Upper  Chehalis  would  be  of  inestimable  benefit  to  this  coun- 
try, affording  commercial 'facilities  to  the  present  settlers  and  inducing  others  to 
settle. 

A  large  and  fertile  country  is  tributaiy  to  the  Chehalis  River  between  here  and 
tide-water;  but  on  account  of  impassible  roads  it  is  cut  off  from  all  the  centers  of 
trade  for  many  months  of  the  year. 

Nothing  could  contribute  to  the  development  of  this  country  so  well  as  the  removal 
of  the  obstructions  of  the  Chehalis  River  between  Centralia,  in  Lewia  County,  and 
Montesano,  in  Chehalis  County. 

I  remain,  sir,  yours,  very  respectfully, 

M.  T.  Curry. 

Capt.  Charles  F.  Powell, 

Corps  of  Engineers. 


SS  8. 


GAUGING  WATERS  OF  THE  COLUMBIA  RIVER   AND  PRINCIPAL   TRIBU- 

TARIE8. 

The  object  here  is  to  operate  an  aatomatic  gange  at  Astoria  and 
maintain  staff-gauges  above,  for  pilots'  information,  and  for  record  of 
tides  and  stages  of  river,  one  service  of  the  Astoria  gauge  being  to 
show  the  condition  of  the  bar  at  the  month  of  the  Columbia  River  with 
regard  to  roughness.  It  is  also  intended  to  measure  the  tidal  and  river 
volumes. 

The  Astoria  gauge  was  operated  from  September  22  to  the  end  of 
the  year.  Bar  tug-masters  and  steamships'  pilots  have  generally  re- 
ported observations  of  the  bar  conditions  at  times  of  their  crossings 
upon  furnished  forms,  as  requested,  the  special  object  being  to  accumu- 
late data  as  to  the  control  of  the  secondary  movement  of  the  gauge- 
pencil  by  the  bar  condition,  and  to  determine  a  scale  for  closely  reading 
such  curve  indications,  as  explained  in  the  previous  report- 
Four  standard  staff  gauges,  reading  to  10  feet  above  low  water,  were 
placed  in  September  at  Saint  Helen's,  Columbia  City,  near  Martin's  Isl- 


APPENDIX    8S REPORT   OF   CAPTAIN   POWELL.  2409 

and  and  near  Walker's  Island,  f^olumbia  River,  for  pilots'  use;  the 
stalTs  are  black,  graduated  to  half  feet,  the  iignres  6  inches  high,  and 
the  division  marks  are  zinc. 

The  Astoria  sheets  were  partly  read  and  tabulated.  It  is  expected 
to  complete  this  and  to  study  the  observations  in  connection  with  a 
series  obtained  at  Yaquina  Bay. 

The  amount  estimated  as  of  profitable  expenditure  is  for  the  year's 
application  of  the  project. 

APPROPRIATIONS. 

Act  August  2,  IS&ly  gauging  waters  of  the  Columbia  River  from  Astoria  to 
the  bar $500  00 

Act  July  5,  18b4,  gauging  waters  of  the  Columbia  River  and  principal 
tributaries 1,000  OO 

1,500  00 

Money  statement, 

July  1, 1884,  amount  available $0  1^ 

Amount  appropriated  by  act  approved  July  5, 1864 1, 000  00 

1.000  19 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of  outstanding 

liabilities  July  1,  1884 789  95 

July  1,  1885,  amount  available 210  24 


1 


Amount  that  can  be  profitably  expended  in  fiscal  y  earending  June  30, 1887      5, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


S  Sg. 

preliminary  examination  of  the  entrance  to  nehalem  bay  and 

river,  oregon. 

United  States  Engineer  Office, 

Portland,  Oreg.y  October  22,  1884. 

Sir:  1  have  the  honor  to  submit  the  followiug  report  of  a  prelimi- 
nary examination  of  the  entrance  to  Nehalem  Bay  and  Biver. 

The  entrance  to  Nehalem  Bay,  as  the  mouth  of  the  river  is  sometimes 
called,  is  on  the  Oregon  coast,  39  miles  south  of  the  mouth  of  the  Co- 
lumbia Eiver  and  6  miles  north  of  the  entrance  to  Tillamook  Bay. 

The  Nehalem  Bay  has  an  area  of  about  IJ  square  miles.  It  is  con- 
nected with  the  ocean  by  a  narrow  channel  2%  miles  in  length,  with  a 
width  varying  from  nearly  one-half  mile  at  its  upper  end  to  less  than 
one-quarter  of  a  mile  near  its  sea  end.  The  course  of  the  channel,  which 
is  really  the  mouth  of  the  river,  is  south.  The  bay  lies  east  and  west, 
while  the  channel  runs  south,  close  and  parallel  to  the  ocean,  from 
which  it  is  separated  by  a  narrow  peninsula  of  barren  sand.  Passing 
from  this  arm  into  the  sea,  the  river  parts  into  three  small  outlets.  The 
main  one  continues  in  the  general  southerly  course  for  three  fourths  of 
a  mile,  at  first  nearly  parallel  to  the  beach,  and  then  turning  gradually 
to  the  ocean. 

Assistant  Engineer  Eastwick,  who  made  the  examination,  was  not 
able  to  procure  any  facilities  for  getting  on  the  bar  when  he  wa«  at  the 
bay,  and  was  obliged  to  content  himself  with  a  view  of  the  bar  from 


I 
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shore.  This  was  done  at  low  water  from  the  sand-spit  of  the  peninsala. 
It  was  also  learned,  on  good  inforniatiou,  that  the  bar  is  of  shiH^in^  sand, 
without  rocks.  Apparently  there  is  no  rock  formation  on  the  immedi- 
ate coast  between  points  about  6  miles  above  and  below  the  entrance. 

As  far  as  known  no  vessel  has  ever  crossed  the  bar. 

A  survey  of  the  entrance  to  the  river  was  made  by  the  Coast  Snrvej 
in  1868.  The  map  of  this,  not  published,  on  a  scale  of  j^^  shows  the 
curve  of  2  fathoms  depth  at  low  water  from  the  inside ;  exterior  are 
depths  of  7,  8,  and  11  feet,  and  beyond  breakers  are  noted  from  shore 
to  shore. 

On  the  inside  the  channel,  a«  shown  on  the  map,  of  2  fathoms  or  more 
in  depth,  leading  to  the  river,  is  from  100  to  200  yards  in  width.  About 
midway  between  the  ends  of  the  channel  the  2-fathoms  curves  are  sep- 
arated for  a  length  of  one-fourth  of  a  mile,  on  which  are  only  10  and  11 
feet  depths.  At  other  places  in  the  channel  are  4  and  5  fathom  sound- 
ings. At  its  head,  where  the  channel  joins  the  bay,  or  properly  speak- 
ing a  wide  reach  of  the  river,  a  9  feet  curve  only  can  be  traced  to  the 
limit  of  the  survey,  about  three-fourths  of  a  mile  beyond  the  head. 

Mr.  Eastwick  reports  that  his  soundings  in  the  bay  gave  a  minimum 
depth  of  10  feet  at  low  water,  with  no  considerable  extent  of  deeper 
water.  He  further  notes  that  at  extreme  low  water  an  extensive  sand 
bar  is  exposed  in  the  middle  of  the  bay,  and  that  tidal  currents  of  6  to 
7  miles  per  hour  flow  through  the  narrow  channel  connecting  the  bay 
and  ocean.  His  soundings  in  the  channel  agree  with  those  on  the  Coast 
Survey  map.  The  bottom  is  sand  and  mud,  except  on  the  shore  oppo- 
site the  lower  end  of  the  peninsula,  where  a  small  ledge  of  rock  is 
shown. 

A  second  Coast  Survey  map,  1875,  scale  of  j^rJ^c^  I  believe,  also  not 
yet  published,  shows  6  feet  curves  of  depth  extending  from  shore  to 
shore  at  the  sea  bar,  and  breakers  are  marked  over  its  whole  extent. 
The  least  distance  between  the  outer  and  inner  Ifathom  curves  is  about 
225  feet.  The  soundings  are  not  given  on  the  map ;  probably  there  is 
less  than  6  feet  in  the  bar  channel.  The  map  includes  the  wide  reach 
of  river  near  its  mouth,  one  called  the  bay.  It  shows  a  channel  near 
the  south  shore  and  a  cut-oft' around  a  sand-bank,  both  of  equal  or  less 
width,  to  the  narrow  arm  connecting  this  reach  with  the  sea.  An  ex- 
tennive  mud  flat,  bare  at  low  water,  is  marked  on  the  north  side  of  the 
reach. 

•An  engineer  survey  of  the  mouth  of  the  Nebaleni  Hiver  was  contem- 
plated in  the  act  of  March  3,  1875.  A  report  recommending,  for  rea- 
sons stated,  the  postponement  of  the  survey,  is  given  in  a  letter  of  the 
Secretary  of  War,  Senate  Ex.  Doc.  No.  42,  Forty -fourth  Congress,  first 
session.  It  appears  from  this  report  that  the  people  of  the  Kehalem 
vicinity  desired  an  official  chart  of  the  i^ea  entrance,  "showing  course 
or  courses  of  the  channel,  its  breadth,  and  the  depth  of  the  water  therein 
at  high  and  low  water,  also  the  depth  and  character  of  the  water  on 
each  side  of  the  channel,  and  that  such  chart  shall  embrace  the  waters 
contiguous  to  the  entrance  outside  and  inside,  as  far  as  is  customary  for 
the  Government  to  make  such  surveys  and  maps;''  and  that  the  chart 
was  wanted  so  that  mariners  and  others  who  may  wish  to  visit  the  river 
can  have  the  necessary  infonfiation  ;  in  other  words,  a  chart  for  sailing 
purposes,  instead  of  an  examination  with  a  view  to  a  navigation  im- 
provement. 

It  further  appears  that  the  postponement  of  the  examination  was 
made  in  expectation  that  the  required  information  would  be  duly  sup- 
plied in  the  course  of  the  progress  ot  the  Coast  Survey. 
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Enough  is  kuown  of  the  Nehalem  bar  to  conclude  that  it  is  too  shoal 
for  easy  crossings  by  the  smaller  class  of  coasters.  Works  of  contrac- 
tion would  probably  give  a  channel  of  required  depth  and  stability  for 
these  vessels.  But  it  does  not  appear  to  me  that  the  least  cost  of  im- 
provement works  is  warranted  by  the  traffic  of  the  region  in  its  present 
state  of  development.  I  have  to  report,  therefore,  that  the  entrance  to 
!Nehalem  Bay  and  Eiver  is  not  now  worthy  of  improvement. 

An  extract  of  a  report  of  an  examination  of  the  lower  Nehalem  region 
by  Assistant  Engineer  Eastwick  is  appended,  and  also  a  description  of 
a  late  trip  down  the  Nehalem  River  by  Mr.  J,  L.  Barnard,  esq.,  of  Port- 
land, Oregon,  who  is  interested  in  a  project  to  establish  a  saw-mill  on 
Nehalem  Bay,  and  who  made  the  trip  to  examine  the  timber  of  th<» 
country. 

Very  respectfully,  your  obedient  servant, 

Ghas.  F.  Powell, 


The  Chief  of  Engineers,  U.  S.  A. 


Captain  of  Engineen. 


report  of  mr.  philip  g.  eastwick,  assistant  bnginbkr. 

United  States  Engineer  Office, 

Portland,  Oreg.,  October  11,  1834. 

Sir*.  I  have  the  honor  to  snbmit  the  following  report  of  the  ezaminatioD  of  tb^ 
lower  part  of  the  Nehalem  River  and  the  entrance  thereto,  made  in  compliance  with 

yoor  iustructiouB : 

•  »  •  #  •  ♦  • 

The  en  tire  valley  of  the  Nehalem  and  of  its  tributarieB  is  inclosed  by  mountain  slopes, 
at  the  basis  of  which  generally  are  to  be  found  areas  of  varying  width  of  bench  or 
bottom  land,  some  of  which  is  occupied  by  settlers. 

Where  the  river  passes  through  the  coast-range  the  valley  is  narrowed  by  the  bills 
coming  close,  to  the  river,  thus  separating  the  upper  and  lower  settled  districts.  This 
contined  reach  of  the  river  is  estimated  to  be  about  20  miles  in  length.  Through  it 
there  are  no  facilities  for  travel  except  that  afibrded  by  a  rude  trail  over  which  horses 
can  be  taken  with  diflScuIty.  The  upper  district  is  accessible  from  Saint  Helen's,  West- 
port,  and  Astoria,  on  the  Columbia  River,  and  from  Forest  Grove,  on  the  Oregon  and 
California  Railroad,  by  roads  and  trails  over  the  intervening  mountains.  The  lower 
district  is  only  accessible  at  present  from  the  north  by  means  of  two  trails  fh)m  Seaside, 
on  the  south  end  of  Clatsop  Beach,  and  from  Tillamook  Bay,  on  the  south,  by  the  ocean 
beach.  Wherever  the  trails  leave  the  beach  they  enter  the  mountains,  where  they  ara 
steep  and  very  undulating,  passing  over  high  elevations,  and  during  the  rainy  season 
are  almost  impassible  by  horsemen. 

My  personal  examination  extended  only  to  that  part  of  the  lower  district  in  the  im- 
mediate vicinity  of  Nehalem  Bay  and  the  entrance  to  it  from  the  ocean. 

In  the  lower  district  there  are  at  present  forty-one  families  and  an  aggregate  popu- 
lation of  about  150.  The  industries  lullowed  are  farming  on  a  limited  scale,  cattle 
raising,  and  butter-making.  The  expense  of  gerting  products  to  market  is  such  as  to 
limit  the  production  of  the  country.  During  the  season  just  closed  there  have  been 
sent  out  from  the  district  10,000  to  12,000  pounds  of  butter  in  kegs  and  300  head  of  cat- 
tle. The  butter  has  been  taken  to  Tillamook  Bay  by  teams  on  the'sand-beach,  and 
thence  by  boat  to  the  steamboat  landing  at  Hobsonville.  The  cattle  were  driven  out 
over  the  trail  to  Seaside,  and  thence  to  Astoria.  This  district  is  capable  of  supporting 
a  largely  increased  population  whenever  more  convenient  channels  to  market  are 
opened. 

The  tidal  compartment  of  the  river  traverses  a  flat  valley  of  bottom  land  and  tide- 
marsh  varying  in  width  from  one-fourth  mile  to  one  and  one-half  miles.  But  a  small 
part  of  the  available  agricultural  land  is  at  present  cleared  and  under  cultivation. 
The  flanking  hills  are  generally  quite  precipitous,  and,  with  the  exception  of  an  oc- 
casional bald  area,  are  generally  heavily  timbered. 

To  the  north  of  Nehalem  Bay,  as  far  as  the  foot  of  Necarney  Mountain,  which  is  about 
3  miles  distant,  the  country  is  hilly  and  the  soil  sandy;  a  large  extent  of  this  is  prai- 
rie land,  and  used  principally  for  grazing.  Necarney  Mountain  is  a  very  high  ridgo 
with  very  precipitous  slopes  extending  inland  from  the  ocean. 
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The  western  and  southern  slopes  are  barren  of  trees.  Around  the  flank  of  the  m'^nnt- 
ain  the  trail  to  Seaside  passes,  reaching;  a  maximum  elevation  of  about  850  feet  above 
the  sea.  This  ridge  terminates  on  the  ocean  in  a  high  vertical  bluff.  On  the  south 
side  of  the  bay  the  slopes  of  the  hills  terminate  close  to  the  water.  The  hills  are 
steep  and  high  and  heavily  covered  with  timber.  This  continues  down  the  left  bank 
of  the  chaonel,  connecting' the  bay  with  the  ocean.  T^  the  west  of  Nehalem  Bay  lies 
a  heavily  rolling,  barren,  sandy  plateau.  To  the  south  of  this  plateau  extends  the 
low,  sandy  peninsula  over  2  miles  long,  separating  the  lower  arm  of  the  bay  from  the 

Pacific  Ocean.    This  peninsula  is  bare  of  soil  or  vegetation. 

«  •  •  1^  «  •  « 

On  the  uplands  adjoining  the  upper  part  of  the  river  are  found  large  areas  of  land 
heavily  timbered  with  fir  and  some  hemlock,  and  on  the  lower  lands  and  bottoms 
spruce,  alder,  and  cedar  of  excellent  quality  is  found. 

The  first  run  of  salmon  enters  the  river  in  July  and  continues  until  the  close  of  Sep- 
tember. This  fish  is  an  excellent  one  for  canning  or  salting,  and  averages  30  pounds 
in  weight.  The  second  run  commences  at  the  close  of  the  first  run  and  continues 
from  six  weeks  to  two  months.  They  are  known  as  the  '*  sllversides,''  are  very  plen- 
tiful, and  weigh  from  12  to  15  pounds.  They  are  valuable  chiefly  for  salting.  The 
third  run,  known  as  the  '^  chum  salmon,'*  is  an  inferior  fish,  not  suitable  for  canning, 
but  can  be  used  for  salting  and  for  the  oil  they  yield.  They  commence  to  run  in  No- 
vember and  continue  all  winter. 

Lignite  coal  of  good  quality  has  been  discovered  in  the  mountains  adjacent  to  the 
Lower  Nehalem  district ;  but  little  is  yet  known  of  the  value  or  extent  of  the  coal 
fields. 

It  is  also  reported  that  limestone  in  considerable  quantity  is  found  in  this  district. 

For  some  years  past  a  number  of  parties  have  had  their  attention  called  to  this 
river  with  a  view  to  the  establishment  of  saw-mills  and  fisheries,  but  have  been  de- 
terred from  investing  in  these  enterprises  for  want  of  reliable  information  as  to  the 

bar  at  the  entrance. 

«  •  #  «  «  «  « 

Very  respectfully,  yoar  obedient  servant, 

Philip  G.  Eastwick, 

Ainysiani  Engintfr. 
Capt.  Cha8.  h\  Powell, 

Corps  of  Engineers,  U,  S,  A, 


REPORT  OF  MR.  J.  L.  BARNARD. 

Portland,  Oreo.,  October  10,  1884. 

Eight  or  nine  miles  up  the  coast  from  Garabaldi,  in  Tillamook  County,  there  emp- 
ties into  the  Pacific  Ocean  a  beautiful  river  called  the  Nehalem,  draining  the  country 
for  more  than  100  miles  in  length,  running  through  three  counties,  and  very  circuitous 
in  its  course,  as  one  can  imagine  when  they  learn  that  the  source  is  only  about  15 
miles  distant  from  its  mouth.    On  this  river  are  three  settlements. 

Leaving  Portland,  and  proceeding  down  the  river  Columbia  as  far  as  Saint  Helens, 
we  found  a  wagon-road  25  miles  in  length,  which  brought  us  to  Browsers  Mill,  about 
100  miles  from  the  mouth  of  the  Nehalem  River.  This  is  called  the  upper  settlermenty 
and  has  a  population  of  one  or  two  hundred  people  who  have  taken  up  farms  along 
the  river.  Here  we  built  a  boat,  24  feet  long  and  3  feet  wide,  and  procuring  some 
pitch  from  a  tree  near  at  hand,  boiled  it  down  and  made  the  bottom  water-tight. 

Securing  the  services  of  two  men,  both  of  them  being  raftsmen,  with  the  surveyor 
of  Nehalem,  we  proceeded  to  make  the  first  trip  ever  made  by  white  men  from  the  up- 
per Nehalem  to  the  ocean,  and  on  our  way  passed  beautiful  timber  of  fir,  spruce,  hem- 
lock, and  cedar,  and  occasionally  clearings  where  the  settlers  were  making  homes  for 
themselves. 

On  the  second  day  we  came  to  the  middle  seWementf  where  the  three  Fish  Hawk 
Rivers  emptv  into  the  Nehalem.  Here  we  found  some  good  farming  lands.  On  the 
morning  of  the  third  day,  as  we  were  paddling  down  the  river,  we  landed  on  the  right 
bank  in  search  of  game,  and  scarcely  had  the  first  man  landed  before  we  heard  the 
crack  of  a  rifle,  repeated  time  and  again,  and  looking  down  the  river  we  could  see 
a  band  of  elk,  about  thirty  in  number,  trotting  through  the  brush  along  the  river  bank. 
From  this  point  we  soon  passed  the  military  trail  cut  from  Forest  Grove  to  Astoria, 
which  was  formerly  used,  but  now  abandoned.  Here  the  cedar  timber  belt  commences, 
the  best  of  which  is  fouud  high  up  on  the  mountain  sides.  The  banks  of  the  river 
are  abrupt  and  rocky,  the  mountains  in  many  places  coming  down  to  the  river  banks, 
down  which  the  timber  can  be  easily  rolled  into  the  river. 

From  the  middle  settlement  to  the  commencement  of  the  lower  settlement,  which 
is  about  15  or  20  miles  from  the  mouth  of  the  river,  the  country  is  an  unsurvesfed  vnl- 
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^lernesa  of  timber ,  not  a  person  to  be  seen  except  an  oooasional  hanter  or  trapper.  Here 
we  met  two  Indians  making  a  fish- trap  to  catch  salmon,  who,  speaking  t-o  me  in  Chi- 
nook, asked  where  we  came  from.  When  I  answered  from  the  upper  Nehalem,  they 
«aid,  **  Ton  never  came  down  in  that  boat/'  They  wouldn't  believe  it,  as  only  canoes 
had  ever  come  over  the  falls.  On  the  fourth  day,  in  tbe  afternoon,  tired  and  nungry, 
we  found  a  comfortable  house  close  to  the  river,  occupied  by  Alfred  Deane  and  his 
^ood  wife,  who  entertained  ns  hospitably.  Haifa  mile  from  this  place  a  bend  in  the 
river  brought  ns  into  the  Nehalem  River,  at  the  junction  of  the  North  and  South 
Forks,  a  beautiful  stream,  600  feet  wide  and  quite  deep. 

We  were  now  in  the  lower  settlement,  amon^  the  hill  farms  and  tide  lands,  for  this 
is  practically  a  stock-raising  and  dairying  section  of  country,  with  immense  tracts  of 
timber,  at  this  point  chiefly  spruce,  hemlock,  and  fir,  with  some  cedar.  Game  is  very 
abundant — elk,  bear,  panthers,  &c.  The  river  is  full  of  immense  salmon  in  August 
and  September,  averaging  35  pounds,  and  one  caught  while  1  was  there  weighed  8f> 
pounds. 

There  are  no  roads  in  this  section  of  the  country ;  every  one  is  dependent  upon 
hoats  or  canoes.  There  is,  however,  one  very  steep,  narrow,  miserable  trail  over  to 
Clatsop,  traveled  principally  bv  the  mail-carrier  and  occasionally  by  footmen.  The 
houses  are  built  of  logs  covered  with  shakes.  The  occupation  of  the  people  is  hunt- 
ing, fishing,  trapping,  and  dairying;  about  one  hundred  inhabitants,  and  more  set- 
tlors constantly  arriving.  School  districts,  two ;  no  church  edifice,  but  occasional 
preaching— very  rarely.  As  soon  as  communication  with  the  outside  world  is  opened 
great  changes  will  take  place  in  tliese  respects,  and  a  better  class  of  settlers  avail 
themselves  of  the  rich  soil  unoccupied  and  a  very  beautiful  climate  close  by  the  sea. 

Four  miles  from  this  settlement  the  river  widens  into  a  bay,  and  there  we  find  a 
beautiful  mill-site,  with  timber  to  the  water's  edge,  and  water  30  feet  deep  18  feet 
from  the  shore. 

The  object  had  in  view  in  taking  this  trip  waste  personally  ascertain  some  knowledge 
of  the  resources  of  this  country  drained  by  the  Nehalem  River,  and  we  paid  particu- 
lar attention  to  the  bed  of  th^  river  and  its  banks,  for  logging  purposes.  I  found  only 
one  piece  of  slab-woud  lodged  in  the  bed  of  the  river  from  Browse's  Mill  to  tide- water, 
with  one  lodgment  of  drift- wood  on  top  of  a  rock  about  20  feet  high  in  the  middle  of 
the  river,  left  there  during  some  freshet,  showing  that  it  is  a  beautiful  stream  to  run 
logs  down,  for  100  miles  or  more,  to  tide- water,  furnishing  an  almost  inexhaustible 
supply  of  timber.    There  are  deposits  of  coal  3  miles  from  tide-water. 

With  an  expenditure  of  a  little  energy  and  money  this  would  be  a  splendid  dairy 
section,  being  on  the  coast.  From  the  tide  lands  immense  quantities  of  hay  and  grain 
<}ould  be  produced,  but  before  they  can  be  utilized  the  bar  at  the  month  of  the  river 
should  be  surveyed  and  buoyed,  as  there  is  plenty  of  water  to  admit  vessels  drawing 
16  feet.  The  channel  is  narrow  but  deep ;  the  bar,  nine  months  in  the  year,  compara- 
tively smooth,  not  being  as  rough  as  the  Tillamook  Bar. 

J.  L.  Barnard. 


S  S  10. 


PRELIMINARY  EXAMINATION  OF  OLYMPIA  HARBOR,  WASHINGTON  TER- 

RITORY. 

United  States  Engineer  Office, 

Portland^  Oreg.^  October  28,  1884. 

Sir  :  I  have  the  honor  to  forward  the  appended  report  of  Assistant 
Engineer  P.  G.  Eastwick,  on  a  preliminary  examination  of  Olyropia  Har- 
bor, Washington  Territory.  I  am  informed  about  this  harbor,  and  I 
-concur  in  Mr.  Eastwick^s  report  that  it  is  worthy  of  improvement.  The 
following  estimate  of  cost  for  a  survey  is  submitted : 

FIELD  WORK. 

•One  assistant  engineer,  fj  month,  at  $175 |145  83 

Two  aids,  §^  month,  at  fiW  each l.'SO  00 

One  recorder,  fj  month,  at  $60 50  00 

Four  laborers,  jg  monjbh,  at  |50  each 133  33 

Two  rodmeu,  fj  month,  at  $50  each 66  67 

*One  leadsman,  jg  month,  at  $60 40  00 
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Traveling  expenses,  3  men  to  and  from  Oly mpia,  at  $16  each $48  00 

Tools  and  material 75  00 

Hire  of  boat 25  00 

OFFICE  WORK. 

One  assistant  engineer,  1  month 175  00 

Materials  25  00 

9-33  83 
Add  10  per  cent,  for  contingencies 93  17 

Total 1,027  00 

Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Captain  of  Engineers, 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  philip  g.  eastwick. 

United  States  Engineer  Office, 

Portlandy  Oreg.,  Ocioher  27,  1884. 

»  j«  «  «  «  •  • 

The  town  of  Olympia  is  situated  near  the  head  of  Bndd's  Inlet.  Between  the  lower 
wharves  of  the  town  and  the  low-water  line  of  the  inlet  there  is  a  distance  of  over 
three-quarters  of  a  mile  which  at  low  water  is  a  bare  mud-flat.  Through  this  are  a 
number  of  crooked  channels,  the  deepest  of  which  shoals  to  less  than  3  feet  at  low  water. 
Owing  to  the  windings  of  the  channels  and  their  shoalnes'*,  none  but  the  smallest 
steamers  can  ascend  to  the  town  at  low  tide.  Those  drawing  2|  feet  and  upwards 
are  very  frequently  compelled  to  remain  below  the  town  until  tne  tide  rises — mnch  to 
the  discomfort  of  passeugers  aud  the  detriment  of  the  trade. 

The  town  of  Tnmwater,  at  the  head  of  the  inlet  and  about  2  miles  above  Olympia, 
IS  accessible  by  steamers  of  light  draught  only  when  ttie  water  is  above  half-tide,  and 
as  there  is  no  regular  lines  of  steamers  running  there,  and  no  occasion  for  them,  thert^ 
is  DO  need  of  an  extension  of  any  harbor  improvements  from  Olympia  to  that  point 
at  preseut.  The  limited  business  which  is  now  done  by  water  with  tne  town  of  Tum- 
water  finds  adequate  faciliti(^.s  with  the  present  condition  of  channel. 

An  inspection  of  the  Coast  Survey  chart  of  1876  shows  an  extent  of  mud-flat  of 
three-quarters  of  a  mile  to  the  low-tide  line,  and  a  further  distance  of  three-eighths  of 
a  mile  to  the  H-foot  curve  of  depth  at  low  water. 

It  appears  quite  desirable  that  a  channel  of  6  feet  depth  at  low  wat^er  should  be 
provided,  so  that  ordinary  light-draught  vessels  navigating  the  sound  may  at  all  times 
reach  the  wharves  at  Olympia,  and  that  the  existing  deeper  parts  of  the  channel  which 
are  now  to  be  found  at  the  wharves  on  the  west  side  of  the  town  be  enlarge<l  and,  if 
necessary,  deepened  so  as  to  form  a  basin  to  accommodate  deeper  draught  vessels  which 
may  be  brought  over  the  mud-flats  at  high  tide. 

A  project  for  an  improvement  of  the  harbor  and  an  estimate  of  its  cost  can  only  be 
made  after  a  careful  survey  of  the  harbor.  The  need  for  an  improvement  is  appar- 
ent. 

The  total  business  done  with  Olympia  by  the  regular  lines  of  steamers  terminating 
for  the  year  ending  September  30,  1684,  is  estimated  as  follows : 

Number  of  passen ju^ers 32, 000 

Tons  of  merchandise i.  8,500 

Other  steamers  making  occasional  trips  to  the  town  add  to  these  amonnts  quantities 
which  cannot  be  reliably  estimated.  Among  the  exports  of  merchandise  by  steamers 
are  hides,  wool,  furniture,  sash,  doors,  and  hops. 

The  population  of  Olympia  is  estimated  at  about  2,500.  It  is  the  capital  of  the 
Territory  and  the  county  seat  of  Thurston  County.  Its  principal  support  is  derived 
from  the  trade  which  it  receives  from  the  interior  farming  country  and  from  points 
on  Puget  Sound. 

The  Olympia  and  Chehalis  Valley  Railroad,  a  narrow-gauge  railroad,  14  miles  long, 
traversing  a  good  farming  country,  connects  the  town  with  the  Northern  Pacitio 
Railroad  at  Tenino.  Three  other  railroads,  used  exclusively  for  rhe  transportation  of 
saw  logs  terminate  on  the  inlet  above  Olympia.    About  17,000,000  feet  of  logs  were 
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bronght  down  during  the  last  twelve  months  over  these  roads.    These  logs  are  made 
ap  into  booms  at  Olympia  and  towed  down  the  sound. 

The  town  of  Tnmwater  has  a  population  of  about  300.  It  is  situated  on  the  Des 
Chutes  River  where  it  empties  into  Budd^s  Inlet.  The  falls  of  the  Des  Chutes  are 
located  here.  They  have  a  fall  of  82  feet,  and  at  low  water  in  the  river  the  volume  of 
water  passing  over  the  falls  is  estimated  at  8,000  cubic  feet  per  minute.    This  water- 

Sower  18  used  to  drive  the  machinery  of  three  grist-mills,  two  saw-mills,  two  sash  and 
oor  factories,  and  one  tannery.  The  present  capacity  of  the  grist-mills  is  about  200 
barrels  flour  and  40  tons  mill-feed  daily,  and  that  of  the  saw-mills  35,000  feet,  B.  M., 
daily,  l^ese  manufactures  are  used  at  Olympia  and  in  the  interior,  but  little  being 
at  present  shipped  by  water. 

Connecting  tne  town  of  Olympia  and  the  west  shore  of  Bndd's  Inlet  is  a  pile  bridge 
three-eighths  of  a  mile  long.  A  pivot-span  has  been  placed  at  the  east  channel,  hav- 
ing a  clear  opening  of  36  feet  on  one  side  uf  the  pivot-pier.  The  decay  of  the  timbers 
of  the  pier  has  caused  the  bridge  to  settle,  ana  it  is  with  difficulty  that  it  can  be 
opened  or  closed.  The  pier  is  in  such  an  unsafe  condition  that  it  is  liable  at  any 
time  to  fall  over  against  a  passing  vessel  when  the  bridge  is  open.  In  its  present 
condition  the  bridge  is  a  serious  impediment  to  the  navigation.  The  princioal  need 
of  the  bridge  opening  is  to  pass  tow-boats  with  their  booms  of  lo^s.  The  bridge  was 
built  many  years  ago  by  funds  raised  by  the  inhabitants  of  Olympia,  and  subsequently 
turned  over  to  the  care  of  the  town  authorities,  who  are  supposed  to  keep  it  in  repair 
and  attend  the  draw,  but  which  they  neglect  to  do  properly. 

A  county  bridge  across  the  head  of  Budd's  Inlet  at  the  town  of  Tnmwater,  about 
1,800  feet  long,  is  built  upon  piles.  It  has  a  draw-opening  of  40  feet  in  width.  This 
bridge  is  now  considered  uusjife  for  the  passage  of  teams,  and  its  use  has  been  aban- 
doned except  for  foot  passengers.  The  county  authorities  have  no  one  staitioned  at 
the  draw  to  open  and  close  it,  this  work  being  left  to  those  who  desire  to  pass  through. 
The  result  is  that  it  sefiously  interferes  with  the  free  movement  of  log-booms,  and  in 
its  present  condition  can  be  called  a  serions  impediment  to  the  navigation  of  the  up- 
per part  of  Budd^s  Inlet. 

Very  respectfully,  your  obedient  servant, 

Philip  G.  Eastwick, 

AHaistatit  Engineer. 
To  Capt.  Cha8.  F.  Powell, 

Corps  of  En  gin  etr  8,  U,  8.  J. 


survey  of  olympia  harbor,  washington  territory. 

United  States  Engineer  Office, 

Portland,  Greg.,  January  31,  1885. 

Sir:  I  have  the  honor  to  sabmit  the  following  report  of  a  survey  of 
Olympia  Harbor,  Washinprton  Territory,  as  provided  for  in  the  act  of 
Congress  approved  July  5,  1884,  and  an  estimate  of  the  cost  of  works 
of  improvement. 

The  burvey,  tracing*  of  which  is  forwarded  herewith,  was  made  by 
Mr.  von  Geldern,  assistant  engineer. 

Olympia,  the  capital  of  Washington  Territory,  is  situated  at  the  head 
of  Budd's  Inlet,  upon  both  sides  of  it,  but  principally  upon  the  eastern. 
The  inlet  at  Olympia  is  about  three-eighths  of  a  mile  wide,  and  at  low 
tide  consists  only  of  a  mud-flat,  through  which  are  a  number  of  narrow 
and  tortuous  channels  with  a  depth  of  water  of  less  than  2  feet.  Low- 
water  mark  is  at  a  distance  of  about  4,000  feet  from  the  lower  wharves 
of  the  town,  and,  owing  to  the  shallow  and  tortuous  nature  of  the  chan- 
nels referred  to  above,  boats  oi  even  the  lightest  draught  are  compelled 
to  remain  below  the  town  until  the  tide  rises. 

The  plane  of  reference  being  extreme  low  water,  higher  low  water  is 
fk^om  9  feet  to  11  feet,  and  higher  high  water  from  18  feet  to  20  feet  above 
that  plane. 

*  Tracing  omitted. 
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The  flat  is  composed  of  a  blue  silt  overlaid  to  the  depth  of  a  foot  or 
more  with  a  hard  crust  containing  gravel,  marine  shells,  &c. 

Piles  are  attacked  by  the  Teredo  navalis  to  a  certain  extent,  but  not 
so  largely  as  at  other  Paget  Sound  points. 

Budd's  Inlet  extends  about  2  miles  beyond  Olympia  to  Tumwater^at 
the  mouth  of  the  Des  Chutes  River.  It  is  navigable  to  this  point  for 
only  the  lightest-draught  steamers  and  only  at  high  tide.  No  improve- 
ment should  be  extended  to  that  point  at  present;  but  the  existence  of 
a  fall  of  82  feet  in  the  Des  Chutes  Eiver  at  Tumwater,  furnishing  a 
large  water  power  for  present  and  fnture  manufactures,  and  also  the 
])osition  of  the  Olympia  and  Chehalis  Valley  Railroad  on  the  west  side 
of  the  Inlet,  furnishing  a  means  of  transportation  of  these  manufactures 
to  the  steamboat  wharves,  are  points  to  be  considered  in  the  location 
of  any  proposed  improvement. 

Connecting  the  town  of  Olympia  with  the  west  side  of  the  Inlet  and 
with  the  depot  of  Olympia  and  Chehalis  Valley  Railroad  is  a  pile  bridge, 
built  in  1868,  with  a  draw  opening  of  40  feet  upon  the  Olympia  side. 
This  bridge  has  acted  as  an  obstruction  to  the  free  outflow  of  the  ebb 
tide,  and  the  presence  of  the  draw  opening  on  the  eastern  end  has  drawn 
the  tidal  currents  in  that  direction,  deflecting  them  somewhat  from  their 
natural  course  down  the  western  shore  of  the  inlet,  and  causing  a  slight 
scour  under  the  draw  s))an  and  in  front  of  the  steamboat  wharf.  There 
is  no  navigation  above  this  bridge,  and  the  draw  is  said  not  to  have  been 
opened  for  several  years.  Some  rafting  and  booming  of  logs  and  lumber 
has  been  done  between  Olympia  and  the  mills  at  Tumwater. 

PROPOSED  WORKS  OF  IMPROVEMENT. 

To  dredge  a  cut  to  »  depth  of  8  feet  below  extreme  low  water,  of  a 
width  at  the  bottom  of  100  feet,  and  with  aide  slopes  of  one  vertical  on 
two  horizontal.  This  cut  is  proposed  upon  the  line  a  b,  near  the  western 
side  of  the  inlet,  and  from  the  8-foot  curve  to  a  point  on  the  pile  bridge 
near  the  railroad  depot,  following  the  line  of  the  natural  flow  of  the 
ebb  tide. 

At  the  head  of  this  cut,  to  dredge  a  basin  400  feet  long,  with  a  width 
of  400  feet,  to  a  depth  at  extreme  low  water  of  8  feet. 

To  build  from  Capitol  Point,  and  on  the  line  c  d  nearly  due  north,  be- 
ing in  the  direction  of  the  proposed  cut,  a  dam  of  stone  and  brush  to  a 
height  midway  between  the  crest  of  mud  flat  and  higher  high-water 
line — that  is,  to  a  height  of  14  feet,  more  or  less,  above  low  water.  The 
estimated  cost  of  these  improvements  is  as  follows : 

310,000  cnbic  yards  dredging,  at  40  cents  per  cubic  yard ..«  $1S4,000 

1,500  feet  of  stone  and  brasn  dam  at  $7  per  linear  foot 10, 500 

Engineering  and  contingencies,  10  percent 13,450 

Total - 147,960 

The  estimates  for  excavation  are  upon  the  assumption  that  all  the 
material  in  the  cut  would  have  to  be  dredged.  It  is  thought  that  with 
a  free  opening  in  the  pile  bridge  at  the  head  of  the  cut  the  current, 
properly  directed  by  the  dam,  would  assist  materially  after  the  top  hard 
crust  had  been  removed.  The  reasons  for  the  selection  of  the  western 
side  of  the  inlet  as  the  position  of  the  proposed  cut  are  as  follows : 

A  direct  route  from  the  bridge  to  deep  water,  following  the  line  of  the 
deeper  pockets  and  of  the  natural  flow  of  wat<er  from  the  Des  Chutes 
Biver  and  from  ebb  tides. 

Better  means  of  keeping  open  a  dredged  channel  on  this  line  thaa 
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any  other  by  directing  the  flow  of  these  currents  by  a  short  wing-dam 
as  proposed. 

A  direct  communication  with  Tnmwater  and  the  Ohehalis  Valley,  the 
sources  of  present  and  future  manufactures  and  agricultural  products 
for  export.  Olympia  freights,  being  chiefly  of  supplies  for  local  use, 
would  be  but  slightly  inconvenienced  by  the  increased  haul  of  less  than 
half  a  mile. 

The  proposed  cut  is  on  the  line  that  should  be  occupied  by  a  channel 
for  deep-sea  vessels,  should  such  an  improvement  be  decided  upon  in 
the  future.  The  citizens  of  Olympia  desire  such  a  channel;  but  the  ex- 
pense of  such  an  improvement  would  not  at  present  be  justified. 

Should  the  above  plan  of  improvement  be  adopted,  certain  changes 
would  have  to  be  made  in  the  pile  bridge  so  often  referred  to,  looking 
to  as  free  an  opening  of  400  feet  as  is  possible  at  the  head  of  the  cut. 
This  bridge  is  owned  by  the  town  of  Olympia  and  in  a  very  bad  state 
of  repair.  Owing  to  the  interest  taken  in  the  improvement  by  the  citi- 
cens  of  Olympia,  the  town  may  undertake  to  make  these  alterations. 
Very  respectifully,  your  obedient  servant, 

Edw.  Bubb, 
First  Lieut  of  Engineers. 

To  the  Chief  of  Engineebs,  U.  S.  A. 

(Through  Lieut.  Col.  G.  H.  Mendell,  Corps  of  Engineers,  Supervis- 
ing Engineer.) 

[Fint  indortement] 

United  States  Engineer  Office, 

San  FranciscOy  CaL,  March  10, 1885. 

Re8pectfully  forwarded  approved. 

O.  H.  Mendell, 
lAeut  OoLj  Carps  of  Engineers, 


SS  II. 


preliminary    examination     of   PUYALLUP     river,    WASHINGTON 

territory. 

United  States  Engineer  Office, 

Portland^  Oregon^  November  3,  1884. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  a  prelimi- 
nary examination  of  the  Puyallup  River,  Washington  Territory. 

This  river,  some  80  miles  long,  with  several  small  tributaries,  empties 
into  Puget  Sound,  at  the  head  of  Commencement  Bay  and  near  the 
city  of  Tacoma.  The  upper  section  of  the  river  is  a  mountain  stream. 
The  lower  section,  14^  miles  long,  is  in  part  a  tidal  slough. 

Beyond  the  reach  of  the  tide  for  12^  miles,  to  Moore's  farm,  which 
marks  the  division  between  the  upper  and  lower  sections,  the  river  is 
from  100  to  200  feet  wide,  and  not  less  than  36  inches  deep  at  low 
water.    The  obstructions  in  this  part  consist  of  snags  and  drift. 

The  river  has  a  delta  mouth,  at  which  the  mean  rise  of  tide  is  about 
15  feet.  On  the  tidal  portion  there  are  shoals  with  only  a  few  inches 
depth  at  low  water. 

An  instrumental  examination  of  the  river  was  made  in  1875,  for  com- 
pliance with  the  act  of  March  3  of  that  year.    Reports  thereof  with 
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maps  were  submitted  by  Majors  Micbler  and  Wilson,  Corps  of  Engi 
neers,  and  are  published  on  pages  641  and  669  of  the  Report  of  the  Chief 
of  Engineers,  1876. 

This  examination  was  required  to  be  made  fh)m  the  mines  of  the  Pay* 
allnp  coal-fields  to  the  mouth  of  the  river.  The  mines  are  some  17  miles 
above  Moore's  farm. 

Both  reports  of  the  examination  of  1875  stated  to  the  effect  that  the 
upper  section  could  not  be  made  navigable  without  undue  exi)en6e. 
Major  Wilson  submitted  a  project  for  improving  the  lower  section.  Hie 
plan  consisted  of  shagging  work  on  the  part  above  tide,  and  of  bar 
scraping  and  contraction  of  water-way  by  cut-off  dams  on  the  tidal 
reach.  The  estimated  cost  of  plant  and  its  operation  for  six  months, 
and  of  700  feet  of  dams,  was  $11,836.  Bis  dams  were  to  close  the  east 
channel  of  the  river  mouth. 

During  the  present  month  Assistant  Engineer  P.  6.  Eastwick  visited 
Tacoma  and  Puyallnp  and  conferred  with  many  of  the  citizens  int^- 
ested  in  the  wants  of  the  Puyallup  Valley,  and  personally  examined 
into  the  need  of  improving  the  river.  I  had  also  previously  examined 
the  lower  part  of  the  river,  especially  with  reference  to  some  contem- 
plated private  harbor  facilities  at  the  mouth.     , 

Since  1875  the  Northern  Pacific  Eailroad  Company  has  constructed 
a  railroad  connecting  the  Puyallup  coal-fields  with  tide-water  at  Ta- 
coma. This  road  descends  from  the  coalfields,  by  the  valley  of  the 
South  Prairie  Creek,  to  a  point  about  7  miles  above  Moore's,  and  thence 
follows  down  the  Puyallup  Valley.  A  branch  to  this  road  was  lately 
built  from  the  mouth  of  Stuck  Eiver,  near  Moore's  farm  to  Seattle,  and 
crossing  the  Puyallup) — these  two  roads  thus  forming  an  extension  of 
the  main  line  of  the  Northern  Pacific  from  Tacoma  to  SeatUe. 

The  railroad  bridge  and  a  county  wagou-road  bridge,  spanning  the 
river  about  2J  miles  below  Moore's,  are  both  low  and  without  draws. 
The  county  bridge  is  located  just  above  the  town  of  Puyallup.  Boti 
structures  would  be  obstacles  to  navigation.  The  measure  of  the  need 
for  the  improvement  of  the  lower  section  of  the  river  is  different  now 
from  what  it  was  at  the  time  of  the  examinatiou  in  1875. 

Formerly  the  channels  of  communication  were  only  those  afforded 
by  the  county  roads,  which,  at  all  times  insufiicient,  were,  during  the 
rainy  season,  unavailable.  The  opening  of  the  lower  section  of  the 
river  by  the  removal  of  drift  and  snags  ajipeared  to  be  essential  to  the 
prosperity  of  the  valley.  The  completion  of  the  railroad  through  the 
valley  has  furnished  the  facilities  which,  at  that  time,  were  considered 
all  that  were  necessary. 

The  valley  has,  however,  shared  in  the  general  progress  of  the  country, 
the  population  has  largely  increased,  and  the  area  of  land  under  culti- 
vation been  greatly  extended. 

Except  coalmining,  whose  product  could  not  be  shipped  by  the  river, 
the  principal  industry  of  the  valley  is  hop-growing.  An  estimate  of 
the  area  under  cultivation  this  season  places  it  at  1,154  acres,  yielding 
about  one  ton  per  acre.  Hay,  potatoes,  and  other  feum  products  are 
raised  in  considerable  quantities. 

Eailroads  would  probably  continue  to  transport  the  greater  part  of 
the  hops,  even  if  the  river  were  navigated,  as  the  product  is  generally 
shipped  East  by  rail,  and  no  saving  in  freightage  would  occur  by  de- 
livery on  the  cars  at  Tacoma,  over  adjacent  towns,  as  Puyallup. 

A  part  of  the  product,  however,  which  is  sent  to  San  Francisco  would 
have  more  of  a  competitive  transportation  than  now  exists  if  river  navi* 
gation  were  available,  and  also  independent  wharfage  at  Taooipa. 
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Vat  the  special  need  of  river  navigation  is  a  cheaper  transportation 
of  ordinary  farm  products  to  the  places  of  local  demand  and  of  return 
store  supplies.  These  places  are  Tacoma  and  various  mill  towns  and 
logging  camps  on  Puget  Sound  and  its  tributaries.  The  farm  products 
will  not  bear  the  cost  of  resbipment  at  Tacoma  in  addition  to  the  rail 
charge  of  (2.50  per  ton  from  Puyallnp,  as  stated  by  valley  shippers. 
With  increased  facilities  for  getting  these  articles  to  market  their  pro- 
duction would  be  greatly  increased. 

The  river,  which  in  1875  was  completely  blocked  by  three  drift  jams 
between  Moore's  and  the  reach  of  tide,  has  been  partly  opened  by  private 
work,  to  permit  the  passage  of  canoes.  The  hop  culture  has  caused  a 
large  annual  temporary  influx  of  Indian  hop-pickers  to  the  valley,  who 
now  go  up  and  down  the  river  in  large- sized  canoes. 

The  amount  of  this  private  snagging  work  bears  but  a  small  ratio  to 
that  required  for  navigation  of  steamers. 

I  have  to  report  that  the  Pnyallup  Kiver  is  worthy  of  improvement  to 
the  extent  of  snagging  operations,  as  far  up  stream  as  the  county  bridgey 
and  that  a  snrvey  is  not  necessary. 

The  cost  of  the  work  would  probably  be  the  same  as  for  each  of  the 
Puget  Sound  rivers,  Skagit,  Steilaquamish,  Nootsack,  Snohomish,  and 
Snoqualmie,  viz,  $3,000  annually. 

The  Oovemment  has  entered  upon  an  improvement  of  these  streams 
consisting  of  snagging  and  mo<lerate  bar  scraping.  The  Pnyallup  Bi  ver 
work  could  readily  be  included  under  an  inci^ased  appropriation  tor 
the  other  rivers. 

Since  a  large  rise  of  tide  occurs  twice  daily  at  and  near  the  delta,  it 
does  not  appear  necessary  for  the  present  to  attempt  a  deepenin'g  of 
the  channel  for  low-tide  navigation.  I  judge  that  such  improvement 
would  require  considerable  dredging  in  addition  to  channel  contract 
tion. 

The  harbor  facilities  contemplated  by  a  local  improvement  corpora- 
tion subordinate  to  the  Northern  Pacific  Eailroad  consist,  among  other 
things,  in  closing  the  west  mouth  at  its  head  and  in  dredging  the  flat 
in  advance  of  this  channel  for  a  capacious  ship  basin. 

The  closing  of  either  mouth  would  be  conducive  to  deeper  water  in 
the  other.  The  examination  of  1875  showed  that  the  east  mouth  carried 
two- thirds  of  the  river's  volume.  The  project  based  on  that  examination 
provided,  however,  for  retaining  the  west  channel,  and  for  the  reasons, 
I  judge,  that  it  was  more  convenient  to  the  Tacoma  water  front.  This 
f]X)nt,  both  banks  of  the  west  channel,  and  the  peninsula  between  the 
two  channels,  now  belong  to  the  improvement  company.  Under  these 
circumstances  which  monopolizes  the  adjacent  wharfage  and  makes 
necessary  wagon  and  rail  crossings  around  the  head  of  the  intended 
ship  basin,  it  appears  that  the  reasons  for  keeping  open  the  west  chanr 
nel  do  not  any  longer  obtain. 

With  present  information  I  should  select  the  east  channel  for  the 
navigable  mouth,  and  therefore  conclude  that  the  wharfage  obstructions 
would  not  interfere  with  the  present  recommended  nor  future  river  im- 
provement. 

Very  respectfully,  your  obedient  servant, 

Ghas.  F.  Powell, 
Captain  of  Ungineersi. 

The  Ohief  of  Bnoinbebs,  U.  S.  A. 
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S  S  12. 


PRELIMINARY  EXAMINATION  OF  WILLAPAH  RIVER,  WASHINGTON  TEE- 

RITORY. 

United  States  Engineer  Office, 

Portland^  Oreg.j  October  21,  1884. 

Sir  :  I  have  the  honor  to  spbniit  the  following  report  of  a  preliminaiy 
examination  of  the  Willapah  Eiver,  Washington  Territory. 

This  river  is  the  main  stream  of  a  number  of  small  tribataries  of 
Shoalwater  Bay,  a  long,  narrow  arm  of  the  sea,  whose  entrance  is  25 
inile$  north  of  the  mouth  of  the  Columbia  Kiver. 

The  Willapah  is  naturally  divided  into  two  parts,  the  tidal  compart- 
ment and  the  upper  river.  The  division,  some  17  miles  above  the  moutb, 
is  marked  by  a  ledge  of  soft  rock  occupying  the  bed  of  the  river  for 
about  150  feet,  and  causing  a  fall  at  low  water  of  about  2  feet.  Extreme 
high  tides  back  over  the  falls  for  1  mile  or  2  miles. 

South  Bend,  the  principal  place  of  the  region,  is  a  lupober  town,  2  or 
3  miles  above  the  mouth,  whose  monthly  shipment  averages  1,0^,000 
feetj  and  which  is  sent  to  San  Francisco  in  vessels  drawing  as  much  as 
15  feet. 

.  Woodard's  Landing,  the  second  place  of  importance  in  the  region,  is 
some  10  miles  above  South  Bend.  On  this  section  of  the  tidal  portion 
the  ebb  and  flow  are  not  materially  obstructed.  The  main  rise  of  tide 
is  about  8  feet.  The  river  is  wide  and  passes  in  a  winding  course  through 
a  wide  valley  of  low  bottom  and  tide  land.  The  depths  are  generaUy 
good;  three  bars  have  channels  of  7  feet  at  low  water;  the  uppermost 
bar  is  of  soft  clay  rock,  and  about  300  feet  across ;  the  other  bars  are 
of  sand,  and  800  to  900  feet  long. 

The  South  Bend  vessels  could  readily  go  to  Woodard's  at  high  tide 
if  required ;  the  few  snags  found  in  the  reach  offer  no  material  obstmo- 
ion. 

At  Woodard's  Landing  are  two  stores,  two  hotels,  and  a  warehouse. 
Existing  business  is  that  sustained  principally  by  the  logging  industry 
of  the  upper  river. 

A  crib  pier  has  been  built  in  the  middle  of  the  river,  opposite  the 
landing,  for  securing  saw-logs,  which  are  here  made  into  rafts  and  toWed 

the  mill 

The  South  Fork  enters  the  main  stream  a  few  miles  above  South  Bend; 
it  traverses  the  tide  land  for  2  or  3  miles.  This  part  is  navigable  by  the 
bay  steamers.  Above  the  fork  is  a  shoal  stream  emerging  from  a'hillj 
country. 

Above  Woodard's  Landing  the  stream  is  crooked,  and  the  bends  are 
abrupt.  Wilson's  Landing,  where  there  is  a  small  warehouse,  is  2^ 
mile^  from  Woodard's.  Mallis's  Landing,  where  there  is  another  ware- 
house, is  nearly  2  miles  further. 

Between  Woodard's  and  Wilson's  the  river  is  150  to  200  feet  wide. 
The  banks  are  still  low,  and  much  of  the  adjacent  land  is  bottom. 
About  fifty  snags  were  counted  in  this  short  reach.  Their  removal 
would  give  navigation  at  all  stages  for  vessels  drawing  6  feet. 

Between  Wilson's  and  Mallis's  the  river  is  generally  from  100  to  150 
feet  wide,  but  it  narrows  in  some  places  to  75  feet.  The  bottom  is  of 
sand  and  fine  gravel.  The  channel  at  its  shoalest  bars  is  20  inches  deep. 
Two  hundred  snags  and  pieces  of  lodged  drift  nearly  block  the  bhannd. 
Steamers  have  been  nearly  half  way  up  this  reach  when  stopped  by 
Buags.    ^ei^  these  removed  the  stream  would  here  be  navigable  at  haLT 
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tide  for  light-draught  river  craft,  and  at  ordinary  high  tide  for  the 
steamers  plying  on  the  bay  and  lower  river. 
These  at  present  are  the  following : 

Feet  dnnght. 

Montesaoo  (stem- wheel) H^ 

South  Bend  (screw-tag) 6 

Favorite  (screw) 5 

Hnnter  (screw-tug) 9^ 

Garfield  (screw) 5 

Above  Mallis's  Landing  the  short  reach  of  the  river  of  three-foarths 
of  a  mile  to  the  falls  has  at  low  water  the  character  of  a  rapidly  falling 
mountain  stream.  It  is  narrow  and  crooked  and  much  clogged  by  drift 
and  snags.  Navigation  here  will  be  possible  only  by  light-draught 
steamers  at  high  water  and  after  the  removal  of  the  drift  and  snags. 

The  bottom  and  tide  lands  are  sparingly  settled.  Mnch'of  the  tide- 
land  is  natural  prairie.  It  produces  large  crops  of  hay  and  roots,  but, 
owing  to  the  overflow  at  the  extreme  high  tides,  grain  is  raised  only  in 
limited  quantities  and  in  the  favorable  situations. 

The  upper  river  is  a  stream  with  a  moderate  fall  and  numerous  shoaU 
and  riffles.  Its  length  is  variously  estimated  at  from  30  to  40  miles, 
though,  owing  to  its  many  windings,  the  valley  through  which  it  passes 
does  not  much  exceed  half  that  length.  It  is  not  navigable  at  low  stage 
by  steamers  or  rafts,  but  it  is  of  sufficient  size  and  depth  for  driving 
saw-logs.  But  one  material  impediment  to  this  is  reported,  viz,  at  Eocky 
Ford,  about  15  to  .20  miles  above  the  head  of  tide;  it  is  of  trap  rock, 
about  a  quarter  of  a  mile  long,  and  where  the  stream  is  too  shoal,  ex- 
cept on  a  rise,  for  floating  logs. 

The  valley  of  the  upper  river  is  from  one-half  mile  to  1^  miles  wide, 
with  gently-rising  hills.  It  is  thinly  settled  for  a  distance  of  about 
20  miles  above  Wilson's  Landing.  The  population  is  estimated  at 
about  300.  The  valley  is  inclosed  by  high  ridges,  making  access  to 
and  from  it  difficult  by  any  route  other  than  that  of  the  valley  of  the 
river  and  in  the  direction  of  the  sea.  Two  trails  connect  the  upper  part 
of  the  valley  with  the  Upper  Ohehalis  and  with  the  Pacific  Division  of 
the  Northern  Pacific  Railroad.  These  trails  are  rough  and  hilly  and 
not  much  used.  Adjoining  hills  are  reported  to  be  well  covered  with 
excellent  fir  timber.  Cedar  of  good  quality  is  found  on  the  lower  lands 
and  on  the  bottoms.  Many  logging  camps  are  scattered  along  the  river 
and  its  tributaries,  and  from  them  about  12,000,000  feet  of  logs  are  an- 
nually driven  to  supply  the  saw-mill  at  South  Bend. 

Farm  exports  from  the  upper  valley  are  at  present  very  limited  in 
amount,  the  products  being  consumed  at  home  and  in  the  logging 
camps. 

The  valley  throughout  is  well  adapted  to  grazing  and  dairying.  It 
is  not  an  agricultural  region,  although  the  small  valleys  and  great  ex- 
tent of  tide-land,  with  reclamation,  are  capable  of  high  cultivation. 
Timber  and  range  constitute  the  present  principal  value  of  land. 

The  lower  district  has  as  good  an  outlet  by  the  river  as  can  be  fur- 
nished. 

The  removal  of  the  bars  below  Woodard's  Landing  is  not  now  nee- 
essary,  nor  will  it  be  until  the  population  and  industries  of  the  upper 
country  are  largely  increased. 

The  inhabitants  of  the  upper  district  at  present  make  connection 
with  the  navigable  portion  of  the  river  at  Woodard's  Landing.  To  do 
this  they  cross  a  high  ridge  on  the  right  bank  of  the  river  next  below 
Wilson's  Landing,  and  those  on  the  left  bank  must  ford  the  river. 
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More  coDvenient  points  to  connect  with  the  river  are  at  Wilson's  Land- 
ing, on  the  right  bank,  and  at  Mallis's  on  the  left.  Between  these  paints 
and  Woodard's  Landing  the  river  shonld  be  improved  by  the  removal 
of  snags  and  drift.  This  would  afford  an  unobstructed  channel  for 
the  steamers  now  navigating  the  waters  of  Shoalwater  Bay  at  all  times 
to  Wilson's  Landing  and  at  high  water  to  Mallis's  Landing. 

I  have  to  report  that  the  Willapah  Eiver,  below  the  uppermost  land- 
ing  (Mallis's),  is  worthy  of  improvement  to  the  extent  of  snagging  work, 
and  that  a  survey  is  not  necessary. 

About  two  hundred  and  sixty  snags  and  pieces  of  lodge  drift  were 
counted  during  the  examination.  The  contract  price  for  the  removal 
of  such  obstructions  on  the  Cowlitz  Eiver,  Washington,  is  $5  apiece. 
Estimating  on  this  price,  and  allowing  $200  for  inspection  and  other  ex- 
pense of  the  contract,  the  cost  of  the  improvement  recommended  is 
$1,500.  This  is  intended  to  cover  one  good  snag  clearing  of  the  lower 
river 

Before  the  stream  shall  have  become  again  seriously  blocked  bar- 
channel  improvement  will  doubtless  be  required  for  the  larger  craft  on 
the  bay  and  for  coasters.    A  survey  will  then  be  necessary. 

A  plan  of  improvement  based  thereon  will  probably  include  annual 
snagging  operations.  I  am  not  assured  of  the  need  at  the  present  time 
of  such  work. 

Very  respectfully,  your  obedient  servant, 
%  Ohas.  p.  Powell, 

Captain  of  Engineers. 

The  Chief  op  Engineebs,  U.  S.  A. 
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IMPROVEMENT  OF  THE  WILLAMETTE  RIVER  ABOVE  PORTLAND,  OR- 
EGON—CONSTRUCTION OF  CASCADES  CANAL.  COLUMBIA  RIVER-IM- 
PROVEMENT OF  UPPER  COLUMBIA,  SNAKE,  AND  COWLITZ  RIVERS, 
OREGON  AND  WASHINGTON  TERRITORY,  AND  OF  LOWER  CLEARWATER 
RIVER,  IDAHO. 


BEPORT  OF  MAJOR  W.  A.  J0NE3,  CORPS  OF  EN0INEEB8,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1885,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 


1.  Upper  Willamette  River,  Oregon. 

2.  Columbia  River  at  the  CaftoflSleft,  Ore- 

gon. 

3.  Upper  Colombia    and    Snake   rivers, 

Oregon  and  Washington  Territory. 


4.  Cowlitz  River,  Washington  Territory. 

5.  Lower  Clearwater  River,  Idaho. 


EXAMINATIONS  AND  SURVEYS. 


0.  Sn^ke  River  between  Lewiston  and 
month  of  Boia6  River,  Idaho. 

7.  Codur  d'Alene  Lake  and  River,  Idaho; 
Saint  .Toseph's  River,  Idaho. 


8.  Lewis  River,  Washington  Territory. 

9.  Colombia  River  above  month  of  Snake 

River,  Washington  Territory. 
10.  Upper  Colombia  and  Snake  rivers. 


United  States  Engineer  Office, 

Portlandj  Oreg.^  July  25,  1885. 

Sir  :  I  have  the  honor  to  traasmit  herewith  my  annaal  reports  for 
the  works  for  river  improvement  in  my  charge  for  the  fiscal  year  end- 
ing Jane  30, 1885. 

At  the  beginning  of  the  fiscal  year  all  these  works  were  in  charge  of 
Oapt.  Charles  F.  Powell,  Oorps  of  Engineers. 

COMMERCIAL  STATISTICS. 


The  commerce  of  all  the  region  in  which  these  works  lie  centers  in 
Portland  Oreg. 

These  rivers  are  in  the  collection  district  of  Willamette.  Portland, 
Oreg.,  is  the  nearest  port  of  entry.  The  nearest  light-house  and 
works  of  defense  are  at  the  mouth  of  tbe  Columbia  Kiver.  There  are 
several  military  posts  in  the  district. 
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AMOUNT  OF    BBVBNUE    COLLECTED  AT    THE    PORT    OF    PORTLAND.  OREGON,    DUHINO 

THE  DECADE  ENDING  JUNE  30,  ltib5. 

1876 1189,239  14 

1877 125,317  00 

1878 131,352  » 

1879 139,149  40 

1880 97.441  82 

1881 392,891  53 

1882 332,664  65 

1883 327,756  00 

1884 402.290  76 

1885 189,481  43 

Total 2.:i27,584  07 


Total  ofimporU  and  expartB/or  ten  years  ending  January  1,  1885. 


Yean. 


1875-78.... 
1876-77.... 
1877-78... 
1878-79.... 
1879-'80.... 
1880-'81..., 
1881-'82.... 
1882-'83.... 
1883-'84.... 
1884-'86.... 

Total 


$355. 
388, 
460, 
399. 
264. 
566, 
639. 
678, 
805, 
477, 


149  00 
476  OO 
287  00 
440  00 
633 
021 
816  00 
851  00 
945  00 
778  00 


70 
00 


Exports. 


•2.366. 
2.509, 
8.922. 
a,  157, 
4.081. 
2. 701, 
5.324. 
3.760. 
5.274, 
3,795. 


264  0» 

159  00 
228  00 
575  00 
188  40 
003  00 
503  00 
017  00 
095  00 
854  00 


5,035,896  70. 


86. 891, 886  40 


Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 

Major  of  Engineers. 
The  Chief  of  Engineebs,  (J.  S.  A. 


TT  I. 


improvement  op  the  upper  WILLAMETTE  RIVER,  OREGON. 

The  object  of  the  improvement  of  this  river  is  to  secure  light-draught 
navigation  as  high  up  as  Eugene  City,  inclusive  of  6  miles  on  Long 
Tom  Creek,  an  aggregate  distance  of  184  miles.  The  plan  consists  of 
snagging,  bar-scraping,  wing-dam  construction,  and  rock-blasting.  The 
present  project  was  adopted  in  1878.  Estimated  cost  $80,000,  exclusive 
of  about  (12,000  pei  year  for  maintenance.  Total  amount  appropriated 
to  date  for  this  project  $74)000. 

Amount  expended  thereon  to  date  is  $69,930.03,  of  which  about  $22,000 
has  been  applied  to  construction  and  the  remainder  to  maititenanoe. 
Operations  during  the  year  have  been  confined  to  maintenance  by  means 
of  the  snag-boat. 

After  an  expenditure  of  about  $5,000  for  this  purpose  it  became 
known  that  there  would  be  no  appropriation  for  the  coming  year ;  hence 
the  balance  of  the  appropriation  was  held  in  reserve,  to  put  minor  re- 
pairs on  the  snag-boat  and  do  as  much  as  possible  in  the  maintenance 
of  the  channel  for  another  season. 

The  snag-boati  Corvallis  being  about  worn  out,  it  is  quite  necessary 
that  another  shovAOi  \>ek\yQiA\.  ^X>  wv^.  '^Vi^  ^^rations  of  the  snag-boat 
are  extremely  ecoivomvcaX  w\^  ^^^\^\i\»^wv^\\.^ssf^\sfc  ^^x^^icA^^licY  to 
build  a  thorouRYx\y  soo4  Wi^- 
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Operations  were  resamed  by  the  snag-boat  September  15  and  con- 
tinned  until  December  19^  when  she  was  laid  np  for  the  season.  On 
the  Idth  of  June  she  was  again  placed  upon  the  river  for  another  sea- 
on's  work,  after  undergoing  minor  repairs. 

During  the  year  she  has  removed  L,332  snags  from  various  points 
along  the  river  as  follows : 


Month. 


1884. 


September 

October 

November 

December,  1-20. 


1885. 

Jane,  10-30 

Total 


K  amber 
of  tnags 
reiiiOTed. 


126 
403 
896 
172 


144 


1.382 


It  is  proposed  to  apply  the  appropriation  asked  for  as  follows : 

^ 

CoDStrnctioD  of  new  snag-boat $28, 000 

Current  operations  for  maintenance  of  C.  Channel 12, 000 

Rock  removal  and  wing-dams 7,000 

Total 47.000 

APPROPRIATIONS. 

Act  March  3, 1871   |16,000 

Act  March  3,  1873 .3,000 

Act  June  23, 1874 7,500 

Act  March  3,  1875 25,000 

Act  Angust  14, 1876 20,000 

Act  August  18,  1878 20,000 

Act  March  3,  1879 12,000 

Act  June  14, 1880 12,000 

Act  March  3,  1881' 15,000 

Act  Angust  2, 1882 5,000 

Act  July  5,  1884 10.000 

Total 145,500 


Money  statement 

July  1,  1884,  amount  aYailable fO  54 

Amount  appropriated  by  act  approved  July  5,  1884 10, 000  00 

10,000  54 
July  1,  1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,  1884 $5,930  57 

July  1, 1885,  outstanding  liabilities 675  25 

6, 605  82 


Jnly  1,  1885,  amount  available 3,394  72 


'Amount  (estimated)  required  for  completion  of  existing  project : 

Construction 7,000  00 

Snag-boat 28,000  00 

Maintenance  per  year 12,000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1887    47, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


II' 
I 
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TT  a. 
IMPROVEMENT  OF  THE  COLUMBIA  RIVER  AT  THE  CASCADES,  OREGON, 

This  is  the  name  of  the  gorge  through  which  the  Golambia  River 
effects  the  passage  of  the  Cascade  Mountains. 

It  is  an  extraordinary  position.  It  is  the  key  point  in  the  commercial 
strategy  of  the  Pacific  Northwest.  With  its  waters  freely  open  to  nav- 
igation, and  with  railroads  along  either  bank,  the  whole  region  will  be 
insured  minimum  freight  rates,  and  there  will  result  a  development  in 
population  and  material  wealth  such  as  is  hard  to  realize.  The  greater 
part  of  the  magnificent  country  drained  by  the  Columbia  River  is  cut 
off  from  a  sea  outlet  by  the  north  and  south  trending  mountain  mass 
of  the  Cascade  Mountains.  It  is  a  broad,  massive  range  capped  with  a 
layer  of  volcanic  outpourings  at  least  4,000  feet  thick,  and  dotted  here 
and  there  along  its  axis  with  snow-clad  cones,  which  reach  altitudes 
equaling  the  highest  points  of  the  backbone  ridge  of  the  continent. 

Through  this  great  ridge  no  other  pass  exists  at  such  an  altitude  as 
can  hope  to  divert  the  east- west  channel  of  commerce  along  the  Colum- 
bia River.  ^'  The  longest  way  around  "  through  this  horizontal  pass  will 
always  be  a  shorter  haul  than  any  other  line,  plus  the  vertical  distance 
over  the  mountains.  A  sketch  map  is  herewith  submitted  showing  the 
Columbia  River  region.  Its  area  is  estimated  at  245,000  square  miles. 
It  drains  the  western  slopes  of  the  main  range  of  the  Rocky  Mountains, 
its  drainage  basin  extending  between  latitudes  41^  and  53^  north,  or 
over  12  degrees  of  latitude.  Owing  to  this  great  range  in  latitude,  in- 
volving considerable  variation  in  climate,  an  opportunity  is  afforded  for 
an  average  in  the  water  discharge  of  the  lower  river,  and  hence  the 
annual  flood  presents  itself  with  great  precision  in  the  month  of  June, 
but  varying  in  quantity  in  a  manner  which  depends  upon  the  quantity 
of  precipitation,  and  also  upon  the  relative  distribution  of  heat  through 
the  season. 

The  following  tables  of  drainage  areas  are  taken  fh>m  Lieutenant 
Symons's  report  on  the  Columbia  River: 

DBAINAOE  ARBAS. 

Oregon :  Sqom  nrllBi. 

Willamette  (and  Columbia  below  month  of  Willamette) 12, 000 

Dea  Chutes 10,000 

John  Day,  Willow  Creek,  and  Walla  Walla I«,e00 

Snake  River IT.SQO 

Washington  Territory : 

North  side  Columbia,  below  Snake 8,000 

Columbia  above  Snake 30,360 

Snake 5,200 

Idaho: 

Columbia  River 7,600 

Snake  River 70,040 

Nevada,  Snake  River 6,280 

Wyoming,  Snake  River 5,184 

Utah,  Snake  River 700 

Montana,  Columbia  River 20,800 

British  Columbia,  Columbia  River tM,395 

Total  area  drained  by  Columbia  River 244,959 

This  is  a  larger  area  than  all  the  New  England  and  Middle  States, 
with  Maryland,  Virginia,  and  West  Virginia  combined. 

For  purposes  of  compaiison  I  give  their  areas  aa  taken  from  the  last 
Census  Eeport : 

Sqiuure  mUea. 

Maine 35,000 

New  Hampshire .-.      9,280 
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Square  miles. 

VermoB* 10,212 

Ma«BachaBett8 7,800 

Connecticnt 4,750 

Rhode  Island 1.306 


» 


Total 68,348 

NewTotk 47,000 

PeDneylyania 46,000 

New  Jersey 8,320 

Delaware 2,120 

Total 103,440 

Maryland 11.124 

Virginia 38,348 

West  Virginia ., 2:1.000 

Total 72, 472 

Grand  total 244,260 

I  also  give  here  for  comparison  the  areas  of  the  principal  Earopean 
coantries : 

Square  milea. 

Great  Britain  and  Ireland 121,230 

Prance 201,900 

Germany 212. 0»1 

Anstria-Hnngary 226, 4«6 

Italy :... 112.677 

Spain 182.768 

The  drainage  area  of  the  Columbia  may  also  be  divided  as  follows : 

Square  miles. 

Snake  Eiver 104,604 

Upper  Colnmbia  above  Junction  with  Snake 97,155 

Main  Oolnmbia  below  Junction 43,200 

Total :. 244,959 

THE  GBBAT  PLAIN  OF  THB  OOLtJHBIA. 

Quoting  again  from  Lieutenant  Symons^s  report : 

The  northern  portion  of  the  interior  Columbia  Basin,  known  as  the  Great  Plain  of 
the  Columbia,  may  be  described  as  that  area  bounded  on  the  wd^t  by  the  Cascade 
Mountains,  on  the  south  by  the  Blne^Mountains,  on  the  east  by  the  Bitter  Root  and 
CcBur  d'Al^ne  Mountains,  and  on  the  north  by  the  mountains  of  the  Moses  and  Col- 
▼ille  Indian  reservations,  and  those  in  the  triangular  area  between  the  Columbia  and 
Clarke's  Fork.  This  area  is  about  14.*)  by  155  miles  in  extent,  and  contains  approxi- 
mately 22,000  square  miles,  or  14,060,000  acres,  an  area  twice  the  siee  of  Maryland, 
and  as  large  as  Massachusetts,  New  Hampshire.  Connecticut,  and  Rhode  Island  to- 
gether. 

Over  neariv  the  whole  of  this  Great  Plain  of  the  Columbia  there  is  now  spread  a 
rich  and  fertile  soil,  varying  in  depth  from  a  few  inches  to  hundreds  of  feet.  This 
soil  has  been  the  product  or  the  grinding  action  of  the  ice  and  drift  of  the  Glacial 
epoch,  by  the  water- wearing  of  the  Champlain  epoch,  and  from  the  disintegration  of 
the  rocks  during  the  last  and  present  existing  Terrace  epoch ;  by  the  action  of  sum- 
mer's rain  and  heat,  winter's  frost  and  cold,  and  the  chemical  decomposition  arising  . 
from  exposure  to  the  atmosphere. 

An  increase  of  moisture  seems  to  come  with  an  increase  of  cultivation,  and  every 
acre  that  is  planted,  tended,  and  harvested  adds  to  the  total  agricultural  acreage  of 
the  country  and  its  capability  of  grain  oroducing.  This  has  been  abundantly  proven 
in  Nebraska  and  other  sections  east  of  the  Rocky  Mountains.  After  Fort  Kearny  was 
established,  in  1848,  the  Government  employed  a  skilled  farmer  for  years  toliv  there 
and  try  to  raise  vegetables  for  the  troops,  and  grain  for  the  public  animals.  But  ag- 
riculture was  a  complete  faihire  owing  to  lack  of  rain.  Now  all  about  the  old  fort 
are  thousands  of  farms  on  all  of  which  abundant  crops  are  raised.  This  chant^^^*^^ 
been  produced  by  the  westward  progress  of  settlements,  carrying  along  an  iaoY«>-*^>^^ 
rainfall. 
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Since  the  date  of  this  report  it  has  been  demonstrated  that  nearl.v  the 
whole  ot'  this  great  plain  is  a  magnificent  grain-producing  r*nuiitr,v,  as 
the  statistics  submitted  herewith  will  show.  Enrthermoiv,  the  soil  is 
not  only  fertile,  but  of  extraordinary  endurance.  In  the  Willamette 
Valley  that  fields  have  been  continually  cropped  with  wheat  for  twenty 
years  are  now  yielding  from  30  to  35  bushels  per  acre  of  winter  wheat 

When  it  is  considered  that,  in  addition  to  its  grain-producing  capacity, 
this  region  has  ample  resources  in  precious  metals,  coal,  iron,  and  most 
of  the  various  products  that  go  to  make  up  that  interweaving  of  a  great 
variety  of  industries  which  always  insures  the  development  of  wealth 
and  prosperity,  it  becomes  evident  that  the  mountain  gorge  that  com- 
mands the  whole  trade  of  such  a  country  is  worthy  of  considerable  at- 
tention from  Congress.  The  development  of  this  re^oii  will  add  so 
rapidly  to  the  material  wealth  of  the  nation,  and  add  so  largely  to  its 
revenues,  that  every  dollar  expended  will  come  back  many  fold  into  the 
public  Treasury. 

The  obstructions  to  navigation  through  this  gorge  occur  at  the  Dalles 
and  at  the  Cascades.  At  the  latter  place  the  works  for  improvement 
are  approaching  completion,  and  the  following  is  submitted  concerning 
•aid  operations  during  the  fiscal  year  just  closed: 

IMPROVINa  THE  COLUMBIA  RIYER  AT  CASCADES,   OREGON. 

The  obstruction  to  navigation  at  this  point  is  caused  by  a  consider- 
able contraction  in  the  water-way  of  the  river,  extending  over  a  distance 
of  about  4^  miles,  in  the  heart  of  the  Cascade  Mountains.  This  produces 
the  strong  rapids  known  as  the  Cascades  of  the  Columbia,  the  water 
being  dammed  back  until  the  slope  becomes  sufficiently  increased  to 
affo!d  a  velocity  that  will  carry  the  discharge  volume  through  the  re- 
duced channel- way.  The  slope  produced  by  the  damming  of  the  waters 
is  the  greatest  at  the  head,  where  the  river  makes  a  double  rectangular 
bend  around  a  rocky  point  on  the  Oregon  shore.  This  point  is  called 
the  Upper  Cascades,  and  the  remainder  of  the  contracted  water-way, 
about  3^  miles  long,  is  called  the  Lower  Cascades. 

The  plan  of  improvement  is  to  flank  the  Upper  Cascades  with  a  eanal 
3,000  feet  long,  and  to  make  the  Lower  Cascades  navigable  by  clearing 
out  islands,  bowlders,  rocky  points,  and  submerged  reefs  by  blasting, 
thus  increasing  and  smoothing  the  water-way.  As  these  latter  opera- 
tions would  have  a  considerable  effect  upon  the  water-level  at  the  foot 
of  the  canal,  and  as  its  quantity  could  not  be  foreseen,  it  has  been  neces- 
sary to  defer  the  principal  operations  on  the  canal  until  after  thci^river 
work  was  completed. 

The  operations  of  the  current  year  have  resulted  in  the  substantial 
completion  of  the  work  upon  the  Lower  Cascades,  and  it  has  resulted 
in  such  improvement  as  to  make  them  navigable  at  all  stages  of  the  river 
for  lightly  laden  boats^  and  at  all  stages,  from  low-water  up  to  the  stage  of 
24k  feet  at  thsfoot  of  the  canal,  for  laden  boats.  There  is  much  reason  for 
congratulation  upon  these  results,  as  will  appear  from  an  examination 
of  the  preliminary  discussions  of  thd  project.  The  following  data  are 
interesting : 

Feet 

Length  of  caoal 3,000.0 

Total  fall  of  water-surface  between  bead  and  foot  of  canal : 

At  high  water .0 

At  low  water 

Distance  by  river 4, 500. 

Total  fall  between  head  of  rapids  and  foot  of  Lower  Cascades : 

At  high  water 45.0 

At  low  water 36.0 

Distance 23,000.0 
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Faetk 

Total  fall  between  foot  of  canal  and  foot  of  Lower  Caacades : 

At  high  water 34.1 

At  low  water 14.0 

Distance 18, 500.  • 

Difference  between  extreme  high  and  low  water : 

Head  of  canal 46.0 

Foot  of  canal 57.0 

Foot  of  Lower  Cascades 37.4 

Au  annual  flood  occurs  with  precision  in  June,  i)roducing  a  rise  that 
varies  between  30  and  57  feet  at  the  foot  of  the  canal,  and  at  the  head 
of  the  canal  between  23  and  45  feet.  It  will  be  seen  from  these  figures 
that  lock  construction  in  the  canal  will  be  attended  with  peculiar  con- 
ditions involving  considerable  difficulty  and  expense.  It  has  been  de- 
cided to  overcome  the  maximum  difference  of  level  with  one  lock,  but 
as  in  order  to  meet  the  extraordinary  variations  of  level,  the  walls  and 
gates  of  a  single  lock  would  be  unprecedented,  it  was  thought  better  to 
resort  to  the  device  of  a  high- water  guard-lock  in  addition  to  an  ordi- 
nary lift-lock  for  low-water  stages.  The  present  plan  of  operations  is 
to  make  the  low- water  lift-lock|  and  open  the  canal  for  navigation  up  to 
a  stage  of  about  20  feet  at  its  foot,  deferring  the  construction  of  the 
guard-lock  for  the  present. 

It  is  proposed  to  apply  the  sum  asked  for  to  the  construction  of  guard- 
gate,  wing-waUs,  lock-walls,  purchase  of  timber  for  gates,  lock  and 
canal  pit  excavation,  and  grading. 

During  the  year  work  has  been  carried  on  in  the  construction  of  canal 
wall,  the  paving  of  canal  slopes,  excavation  of  canal  and  lock  pits,  grad- 
ing grounds,  quarrying  stone  from  bowlders  of  porphyry  rock,  trans- 
porting quarried  rock  to  site  of  work,  cutting  stone  for  canal  walls,  and 
rock-blasting  in  the  rapids  and  along  the  shore  of  the  Lower  Cascades. 
For  quantities  and  cost  per  unit  of  work  reference  is  made  to  the  com- 
plete and  satisfactory  statements  in  the  report  of  Lieutenant  Wlllard 
Toung  herewith.  Particular  attention  is  called  to  the  extremely  low 
cost  of  rock  removal  in  swift  water.' 

PROPOSED  MODIFIOATION  OF  PLAN. 

The  plan  under  which  we  are  now  working  calls  for  canal  and  locks 
90  feet  wide,  but  with  gates  70  feet  wide. 

The  reduction  in  gate-span  was  made  on  the  score  of  economy  in  gate 
construction.  Now  the  introduction  of  20-feet  shoulders  at  every  open- 
ing in  the  locks  whose  walls  are  so  high  as  will  be  required  here  will 
make  very  serious  obstructions  to  the  passage  of  boats  and  craft  which 
do  not  carry  their  own  means  of  propulsion.  At  low- water  stages,  the 
busiest  season,  they  will  have  to  be  handled  by  lines  from  the  top  of  the 
lock  walls  at  such  a  great  altitude  above  them  as  to  make  it  a  very  dif- 
ficult, and  unnecessarily  difficult,  matter.  I  therefore  recommend  that 
there  be  no  reduction  in  the  gate  spans,  and  that  a  uniform  width  of  80 
feet  be  preserved  throughout  the  canal  and  locks.  This  will  accommo- 
date a  side-wheeler  of  79  feet  width  over  all,  or  a  tow-boat  more  than  45 
feet  wide  with  a  30foot  barge  alongside  of  her,  and  will  be  an  ample 
width  of  lock  for  any  business  which  may  develop  on  this  river.  A  barge 
30  feet  wide  will  certainly  be  large  enough  for  hauling  in  the  swift  water 
that  will  be  met  with. 

I  also  propose  that  the  lower  lock  be  constructed  to  workup  to  a  stage 
of  24  feet  at  the  foot  of  the  canal  instead  of  to  a  20- foot  stage,  as  now 
.  contemplated.    The  reasons  for  this  are  as  follows : 

The  river  is  now  freely  navigable  to  the  foot  of  the  canal  up  to  a  stage 
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of  24  feet.  The  reason  why  20  feet  was  fixed  upon  was  that  it  was  not 
hoped  that  nayigation  could  be  secured  in  the  river  below  to  a  higher 
stage  than  that.  Furthermore,  the  maximum  lift  is  24  feet,  and  hence 
by  making  the  lower  lock  work  to  that  height  above  low  water  only 
one  lockage  will  ever  be  required  after  the  guard-lock  is  constracted 
Whereas  if  we  construct  this  lock  for  a  lower  stage  than  24  feet,  there 
will  be  a  period  when  two  lockages  will  be  required  forgetting  the  boats 
through. 

These  considerations  are  more  than  sufftcient  to  call  f6r  the  changes 
proposed,  which  do  not,  however,  materially  affect  theprojectas  adopted. 

In  conclusion,  I  will  only  add  that  if  the  necessary  funds  can  be  si- 
forded,  I  can  open  this  work  to  navigation  inside  of  two  years,  and  that 
every  year  saved  in  the  opening  of  navigation  through  the  Cascade 
Mountains  will  save  to  the  masses  of  people  affected  a  sum  approximate 
ing  the  whole  cost  of  the  works. 

APPROPRIATIONS. 

Act  June  14,  1876 190,000 

Act  June  le,  1878 150.009 

Act  March  3,  1879 100,000 

Act  June  14,  1880 100. OOO 

Act  March  3, 1881 100,000 

Act  August  2,  1882 265,000 

Act  July  5,  1884 150,000 

Total 955,000 

For  commercial  statistics  see  letter  of  transmittr  I. 

Money  statement 

July  1, 1884,  amount  available $5,697  15 

Amount  appropriated  by  act  approved  July  5, 1884 150,000  00 


,!  155,697  15 

I-  July  1, 18H5,  amount  expended  during  fiscal  year,  exclusive  of 

outstauding  liabilities  July  1, 1884.. $131,064  15 

'  July  1,  1885,  outstanding  liabilities 2,809  33 

133,873  48 

July  1, 1885, amount  available 1 21,aO  67 

(Amount  ^estimated)  required  for  completion  of  existing  project 1,250,000  00 
Amount  that  can  be  profitably  expended  iu  fiscal  year  ending  Jane  30, 1887   750,000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 
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report  of  ubutbnant  willard  touno,  corps  of  bnoimbsrs. 

United  States  Engikber  Offigk, 

Ca$ead0  Looks,  Orog.,  Juno  30,  188R^ 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  operations  for  the  year 
ending  June  30,  1885,  upon  improving  Columbia  Biver  at  Cascades,  Oregon. 

The  improvement  cousints  in  providing  a  canal  with  locks  around  the  upper  or  main 
rapid,  and  in  so  improving  the  lower  or  minor  rapids  by  blasting,  that  boatu  can,  with 
comparative  safety,  reach  and  leave  the  canal  during  all  stages  of  the  river  for  which, 
lockage  is  provided 

Thus  far  most  of  the  work  done  on  the  canal  and  locks  haa  been  of  a  proltmiitary 
character,  while  awaiting  the  results  of  the  open  river  improvement  work. 

This  latter,  so  far  as  it  afi^ts  the  level  of  the  lower  approach,  or  reftrenee  of  tiw 
lower  miter-sill,  is  now  so  nearly  completed,  that  Ikere  is  no  loager  any  roaaon,  «zflapi 
the  laok  of  fnnaa,  for  delaying  actual  look  eonsiraction.  * 
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The  present  plan  proposee  a  ningle  low- water  look  462  feet  long,  90  feet  wide,  and 
with  a  lift  of  abont  24  feet.    The  gates  are  to  be  oonstraoted  of  wood. 

The  gates  are  to  be  bnt  70  feet  wide.  The  foundations,  walls,  and  culverts  are  to 
be  built  of  concrete.  The  plan  is  so  arranged  that  a  hi^h- water  lock  can  be  added, 
if  needed,  in  the  future,  or,  if  the  dii&ciitties  of  a  high-water  navigation  shonld 
prove  too  great  to  warrant  the  building  of  another  lock,  so  that  a  portage  railwaj 
may  be  conveniently  laid  to  accommodate  such  traffic  as  will  then  be  possible. 

Owing  to  the  very  limited  harbor  room  at  the  lower  entrance  to  the  canal,  to  the 
constant  swell  in  the  lower  canal,  and  especially  to  the  ^reat  heisbt  of  the  canal  and 
lock-walls,  great  difficulty  will  be  experienced  in  handling  and  in  moving  boats  in 
the  canal  and  locks  and  in  nroperly  lashing  and  fastenini^  together  the  ooats  of  a 
fleet  after  passing  though  the  locks.  It  seems  to  me  desirable  and,  indeed,  almost 
imperative  that  the  plan  should  be  so  modified  as  to  do  away  with  the  pn^ecting 
shoulders  at  the  gates.  This  could  be  done  by  widening  the  gate-n>an  to  90  /eet,  by 
reducing  the  width  of  the  lock-chamber  to  70  feet,  or  by  adopting  for  both  some  in- 
termediate width,  as  SO  feet.  Unbroken  fleets  of  boats  conld  then  pass  through  the 
locks  without  being  detained  to  .break  up  the  fleet  before  entering  and  again  to  lash 
and  fasten  the  fleet  together  after  passing  through  the  locks,  and  while  in  the  locks 
and  canal  the  whole  fleet  would  move  as  one  boat. 

.  To  permit  the  widening  of  the  gate-span,  it  is  probable  that  steel  gates  would  hav« 
to  be  substituted  for  the  wooden  ones  now  proposed.  I  am  of  the  opinion,  howevei, 
that  a  width  of  70  feet  for  the  locks  will  be  ample. 

All  work  done  during  the  year,  except  on  repairs  to  tow-boat,  steamJanneb,  drill- 
Boow,  and  wood-scow,  has  been  by  hired  labor. 

CANAL  WORK. 

(#)  Side  wall$  on  left  <U  t^per  mUranoe: 

Length  of  wall  built  (except  coping)  during  the  year ;  feet . .  50 

Amount  of  dry  cut-stone  masonry  laid  in  wall cubic  yards..  100 

Amount  of  dry  rubble-stone  masonry  laid  in  wall do 31B 

Total  cubic  yards  laid ., 418 


Cost  per  cubic  yard $5  92-f 

(5)  Paving  slope  of  left  bank  above  locks : 

Amount  of  dry-stone  pavement  laid cubic  yards..       1,235 

Cost  of  pavement  per  cubic  yard |4  09+ 

(o)  Excavation  of  lock-pit: 

Amonnt  of  rock  excavated cubic  yards..      4,120 

Amount  of  earth  and  gravel  excavated 8, 673 

Cost  per  cubic  yard  rock,  earth,  and  gravel $0  62+ 

(d)  Grading  grounds. — The  material  excavated  from  the  canal  prism  has  been  used 
in  grading  grounds  on  the  left  of  the  canal. 

The  stone-yard  near  the  blacksmith-shop  has  been  enlarged  and  graded  up  to  the 
(114.0)  level.  A  wide  bernie,  extending  from  tht^  postern  of  the  upper  guard-gate  to 
near  the  stone-yard,  and  intended  as  a  working  level  for  farther  excavation,  for  trans-  ■ 
portation  of  material,  and  for  the  laying  of  lock- masonry,  has  been  graded  along  the 
left  bank  at  the  (114.U)  level.  This,  with  the  stone-yftrd  and  the  bormes  on  the  left 
of  the  lower  and  upper  entrances,  provides  a  nearly  level  roadway  for  the  whole  length 
of  the  canal.  The  bank  opposite  the  lodging-house,  and  between  it  and  the  working 
berme  Just  mentioned,  has  been  graded  up  to  the  (130.0)  level,  and  thiaprovides  con- 
siderable working  and  storage  room  in  a  convenient  locality  beyond  the  reach  of  high 
water. 

Length  of  tramway  bnilt  and  used  in  grading  grounds feet..      1,827 

Cost  of  grading  per  cubic  yard  of  material  moved $0  19+ 

(s)  Bowlder  quarrying. — Most  of  the  quarrying  for  the  year  was  done  at  the  point  on 
the  right  of  the  canal  jnst  below.  A  4  L. 

Some  was  done  on  the  left  shore  below  the  looks,  and  a  little  in  the  canal  pit  while 
excavation  work  was  being  carried  on. 

Amonnt  of  stone  quarried  for  cutting -. cubic  yards..  2,744 

Amount  of  stone  qnarried  for  rubble- work do 4.766 

Cost  of  quarrying  per  cubic  yard  of  stone  (dimension)  obtained $^i  ib 

Cost  of  quarrying  per  cu  bic  yard  of  rubble-stone  obtained 288 

Average  number  of  feet  drilled  per  di^,  per  man,  by  qnarrymen boles. .  72. 13 

Average  price  per  day  paid  qnarrymen |2  49 

Rock,  basaltic  bowlaers. 
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(/)  Tramparting  itone.  All  the  stone  quarried  during  the  year,  together  with  some 
quarried  previous  years,  has  heen  transported  to  the  site  of  the  locks,  and  piled  is 
convenient  places,  ready  for  use.  Most  of  the  stone  for  cutting  is  piled  in  the  stone- 
yard  at  the  (114.0)  level,  and  the  rest  in  the  yard  near  the  stone-shed.  Of  the  stone 
intended  for  backing,  paying,  and  rubble  work,  a  j^art  is  piled  on  the  protecting  em* 
banknieut  on  the  right  of  the  canal ;  and  a  part,  within  reach  of  fixed  derricks,  near 
the  lower  entrance  to  the  canal.  Besides  the  above,  39  cubic  yards  of  stone  for  cat- 
ting were  hauled  to  the  stone-shed  from  the  quarry,  situated  about  one  mile  above 
the  works. 

It  is  hoped  that  the  pile  of  stone  on  the  protection  embankment  will,  by  its  great 
weight,  so  consolidate  the  embankment  as  to  stop,  or  at  least  greatly  lessen,  the 
leakage  through  it. 

The  length  of  tramway  laid  for  transportation  of  stone  was  1,764  feet,  all  of  which 
has  Hiuce  been  taken  up,  to  preserve  it  from  being  carried  away  by  high  water. 

Cost  of  transporting  stone  per  cubic  yard  moved |1  03 

(g)  Stone-cutting: 

Face  stone  for  side  wall  of  canal cubic  yards..  856.3 

Superficial  cutting  on  above square  feet..  38,226+ 

Liuear  feet  of  base  course  cut feet..  271^ 

Linear  feet  of  2-foot  course  out do...  2,235f 

Linear  feet  31  feet  10  inches  course  cut do...  It069| 

Linear  feet  of  1  foot  8  inches  course  cut do...  1»364| 

Total  nu mber  of  days'  labor  of  stone-cutters days . .  913. 3 

Average  number  of  square  feet  cut  daily,  per  man square  feet . .  41. 8 

Average  number  of  cubic  yards  cut  daily,  per  man cubic  yard . .  0. 94 

Average  cost  of  cutting  per  square  foot,  stone-cutters'  labor  only |0. 084 

Average  cost  of  cutting  per  cubic  yard,  stone-cutters'  labor  only 3.72 

Cost  per  square  foot,  including  superintendence,  handling,  and  piling, 

sharpening  of  tools,  material,  &.C.,  exclusive  of  value  ef  stone .  128 

Cost  per  cubic  yard,  including  above  items  and  exclusive  of  value  of  stone  5. 69 

Cost  per  cubic  yard,  including  value  of  rough  dimension-stone 10. 51 

(h)  Clearing  away  and  piling  etone  at  lower  entrance  to  corral, — This  work  consisted 
in  removing  two  large  piles  of  rock  that  had  been  dumped  at  the  lower  entranoe  to  the 
canal  before  the  present  pl^n  of  improvement  was  adopted  and  while  the  work  was 
in  the  hands  of  contractors:  in  cleaning  the  shore  below  the  bulkhead  of  bowldeit 
and  clamps  of  bed-rock,  and  in  piling  tne  stone  at  convenient  places  ready  for  use. 

Amount  of  stone  thus  moved  and  piled,  about cubic  yards. .     3, 850 

Cost  per  cubic  yard  thus  moved  and  piled,  about |1  41 

(i)  Side  wall  of  right  at  lower  entranoe. — Excavation  work  for  this  wall  was  com- 
menced in  November,  and  carried  on  till  the  middle  of  December,  when  it  had  to  be 
abandooed  on  account  of  severe  weather  and  snow-storms.  Oreat  drifts  of  snow  ac- 
cumulated over  the  site  of  the  work ;  and  it  was  so  late  before  these  disappeared 
that  it  was  thought  unadvisable  to  continue  the  work  this  season. 

The  cost  of  this  work  is  included  in  the  item  ''Excavation"  in  the  detailed  state- 
ment of  expenditures  below ;  and  the  amount  excavated  (1,214  cubic  yards)  is  included 
above  under  the  item  **  Excavation  of  lock-pit." 

(i)  Buildinga, — ^A  new  cement  storage-house  of  2,000  barrels  capacity,  situated  a 
little  eant  of  the  stone  shed,  has  been  built  aud  coiapleted,  all  but  the  flooring,  and 
battening.    Cost  to  date,  $828.05. 

A  neat  little  railroad  station-house,  presented  by  the  merchants  of  Portland,  Oreg., 
to  the  employ^  of  the  looks,  in  recognition  of  their' services  during  the  great  storm 
of  last  winter,  in  carrying  provisions  to  snow-bound  trains,' and  in  helping  to  open 
the  blockade,  has  been  erected,  by  permission,  on  Government  land.  The  building  it 
now  used  as  a  waiting-room,  post-office,  and  express  office,  and  is  considered  as  belong- 
ing to  the  works.  The  upper  story  has  been  fitted  up  at  Government  expense,  as  quar- 
ters for  the  attending  physician.     Cost  to  the  Government,  $86.96. 

The  carpenter  shop  has  been  moved  from  its  old  position  in  the  hollow  to  a  mors 
convenient  location,  on  top  of  the  bank,  at  railroad  erade.  This  had  to  be  done  to 
permit  the  grading  of  the  old  site  up  to  the  (130)  level.    Cost  of  moving  shop,  $117.26. 

Repairs  of  a  more  or  less  extensive  character  have  been  made,  as  needed,  to  the 
various  buildings  occupied  as  quarters,  and  to  the  office,  mess  and  lodging  houses, 
powder-houses,  hospital,  and  commissary  building,  stone  shed,  and  blacksmith  shop. 
The  total  cost  of  expenditures  below,  under  its  proper  heading. 

(k)  Plant,^The  plant  generally,  including  that  on  the  canal  and  on  the  river,  has 
been  kept  in  good  order.  A  machinist  was  employed  during  the  busy  season  to  look 
after  and  keep  in  repair  the  hoisting-engines,  steam-drills,  and  other  machinery. 
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Some  new  plant  has  been  manufactured)  including  several  new  stationary  derricks 
and  a  number  of  tools  for  use  in  the  blacksmith  shop. 
The  large  centrifugal  pump,  for  pumping  out  the  canal-pit,  has  been  repaired  and 

Eut  in  good  working  order.    The  slipping  of  the  wire  rope  on  the  drive-wheels,  which 
as  heretofore  always  interfered  with  the  proper  running  of  the  pump,  has  been  en- 
tirely prevented  by  using  ordinary  rubber  hose,  split  in  half,  as  packing. 

Extensive  repairs  were  made. early  in  the  season  to  the  tow-boat,  launch,  drill- 
scow,  and  wood-scow,  to  fit  them  for  use  on  river-improvenfent  work.  The  cost  of 
these  repairs  is  given  in  the  statement  of  expenditures  below. 

(Z)  Protection  of  property. — During  the  floods  of  summer  most  of  the  works  are 
covered  with  water,  so  that  all  plant  and  material  liable  to  damage  have  to  be  moved 
each  year  to  high  ground. 

All  has  again  to  he  moved  into  position,  on  the  subsidence  of  the  water,  before 
work  can  be  resumed.  Tbis  adds  very  much  to  the  coMt  of  the  work.  A  further  ex- 
pense ban  been  incurred  this  year  in  securely  bousing  hoistiug-engiues,  derrick  booms 
and  masts,  and  other  material  liable  to  damage  on  long  exposure  to  the  weather. 
This  has  been  rendered  necessary  by  the  failure  of  Congress  to  appropriate  funds  for 
continuing  the  work.  Parts  of  macbiuery  necessarily  exposed,  iron  work,  &c.,  liable 
to  damage,  have  been  painted,  and  care  has  been  taken  generally  to  protect  all  plant 
and  material  as  much  as  possible  from  deterioration  during  the  enforced  suspension 
of  the  work. 

(m)  AfiaceUaneona. — For  the  convenience  and  safety  of  boats  coming  to  the  locks  at 
different  stages  of  the  river,  a  floating  landing-stage,  consisting  of  a  raft  of  large  tim- 
bers, with  mooring  and  fender  posts,  all  securely  framed  together,  has  been  constructed 
and  moored  at  the  foot  of  the  canal.     Cost,  $349.76. 

Operations,  both  on  the  canal  and  river,  were  necessarily  suspended  for  a  consider- 
able time  during  and  after  the  great  storm  of  last  winter.  This  storm,  which  com- 
menced about  the  middle  of  December,  lasted  for  three  weeks,  and  was  of  uuuNual 
severity.  Snow  fell  at  this  place  to  a  depth  of  8  feet  on  the  level ;  and  in  places 
was  blown  iuto  drifts  of  immense  depth,  which  completely  burind  parts  of  the  work, 
and  for  a  long  time  prevented  the  resumption  of  work.  The  river  was  closed  by  ice, 
and  the  railroads  were,  for  a  long  time,  completely  blockaded.  Considerable  difficulty 
was  experienced  in  getting  provisions  for  the  men  and  for  blockaded  passengers  de- 
tained here.  Many  of  our  hands  fortunately  found  employment,  at  good  wages,  in 
shoveling  snow  for  the  railroad  company. 

•  The  rainfall,  height  of  water,  &c.,  for  each  month  of  the  year,  are  given  in  the  fol- 
lowing table : 


Ifonths. 


July 

Aaj^st ... 
September 
October . . . 
November  , 
December. 


January.. 
February. 
Karoh.... 

April 

May 

June 


1884. 


1885. 


Total. 


A  ^ 

a'^ 

o  o 

s^ 

5ts 

5S 

^  « 

9   V 

• 

1 

-  *-  s 

».  ee  a 

m      o 

nl 

M 

p 

< 

Jnehea. 

Number. 

Degrees. 

1.08 

6 

71.4 
79.0 
62.2 

e.38 

10 

30.22 

14 

54.5 

4.8 

9 

50.5 

16.42 

21 

24.2 

5.46 

9 

80.9 

ie.72 

22 

68.4 

1.6 

6 

38.9 

.78 

6 

61.03 

4.6 

18 

64.3 

L55 

9 

66.45 

0&6 

126 

66.8 

Hisheet  reading 

above  extreme 

low  water. 


Head  of 
canal. 


Feet 
122.3 
110.6 
105.1 
102.5 
103.0 
99.9 


100.8 

1(4.8 

10&5 

110.  I 

116.54 

118.54 


Foot  of 
canal. 


Feet 
107.8 
03.0 
85w4 
81.7 
82.1 
77.6 


*80.6 

85.1 

87.5 

92.7 

101.65 

103.9 


Lowest  reading 

above  extreme 

low  water. 


Head  of 
canal. 


Feet 
110.6 
105.0 
100.8 
100.0 
100.3 
92.7 


97.1 
98.8 
102.4 
106.2 
107.4 
114.64 


Foot  of 
canaL 


Fe^t. 
98.2 
85.4 
7a  8 
77.9 
77.8 
*73.7 


78  7 
76.  C 
81.4 
87.0 
88.7 
99.15 


153  ENO 


*Ioe*gorge* 


{ 


2434      REPORT   OF   THE   CHIEF    OF   ENGINEERS,  U.  8.  ARMY. 

The  following  statement  shows  the  average  namber  of  men  per  day  employ^ 
during  each  mouth  of  the  year: 


Month. 


July e \ 

Angast 

September 

October 

Novem  ber 

Dece  ni  ber 

January 

February 

March    

April 

May 

Jane 


Canal  work.  River  work. 


13.9 
&8.8 
128.4 
150.3 
158.8 
00.4 
83.0 
83.0 
86.51 
34.3 
10.10 
25.08 


LI 
4.2 
18.4 
42.7 
38.8 
22.9 
3a5 
21.1 
0.6 


Total 


15l9 
6SL0 
14&S 
201 0 
191 C 
Ills 
66l5 
105.9 
87.11 
34.3 
19.  U 
25iH 


RIVER  WORK. 

River  improvement  has  extended  this  year  from  the  main  falls  opposite  the  Locks 
to  the  foot  of  Old  Garrison  Rapids,  as  shown  on  the  accompanying  map;  and  has  con- 
sisted of  the  drilling  and  blasting  of  bowlders  and  masses  of  conglomerate  and  bed 
rock,  alon^  either  shore;  and  in  blasting,  either  by  submerged  charges,  or  after  drill- 
ing, of  rocKs  and  cimps  of  reefs  in  the  channel- way  of  the  river  itself. 

The  methods  and  appliances  used  were,  practically,  the  same  as  those  described  in 
previous  reports,  only  that  a  greater  familiarity  with  the  work  permitted  a  more  ad- 
vantageous arrangement  of  details  and  a  more  vigorous  prosecution  of  the  work. 

The  tow-boat  and  drill-scow,  after  undergoing  extensive  repairs  in  Portland,  re- 

Eorted  here  for  duty  in  the  latter  part  of  August.  The  small  steam-launch  was 
rought  down  over  the  falls,  during  high  water  in  July,  at  considerable  risk,  for  serv- 
ice on  river-improvement  work.  The  tow-boat  was  employed  in  blasting  on  Big 
Eddy  Reef,  and  in  transportation  work,  and  in  attendance  on  the  Chief  of  Eugineers 
and  party,  until  October  31,  when  she  was  sent  to  the  mouth  of  the  Willamette,  for 
work  theie  and  on  the  Lower  Columbia.  The  accompanying  map  shows  the  portions 
of  Big  Eddy  Reef  attacked. 

It  consisted  of  a  broad  flat  shelf  of  bed-rock,  over  which  water  from  8  to  12  feet 
deep  was  running  at  a  rate  of  about  15  miles  an  hour  at  the  time  the  blastiug  was 
done. 

The  plan  adopted  for  removing  the  reef  was  simply  to  mash  it  dowu  by  firing  large 
charges  of  dynamite  resting  directly  on  top  of  the  rock.  The  tow-boat'  was  used  m 
lowering  the  charges,  which  consisted  usually  of  400  pounds  of  72  per  cent.  dynaiuit«. 
Lines  leading  from  the  tow-boat  to  a  securely-anchored  scow  in  the  eddy  above,  and 
to  the  shore,  enabled  her  to  place  herself  at  any  desired  point  for  sounding  and  low- 
ering the  charges.  The  charges,  besides  being  heavily  weighted,  had  to  be  held  in 
position  by  lead  lines  from  the  scow  above,  to  keep  them  from  being  swept  away  by 
the  swift  current.  The  submerged  charges  were  fired  from  the  scow  above  by  send- 
ing down  along  one  of  the  lines  a  properly-arranged  exploder,  with  lighted  rose  at- 
tached. A  very  considerable  improvement  to  the  rapid  was  at  once  effected  by  the 
work. 

.  The  drill-scow  was  employed  during  the  whole  low-water  season  in  steam  drilling 
at  varions  points  along  the  river;  and  at  the  close  of  the  season  was  sent  te  Portland 
along  with  the  steam-launch  for  safe-keeping.  The  launch  did  excellent  service  dar- 
ing tlie  whole  year  as  tender  to  the  drill-scow  and  iu  waiting  on  the  force  of  gang- 
drillers  on  shore. 

The  results  of  the  season's  operations  are  shown  in  detail  in  the  following  table  and 
the  accompanying  map,  where  are  given  the  location  of  the  reefs  and  bowlders  at- 
tacked, and  the  amounts  broken  up  and  removed  in  each  case,  as  well  as  the  cost  of 
the  improvement  and  of  the  different  kinds  of  work. 
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The  cost  given  in  the  above  table  inclades  maintenance  of  plant  and  all  mnning 
expenses  and  repairs  to  drill-scow,  steam-launch,  and  wood-scow  dnrins^  the  ye^r. 
The  co8t  of  repairs  to  tow-boat  has  not  been  apportioned,  because  so  small  a  portion 
of  her  time  was  spent  on  this  work. 

Average  number  of  feet  drilled  per  day  by  each  gang  of  drillers 14. 43 

Average  number  of  feet  drilled  per  day  by  block  driller 13.  fti 

Average  number  of  feet  drilled  per  day  by  steam-drill 4^.  49 

Cost  per  foot  drilled  by  gang  drills $0  64 

Cost  per  foot  drilled  by  blocK  drills  1  86 

CosI  per  foot  drilled  by  steam-drills 50 

Cost  per  cubic  yard  broken  up,  gang 1.066 

Cost  per  cubic  yard  broken  up,  block 36^ 

Cost  per  cubic  yard  broken  up,  steam 353 

The  steam- drillsjnsed  were  the  improved  Ingersoll,  13|  inches,  drilling  holes  2^  incbe« 
diameter  on  top  and  reducing  to  2  inches  diameter  at  bottom  of  21-  foot  holes.  On  large 
rocks,  round  and  not  too  irregular  surface,  these  drills  averaged  75  feet  per  day,  one 
day  reaching  113  feet  per  drill.  The  broken  time  caused  by  severe  weather  and  ice 
increased  the  cost  of  steam  drilling  nearly  20  per  cent. 

Neither  the  work  of  bowlder  quarrying,  nor  of  clearing  away  and  piling  atone  at  louw 
entrance  to  canalf  described  above  as  under  ''Canal  work,'^  is  here  included,  though 
really  a  part  of  the  project  for  river  improvement.  Indeed,  the  above  work  has  re- 
sulted in  considerable  improvement  to  the  river  at  the  crossing  from  Big  Eddy  to^the 
foot  of  the  canal.  By  the  peculiar  conformation  of  the  shore  on  either  side  of  the 
main  rapid  the  water  is  deflected  from  both  sides  toward  the  center,  so  that  the  main 
flow  of  the  river  is  through  a  narrow  funnel-like  chute,  which  causes  the  water  in 
the  center  to  pile  up  mucn  higher  and  to  run  much  swifter  than  at  the  Hides.  The 
effect  of  this  season's  work  has  been  not  only  to  make  the  entrance  to,  and  landing  at, 
foot  of  the  canal  more  safe,  but  also  to  materially  widen  the  rapid  for  medium  stages 
of  the  river,  and  thus  reduce  the  curreut  at  the  center,  and  make  it  more  uniform  over 
the  whole  width  of  the  river  at  the  crossing  to  the  locks. 

In  some  cases  during  the  progress  of  the  season's  work  the  masses  of  rock  attacked 
were  at  once  leveled  down  or  thrown  into  deep  water,  while  in  others  they  were  onlv 
broken  up  into  small  fragments  and  left  to  be  carried  away  by  the  current  at  high 
y^ater. 

In  the  first  case,  any  improvement  resulting  from  the  work  was  at  once  evident; 
^ti^hile  in  the  second,  at  least  one  season  of  high  water  must  intervene  before  the  re- 
sults can  be.  deJiinitely  stated. 

It  is  gratifying  to  know  that  most  of  the  broken  rock  on  Big  Eddy  Reef  blasted  in 
the  winter  of  18d3-'84  has  been  carried  away  by  the  current.  Some  clumps  yet  re- 
main ;  but  that  a  very  great  improvement  has  resulted  from  the  work  is  unquestion- 
able. Even  at  extreme  low  water,  when  the  rapid  is  at  it«  worst,  the  little  steam- 
launch  belonging  to  the  works  passed  through  it  to  the  foot  of  the  canal.  The  gen- 
eral improvement  to  the  river  below  the  canal,  resulting  from  this  and  previous  sea- 
son's  work,  is  so  great,  that  the  further  prosecution  ot  river  work  is  unnecessary  and 
nnadvisable  until  after  the  opening  of  the  locks,  except  to  take  advantage  of  favor- 
able seasons  of  extreme  low  water  to  do  work  that  is  only  then  possible.  It  has  been 
practically  demonstrated  by  the  repeated  trips  of  the  Govemmi-nt  tow-boat  and  launch 
to  the  locks  at  various  stages  of  the  river,  that  navigation  through  the  lower  rapids  is 
both  possible  and  comparatively  safe  for  all  stages  of  the  river  up  to  and  even  some- 
what beyond  a  20-foot  rise.  For  the  higher  stages  of  the  river  much  work  is  yet 
needed  to  make  navigation  practicable,  and  for  the  very  highest  stages  no  amount  of 
open  river  work  will  suffice  to  make  it  so. 

The  interests  of  this  part  of  the  country  can  now  be  best  served  by  hastening  to 
completion  the  construction  of  the  low- water  lock,  so  as  to  open  the  river  to  trade  »t 
the  very  earliest  time  possible.  Practical  navigation  will  then  point  out  better  than 
can  now  be  told  just  what  further  improvement  will  be  necessary. 

The  following  detailed  statement*  shows  the  money  expenditures  and  the  cost  of 
the  various  items  of  canal  and  river  work  during  the  fiscal  year. 

During  my  absence  from  the  locks,  from  July  2S  to  August  16  and  from  November 
24  to  January  13,  the  general  charge  of  the  work  fell  to  Assistant  Engineer  F.  J. 
Carrel,  who  snowed  excellent  judgment  and  commanding  energy  in  his  administration, 
especially  during  the  time  of  the  great  snow  blockade.  Thanks  are  due  him  for  his 
faithful  services  at  all  times,  and  also  for  many  valuable  suggestions. 

The  force  and  operations  on  the  river  were  under  the  immediate  charge  of  Draughts- 
man A.  J.  Brownlie,  to  whom  great  credit  is  due  not  only  for  intelligent  and  ener- 
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getic  BupervisioD,  bat  aUo  for  complete  and  valuable  records  of  the  work  under  his 
cbarj^^e.     Owin^  to  the  failure  of  Congress  to  appropriate  funds  for  coutiuuing  the 
work^  both  of  these  f^entlemen  were,  by  your  orders,  discharged  on  April  16. 
Very  respectfully,  your  obedient  servant, 

•  W.   YOUNO, 

Maj.  W.  A.  Jones,  First  Lieutenant  of  Engineers. 

Corps  of  Engineers f  U.  18 .  A, 


T  T3. 

IMPROVEMENT  OF  UPPER  COLUMBIA  AND  SNAKE  RIVERS,  OREGON  AND 

WASHINGTON  TERRITORY. 

The  plan  of  this  in)i)rovement  consists  in  rock-bliustiug  and  bar-8(5rap- 
ing  removal  to  secure  a  low-water  channel  of  5.J  feet  in  the  Columbia 
as  far  as  Ainsworth  and  4J  feet  in  the  Snake  as  far  as  Lewiston.  The 
original  estimate  of  cost  is  $132,000.  Total  appropriation  on  this  proj- 
ect, $112,000.  The  i)roject  covers  the  Columbia  Kiver  from  Celilo,  Oreg., 
to  tiie  mouth  of  the  Snake  at  Ainsworth,  and  the  Snake  from  this  point 
to  Lewiston,  Idaho. 

For  the  Columbia  Hiver  above  the  mouth  of  the  Snake  no  estimate  is 
presented  pending  the  results  of  the  survey  of  Priest  Rapids  now  under 
way. 

OPERATIONS  DURING  THE  YEAR. 

All  work  biis  been  done  by  contract,  but  owing  to  the  unfavorable 
season  but  little  has  been  accomplished. 

The  contract  with  Mr.  F.  T.  Dodge,  which  expired  C)ctober  31,  1884, 
was  extended  by  the  Chief  of  Engineers  until  April  30, 1885,  and  after- 
wards to  March  31, 1886. 

A  contract  was  entered  into  with  Mr.  Silas  R.  Smith  for  rock,  cobble- 
stone, and  gravel  removal  on  Snake  River  between  Walker's  Landing 
and  the  mouth  of  the  river.    Contract  expires  October  31,  1885. 

Another  contract  was  made  with  Holmes  &  Spencer  for  rock,  cobble- 
stone, and  gravel  removal  on  Snake  River  between  Lewiston  and  Ripa- 
ria.    Contract  expires  October  31,  1885. 

The  work  on  this  river  is  very  difficult,  owing  to  the  extremely  swift 
water,  and  can  only  be  prosecuted  at  favorable  stages  near  low  water. 
Owing  to  an  extraordinary  storm  which  closed  the  river  with  ice  before 
the  low-water  stage  was  reached,  but  little  work  was  accomplished, 
Mr.  Smith  being  far  more  successful  than  the  other  contractors. 

Before  the  ice  moved  in  the  spring  the  river  had  risen  so  as  to  require 
a  postponement  of  operations  until  another  low-water  season. 

It  is  proposed  to  apply  the  appropriation  asked  for  to  the  removal  of 
rocks  and  cobble-stone  bars  to  the  completion  of  the  project. 

Abstract  of  operations. 


Locality. 


Lower  Lo^  Cahia  Rapid  — 
Kapid  above  White's  Ferry  . 

Do 

Bar  below  Jim  Ford's  Island 
Bapids  at  Copelv's  Cut-olf . . . 

Do *, 

Fiah-Hook  Rapids 


Total.... 
Total  of  gravel 


Total  of  rock 


Contractors. 


F.  T.  Dod^e 

Holmes  Sc  Spencer. 

do  .  

S.  R.  Smith 

...    do 

do 

do 


Cubic 

yaids. 

6.67 

10.69 

50.00 

31.47 

e.42 

4.77 

488.45 

W7.47 

50.00 

Rook  or  gravel. 


Rook 

. .  do    

Gravel  and  cobble 

Rock 

...do 

do 

,...do 


\     Wl.VlV 


Cost  per 
yard. 

$12  00 

18  00 
6  00 

19  00 
19  00 
25  00 
10  00 
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I  woald  very  strongly  recommend  that  after  these  contracts  expire 
this  work  be  done  by  hired  labor. 

I  am  quite  confident  that  the  Government  can  do  it  very  mach  cheaper 
than  it  can  hire  others  to  do  it.  The  use  of  large  quantities  of  high 
explosives  in  very  swift  water,  and  the  removal  of  cobble  stone  bars  tn 
such  water,  involves  skill  and  experience  that  is  not  gained  in  any  of 
the  ordinary  private  operations  of  the  day.  The  work  at  the  Cascade 
Locks  has  developed  a  force  of  trained  workmen  who  can  be  used  by 
the  Government  at  great  advantage  on  similar  work  hereafter. 

APPROPRIATIoks. 

Upper  Columbia  River: 

Act  June  10,  1872 $50,000 

Act  June  23.  1874 20,000 

Act  March  3,  1875 35,000 

Upper  Columbia  and  Snake  rivers  : 

Act  August  14,  1876 15,000 

Act  June  18,  1878 20,000 

Act  March  3,  1879 20,000 

Act  June  14,1880 15,000 

Act  March  3,  1881 15,000 

Act  August  2,  1882 6,000 

Act  July  5,  1884 20,000 

Total 111,000 

Money  statement. 

July  1, 1884,  amount  available $1,924  46 

Amount  appropriated  by  act  approved  July  5,  1884 20, 000  00 

21, 924  46 
July  1, 1885,  amount  expended  during  fiscal  year,  exclusive  of 

outstanding  liabilities  July  1,1884 $12,247  71 

July  1,1885  outstanding  liabilities... 1,277  96 

13,525  67 

July  1,1885,  amount  available 8,398  79 

{Amount  (estimated)  required  for  completion  of  existing  project 36, 000  00 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  i887.     36, 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


Abstract  of  contracts. 


Na 


1 
■2 

4 


Names  and  residences  of  con- 
tractors. 


Frank  T.  Dodge,  Portland, 
Oreg. 

Joseph  Kellogg  &  Co.,  Port- 
land, Oreg. 

Holmes  Sc  Spencer,  Portland, 

Greg. 
Silan  R.  Smith,  Ainsworth, 

Wash. 


Date  of  con- 
tract. 


June  21, 1883 
Aug.  15, 1884 

Sept.  25, 1884 
Oct.  31,1885 


Expiration  of 
contract. 


*Dec.  31, 1883 
Apr.  30, 1885 

Oct.  81, 1885 
Oct.  81,1885 


Subject  of  oontract. 


Uemoval  of  solid  rock,  cobble-stone,  and 
gravel  from  channel  of  Snake  River. 

Wing-dam  construction,  snagging  op- 
erations, and  maintenance  of  an  80- 
foot  channel  free  from  obstmctions. 

Bemoval  of  solid  rook,  cobblfsatone,  and 
gravel  from  channel  of  Snake  River. 
Do. 


''TS.iLtAiLded  to  March  31. 1886. 
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T  T  4. 

IMPROVEMENT  OF  COWLITZ  RIVER,  WASHINGTON  TERRITORY. 

The  plan  of  the  improvement  of  this  river  consists  in  winc^-dam  con- 
straction,  bar-scraping,  and  snagginis:  operations  to  secare  light-draught 
navigation  up  tx>  Toledo,  a  little  more  than  30  miles  above  the  mouth. 

The  original  estimated  cost  of  this  work  was  $3,000  for  the  first  year 
and  an  annual  expenditure  thereafter  of  (2,000  for  maintenance.  The 
total  a})propriation  up  to  date  has  been  $6,000.  The  amount  expended 
to  end  of  fiscal  year  is  $5,988.13. 

The  sum  of  $2,000  was  appropriated  by  tThe  act  of  July  5, 1884.  The 
operations  under  this  have  been  entirely  by  contract.  Contract  was 
made  with  J.  Kellogg  &  Go.  (dated  August ^15, 1884)  for  building  300 
feet  of  wing-dam  at  Batteau  Rapids  and  for  monthly  maintenance  of 
channel  free  of  snags. 

This  contract  expired  April  30, 1885.  Work  has  been  satisfactorily 
done,  resulting  in  a  good  improvement  to  navigation. 

The  work  of  improvement  on  this  river  has  made  a  commercial  de- 
velopment very  large  in  proportion  to  the  sum  expended,  and  I  am  of 
the  opinion  that  operations  should  be  extended  to  Klikitat  Bridge, 
about  20  miles  further  up  the  river,  and  also  to  include  shore  protec- 
tion wherever  it  may  become  necessary  to  prevent  the  river  from  mak- 
ing its  channel  too  wide.  The  estimate  submitted  has  this  extension 
in  view. 

APPROPRIATIONS. 

Act  June  14.  1880 12,000 

Act  March3,  1881 1,000 

Act  Angu8t2,  1882 1,000 

Act  July  5,  1884 2,000 

Total 6.000 

Money  statement. 

Jaly  1.  1884.  amount  available ^  73 

Amouut  appropriated  by  act  approved  July  5,  1884 a....      2, 000  00 

2,002  73 
Jnlv  1, 1885.  amount  expended  during  fiscal  year,  exclusive  of  ontetauding 

liabilities  July  1.  1«84 1,990  86 


July  1.  1885.  amount  available 11  87 


1 


'Amount  (estimated)  required  for  completion  of  existing  project 3. 000  00 

Annual  maintenance 3, 000  00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 1887      6. 000  00 
Submitted  in  compliance  with  requirements  of  section  2  of  river  and 
harbor  acts  of  1866  and  1867. 


TT5. 
IMPROVEMENT  OF  LOWER  CLEARWATER  RIVER,  IDAHO. 

The  plan  here  is  to  make  a  channel  through  rock-reefs  and  cobble- 
stone bars  over  a  distance  of  40  miles  above  Lewiston,  to  secure  a  depth 
of  4  feet  at  low  water.  The  original  estimated  cost  was  $34,424;  total 
appropriation  to  date,  $16,000;  total  expenditure,  $15,000. 

No  appropriation  was  made  by  act  of  July  5, 1884,  and  no  funds  were 
available  at  the  time  the  work  was  turned  over  to  vckft*    \.\v!k^<j^>(>j^^8«^- 
fore  no  operationa  to  report  daring  the  feaeaV  ^s^^t^ 
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In  the  face  of  tbe  imperative  and  more  important  needs  of  this  region 
for  an  outlet  through  the  Columbia  River  Pass,  and  the  expensive 
character  of  the  work  compared  with  any  prospective  development  of 
commerce,  I  am  not  prepared  to  recommend  the  continuation  of  this 
work  at  the  present  time. 

APPROPRIATIONS. 

Act  March  3,  1879 $5,000 

Act  Juue  14,  IHrfO ;,,t»00 

Act  Augusts,  1882 5,000 

Total ' 15,000 


TT6. 


PRELIMINARY    EXAMINATION    OF    SNAKE    RIVER   BETWEEN   LEWISTON 

AND  MOUTH  OF  BOISfi  RIVER,  IDAHO. 

United  States  Engineer  Office, 

Portlandj  (h'eg,^  November  5,  1884. 

Sir:  I  have  the  honor  to  make  the  following  report  of  examination  of 
Snake  liiver  between  Lewiston  and  mouth  of  Bois^  River,  Idaho,  in 
accordance  with  act  of  Congress  July  5,  1884,  and  your  letter  July  31, 
1884,  to  Capt.  C.  F.  Powell,  Corps  of  Engineers,  Porriand,  Oreg. 

Examinations  of  this  portion  of  the  Snake  River  have  been  made  as 
follows: 

Between  Lewiston  and  Salmon  River,  by  Lieut,  Thomas  W.  Symons, 
Corps  of  Engineers,  in  August,  1881.  (See  Annual  Report  Chief  of 
Engineers,  1882,  Appendix  O  O  14,  page  2718.) 

Between  Olds's  Ferry  and  mouth  of  Bois6  River,  by  Mr.  F.  J.  Carrel, 
assistant  engineer,  acting  under  my  direction,  in  October,  1884,  whose 
report  is  submitted  herewith. 

Also  a  report  of  examination  from  Lewiston  to  mouth  of  Salmon  River, 
Idaho,  was  made  by  Capt.  Charles  F.  Powell,  Corps  of  Engineers,  under 
date  of  November  30,  1881.  (See  Annual  Report  Chief  of  Engineers, 
1882,  Appendix  O  O  14,  page  2716.) 

As  these  printed  reports  are  easy  of  reference,  they  are  not  repro- 
duced here. 

Commenting  upon  the  above  information,  I  have  to  observe  that  the 
portion  of  the  Snake  River  under  examination  is  divided  into  three 
parts: 

(1)  From  the  mouth  of  the  Bois6  River  down  to  the  Grand  Canon. 

(2)  The  Grand  Caiion  to  the  mouth  of  Salmon  River, 

i3)  From  the  mouth  of  Salmon  River  down  to  Lewiston. 
n  1  it  appears  that  vessels  drawing  2  feet  of  water  can  navigate 
during  medium  and  high  stages  of  water.  There  is  no  commerce  on  it 
now,  and  it  will  not  be  possible  for  any  that  the  future  may  develop 
to  get  farther  down  than  the  Grand  Canon.  Along  this  reach  vessels 
drawing  2  feet  of  water  at  medium  and  high  stages  of  the  river  will,  in 
my  judgment,  be  able  to  handle  such  business  as  may  develop  for  a 
considerable  period  to  come.  Heuce  I  conclude  that  it  is  not  worthy  of 
improvement,  concurring  with  the  opinion  of  Mr.  Carrel. 

In  2  it  appears  that  the  river  is  neither  worthy  nor  possible  of  im- 
provement. 

lu  3  it  appears  ttiaX.  \Xie  o\3X^  ^\30ASkVst^^\^%fc\i\»'jw\s5i^^         of  future 
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development  roust  proceed  from  tbe  Salmon  River  country  and  the 
Grande  Konde  Valley. 

From  the  former  I  have  no  information  further  than  that  an  outlet 
hy  way  of  Salmon  Kiver  is  out  of  the  question.  From  the  latter  the 
only  outlet  is  by  way  of  Ten  Mile  Creek,  but  from  this  point  down  the 
river  there  is  no  serious  obstruction.  Hence  1  coiiclude  that  the  Snake 
River  between  Lewiston  and  the  mouth  of  Bois6  River,  Idaho,  is  not 
at  present  worthy  of  improvement. 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 


The  Chief  of  Engineers,  U.  S.  A. 


Major  of  Ungineers. 


REPORT  OF  MR.  F.  J.  CARREL,  ASSISTANT  EXGINEER. 

Cascade  Locks,  Oreg.,  October  W,  1884. 

Sir:  Acting  uinler  your  instructions  dated  October  18, 1884,  I  have  made  an  exam- 
ination of  a  portion  of  Snalto  Kiver  included  between  the  mouth  of  Boisd  River  and 
Olds's  Ferry,  a  distance  of  about  70  miUvs.  I  proc(ie<led  no  farther  down  the  river,  be- 
cauHe  to  have  done  so  would  have  required  considerable  time  and  would  have  ren- 
dered necessary  the  servites  of  a  well-equipped  surveying  party. 

Your  instructions  as  subsequently  moditiecl  limited  the  wyrk  to  a  general  examina- 
tion or  rough  reconnaissance  of  the  Snake  River  and  adjacent  country  from  the  Bois^ 
River  northward. 

Th«^  Oregon  Sliort  Line  Railroad  Bridge  crosses  the  Snake  River  about  4  miles  be- 
law  Olds's  Ferry  and  about  r>5  miles  above  the  Graad  Cafion.  The  river  between  Olds's 
Ferry  and  the  Grand  Cafion  is  reporte«l  t-o  be  navigable  ;  the  Grand  Canon  and  Rapids 
below  are  considered  impracticable  for  navigation.  (See  Report  of  Chief  of  Engineers, 
1882,  Part  III,  page  2716.) 

Starting  at  Olds's  Ferry  and  going  up  the  rivor  (or  southward)  a  distance  of  4^ 
miles,  the  iirst  and  only  serious  obstruction  to  navigation  consists  of  a  natural  weir, 
or  submerged  dam,  of  cobble-stones  and  bowlders,  which  makes  out  from  the  right 
bank  (Idaho  shore)  and  extends  very  nearly  the  whole  width  of  the  river,  which  is 
here  nearly  one-half  mile  wide.  At  low  stages  no  navigation  is  possible  without  im- 
provement ;  at  medium  and  high  stages  a  narrow  and  swift  current  sets  on  the  Oregon 
shore,  which  is  not  impossible  for  navigation  by  powerful  boats  of  light  draught,  say 
about  2  feet. 

I  estimate  that  to  improve  navigation  by  removing  the  comb  of  the  weir  on  the 
Oregon  shore  so  as  to  enlarge  the  channel  would  cost  from  $3,000  to  $3,500.  This 
amount  includes  the  necessary  cost  of  building  a  small  scow  to  carry  out  the  work. 

Continuing  up  the  river  from  this  point  there  is  no  other  serious  obstruction  as  far 
as  the  Bois^  River,  a  distance  of  about  56  miles. 

The  surface  velocity  is  generally  from  3  to  4  miles  per  honr.  Numerous  shoals  and 
gravel  banks  occur,  and  a  very  general  feature  is  the  division  of  the  river  into  two 
channels  by  long  and  narrow  central  islands,  formed  by  sand  and  gravel  and  covered 
with  willow  brush. 

There  are  no  settlement's  along  the  river.  The  land  on  each  side  is  generally  mount- 
ainous or  else  consists  of  high  gravel  land  covered  with  sage  brush  and  of  no  value 
without  irrigation.  On  the  right  bank  or  Idaho  shore  the  Fayette  River  enters  about 
20  miles  below  Bois^  River,  and  the  Weiser  River  about  18  miles  below  the  Fayett«. 
Tbe  Weiser  Valley  is  about  25  miles  long,  and  is  said  to  be  very  productive  with  irri- 
gation. 

Considerable  works  of  irrigation  are  being  planned.  At  present  no  largo  area  is 
nnder  cultivation.  From  the  mouth  of  the  Fayette  to  Bois^  River  a  strip  of  valley 
land  about  4  miles  wide  is  known  as  the  Whitney  Botttmi,  and  is  said  to  be  productive. 

In  1867  a  small  stern-wheel  steamboat  called  the  Shoshone  was  built  for  Captain 
Ainsworth,  to  ply  upon  the  Snake  River  from  Olds's  Ferry  to  about  70  miles  above  the 
Bois^  River.  I  am  informed  by  Captain  Hyrick,  who  ran  the  boat,  that  her  length 
was  145  feet,  beam  30  feet,  and  draught,  loaded,  about  2  feet.  The  Shoshone  was 
the  first  and  only  steamboat  which  has  navigated  this  part  of  Snake  River.  One 
season's  run  showed  her  owner  that  protitable  navigation  was  not  possible,  even  with 
the  high  rates  for  teaming  then  current,  and  this  because  there  is  naturally  no  settle- 
ment along  the  river  banks. 
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Navigation  upon  this  part  of  the  river  is  as  open  now  as  when  the  Shoshone  made 
her  profitless  trip,  bat  there  is  still  no  traffic  or  commerce  of  any  kind. 

All  this  part  of  Ore^^on  and  Idaho  is  a  mountainous,  treeless  region.  The  plentiful 
bunch  grass  of  the  foot-hills  affords  excellent  range  for  stock ;  the  hills  are  rich  in 
minerals,  and  the  valleys  and  plains,  which  are  now  covered  with  sage  brash,  can 
be  made  very  productive  by  irrigation.  But  these  conditions  were  not  favorable  to 
such  a  growth  of  commerce  as  to  call  for  the  immediate  opening  up  of  a  river  high- 
way. At  present  all  agricultaral  products  tiud  a  ready  market  in  the  adjacent  mining 
regions,  and  there  is  no  export. 

I  conclude  that  it  would  be  possible  to  open  the  river  from  the  Bois^  to  the  Grand 
Cafion  at  small  expense,  but  that  it  would  not  be  expedient,  and  that  it  might  be 
expedient  to  open  the  river  from  the  Grand  Cafion  to  Lewiston,  but  it  would  not 
be  possible. 

By  means  of  suitable  letters  of  introduction  to  the  most  prominent  commercial 
men  of  the  part  of  the  country  likely  to  be  benefited  by  increased  means  of  transpor- 
tation, I  obtained  much  information  as  to  the  productiveness  of  the  country  and  the 
extent  of  commerce  likely  to  be  developed  by  the  opening  up  of  the  river.  I  found 
that  these  good  citizens  were  as  willing  to  have  Congress  spend  money  in  improving 
the  river  as  to  have  gold  rained  from  heaveu  upon  their  section  of  the  country ;  the 
total  benefit  in  either  case  would  be  measured  by  just  that  portion  of  coin  which  each 
individual  could  obtain  for  his  own  pocket. 

I  have  the  honor  to  be,  your  obedient  servant, 

F.  J.  Carrkl, 

Assistant  JSngineer. 

Maj.  W.  A.  Jones, 

Corpi  of  Engineeri, 


TT7. 

preliminary  examination  of  cceijr  d'alene  lake  and  rivebt,  and 

saint  joseph's  river,  idaho  territory. 

United  States  Engineer  Office, 

Portland,  Oreg,,  November  14,  1884. 

Sir:  I  have  the  honor  to  make  the  following  report  of  an  examination 
of  GcBar  d'AIeue  Lake  and  River,  Idaho,  and  Saint  Joseph's  River, 
Idaho,  in  accordance  with  act  of  Congress  July  6,  1884,  and  your  letter 
of  July  31,  1884,  to  Oapt.  Charles  F.  Powell,  Corps  of  Engineers,  Por^ 
laud,  Oreg. 

I  made  the  examination  in  person  immediately  upon  taking  charge 
of  this  district,  but  owing  to  the  short  time  at  my  disposal  it  was  not 
as  complete  as  could  have  been  desired. 

CoBur  d'Alene  Lake  is  probably  a  fissure  crater,  a  dead  factor  in  the 
tremendous  volcanic  activity  that  once  existed  in  this  region.  It  is  nar- 
row, long,  and  of  extraordinary  depth.  The  bottom  near  the  shore-line 
is  precipitous,  so  that  boats  can  land  freely  almost  anywhere.  Its  length 
from  the  outlet  into  Spokane  River  to  the  mouth  of  Saint  Joseph's  River 
is  about  30  miles.  It  is  perfectly  free  from  obstruction  and  navigable 
the  whole  distance. 

About  24  miles  from  the  outlet  at  Spokane  River  the  CcBur  d'Alene 
River  enters  the  lake  substantially  at  right  angles  to  the  movement  of 
its  waters  towards  the  ou4:let.  The  change  of  direction  has  produced  a 
bar  in  the  lake  opposite  the  mouth  of  the  river.  This  bar  is  about  300 
yards  across  and  has  a  layer  of  soft  mud  on  the  top  about  2  feet  iii 
thickness.  At  low  water  the  depth  of  water  on  the  bar  is  10  inches. 
The  mud  being  very  soft, can  be  scraped  and  sluiced  into  the  deep  water 
of  the  lake  at  a  comparatively  slight  cost. 

I  would  TecomuxewOi  IVv^  t<iu\oval  of  about  2  feet  of  it  over  an  area 
300  yards  \ong\iy  5^  ^vit^%  ^\^^*  "^Vv^^*^  ^vsj<^  «»  sufficient  depth  of 
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water  for  all  practical  purposes.  The  GoBur  d'Alene  River  has  some 
very  marked  characteristics.  Below  the  Mission  Go^ur  d' Alene  it  is  like 
a  magnificeut  caual  with  a  width  varying  between  100  and  150  feet,  and 
a  tolerably  uniform  depth  of  about  30  feet,  over  the  greater  part  of  said 
width.  Above  the  Mission  it  is  an  ordinary  mountain  stream,  shallow 
and  with  great  velocity  of  current.  It  approaches  the  Mission  with  con- 
6idei*able  velocity  and  passes  suddenly  into  the  deep  water  portion  with 
a  sudden  and  almost  total  loss  of  velocity.  In  ordinary  stages  this  re- 
maining velocity  of  current  is  about  one-fourth  mile  per  hour.  It  would 
seem  as  though  the  river  below  the  Mission  was  a  crack  radiating  from 
the  fissure  crater  now  occupied  by  the  lake.  In  this  reach  the  only  ob- 
struction to  navigation  is  a  few  snags  near  the  Mission.  These  can  be 
removed  at  a  small  cost.  The  length  of  this  portion  of  the  river  is  36 
miles.  The  distance  from  the  lake  outlet  at  Spokane  Eiver  to  the  Mis- 
sion GoBur  d' Alene  is  GO  miles.  The  river  for  some  distance  above  the 
Mission  is  susceptible  of  iqiprovement  by  removing  snags,  and  light- 
draught  boats  could  ascend  this  portion.  The  commerce  over  this  portion 
will  be  the  products  of  and  supplies  for  the  mining  region  just  above, 
and  the  products  of  the  fine  timber  forest  about  the  headwaters  of  the 
river. 

There  has  been  considerable  gold  shipped  from  the  GoBur  d' Alene 
mines,  but  I  was  not  able  to  get  any  exact  statement  concerning  it. 

The  Saint  Joseph's  River  is  another  tributary  of  Gceur  d' Alene  Lake, 
entering  at  its  southern  extremity.  It  is  quite  similar  to  the  Gceur 
d' Alene.  For  40  miles  up  from  its  mouth  it  has  the  same  deep,  canal- 
like character.  It  is  obstructc^d  with  a  good  many  snags,  which  I  esti- 
mate can  be  taken  out  in  about  ten  days.  The  whole  work  of  clearing 
the  snags  out  of  both  of  these  rivers,  and  deepening  the  channel  through 
the  soft  mud  of  the  bar  at  the  mouth  of  the  Gceur  d' Alene  River,  I  esti- 
mate can  be  done  in  about  thirty  days,  at  a  cost  of  $3,000.  No  survey 
is  necessary.  There  are  three  steamboats  on  these  waters.  One  belongs 
to  the  United  States  Army,  and  was  built  by  the  troops  at  Fort  GoBur 
d' Alene.  It  is  used  in  bringing  down  forage  supplies  and  lumber  from 
the  upper  rivers.  The  lumber  is  sawed  at  a  mill  built  and  worked  by 
soldiers  from  the  same  command.  Another  of  these  boats  is  a  large 
and  handsome  steamer,  such  as  now  ply  on  the  Upper  Willamette  Kiver. 

The  trade  is  of  too  recent  development  to  enable  me  to  obtain  exact 
commercial  statistics. 

The  proposed  improvements  in  navigation  will  form  an  outlet  for  the 
products  of  a  large  area  of  very  fine  agricultural,  mining,  and  timber 
country. 

The  forests  about  the  headwaters  of  the  Saint  Joseph's  River  are  very 
extensive,  and  rich  in  magnificeut  specimens  of  red  and  white  pine, 
cedar,  red  and  white  fir,  and  tamarack. 

I  therefore  conclude  that  GcBur  d'Alene  Lake  and  River  and  Saint 
Joseph's  River  are  worthy  of  improvement,  and  recommend  an  appro- 
priation of  $3,000  for  that  purpose. 

Very  respectfully,  your  obedient  servant, 

W,  A.  Jones, 

Major  of  Engineers, 

The  Ohibp  of  Engineers,  U.  8.  A. 


f; 
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PRELIMINARY    EXAMINATION    OF   LEWIS   :RIVER,  WASHINGTON    TERBI- 

TORY. 

United  States  Engineer  Office, 

Porilund,  Oreg,,  November  13,  1884. 

Sir:  I  have  the  honor  to  make  the  following  report  of  examination 
of  Lewis  River,  Washington  Territory,  in  accordance  with  act  of  Con- 
gress July  5,  1884,  and  your  letter  July  31,  1884,  to  Capt.  Charles  F. 
Powell,  Corps  of  Engineers,  Portland,  Oreg.  As  Captain  Powell's  re- 
port of  January  9,  1883,  is  sufficient  in  this  case,  I  quot€  it  in  full: 

LEWIS  RIVER. 

Lewis  River,  except  the  Cowlitz,  ia  the  largest  trihutary  of  the  Columbia  River 
below  the  Willamette;  it  Hbcs  near  the  foot  of  Mount  Saint  Helen's,  of  the  Cascade 
Ranj^e,  dows  westerly  and  rf aches  the  Columbia  IIH  miles  from  the  Willamette;  it 
is  formed  by  branches  called  the  North  and  East  forks,  which  unite  li  miles  above  the 
month  of  the  main  river. 

The  North  Fork  is  the  larger  and  more  rapid  branch.  During  mean  and  high  stages 
small  river-boats  can  ascend  to  Cedar  Creek,  about  10  miles  above  the  junction  of  the 
forks.  There  are  three  riOles  and  two  shoals  (if  light  material  on  this  part  of  ihe 
North  Fork,  which  prevent  uavigati(»n  during  low  stages.  Small  settlements  exist 
above  Cedar  Creek,  l>ut  the  stream  is  too  rapid  and  obstructed  by  bars  of  heavy  ma- 
terial tv  aliord  navigation.  Valuable  redar  and  white  pine,  as  well  as  fir,  are  reported 
to  abound  on  the  headwaters.  As  it  is  a  mountainous  stream,  snow  Hoods  occur  in 
summer  as  well  as  rain  freshets  in  winter.     There  is  a  suiall  saw-mill  at  Cedar  Cn*ek. 

The  East  Fork  is  smaller  and  more  sluggish.  Its  average  width  is  100  feet.  Tide 
exten<ls  3  or  4  miles  above  La  Centre.  This  place  is  the  liead  of  navigation,  and  is 
about  9  miles  above  the  juncti<m  of  the  forks.  At  low  stages,  from  la«k  of  water, 
freight  is  taken  to  Pekin,  at  the  junction,  on  flat-boats,  and  there  loaded  on  the  steamer. 
The  East  Fork  is  subject  only  to  rain  freshets.  In  the  region  of  the  forks  and  on  the 
lower  stream  the  country  is  open,  and  comprises  guod  prairies  and  fertile  bottoms. 
During  the  Columbia  floods  of  summer  the  bottoms  are  submerged. 

The  population  of  the  valley  is  from  2,500,  to  3,000,  and  is  steadily  increasing.  Pro- 
ductions consist  of  farm  and  garden  produce,  hay,  fruit,  and  beef  cattle.  All  trade 
is  with  Portland,  Oreg.  One  steamer,  the  Latona,  of  50  tons  capacit}',  plies  on  the 
route;  she  makes  three  round  trips  weekly;  her  owners  are  building  a  new  and 
larger  steamer  for  the  trade.  They  decline  to  gi  ve  any  statement  of  the  tniffio,  for  the 
reason,  it  is  thought,  of  preventing  publication  and  attracting  notice  of  its  protits. 

On  the  lower  G  miles  of  the  river  navigation  is  impeded,  and  the  use  of  large  boats 
prevented  by  drift  and  snags.  Steamboat  people,  and  especially  settlers,  desire  the 
removal  of  these  obstructions. 

1  have  to  report  that  this  part  of  the  river  and  the  North  Fork  as  far  as  Cedar  Creek 
are  worthy  of  minor  improvement,  but  that  the  work  is  not  a  public  necessity. 

No  additional  survey  is  required  for  preparation  of  an  estimate  and  project.  Work  of 
improvement  would  consist  in  snagging  operations  and  moderate  scraping  of  bars,  at 
an  estimated  annual  cost  of  $1,0^0  for  operating  a  st^am  snag-boat,  when  used  on  the 
Lewis. 

A  snag-boat  is  intended  for  the  Lower  Willamette  anc>Colnmbia  rivers  and  part 
service  on  the  Cowlitz,  where  the  Government  has  entered  upon  an  improvement 
similar  to  that  named  for  the  Lewis  River. 

It  could  be  used  without  disadvantage  to  those  works  for  three  to  four  weeks  each 
year  on  the  Lewis. 

I  quite  agree  with  Captain  Powell  in  the  opinion  that  the  Lewis  River 
is  worthy  of  improvement,  and  that  no  survey  is  necessary  prior  to  op- 
erations for  improvement. 

The  estimated  cost  of  improvement  is  small  compared  with  the  advan- 
tages to  be  derived. 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major  of  Engineer s. 
The  Chie¥  0¥  ^^OtTO^^^^^"^  •  ^*  ^- 
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preliminary  examination  of  the  columbia  river,  above  the 
mouth  of  snake  river,  washington  territory. 

United  States  Enchnbbr  Office, 

Portland^  Oreg.^  November  12,  1884. 

Sir:  I  have  the  houor  to  make  the  following  report  of  examination 
of  Columbia  River  above  month  of  Snake  River,  Washington  Terri- 
tory, in  accordance  with  act  of  Congress,  Jnly  6,  1884,  and  your  letter, 
July  31,  1884,  to  Capt.  Charles  F.  Powell,  Corps  of  Engineers,  Port- 
land, Oreg. 

As  sufficient  examination  of  this  portion  of  the  Upper  Columbia 
River  has  already  been  made,  I  refer  to  report  of  an  examination  of  the 
Upper  Columbia  River  by  Lieut.  Thomas  W.  Symons,  Corps  of  En- 
gineers, in  September  and  October,  1881.  [Senate  Ex.  Doc.  Ko.  186, 
first  session  Forty-seventh  Congress.]  Also  to  annual  report  of  Capt. 
Charles  F.  Powell,  Corps  of  Engineers,  1883-'84.  From  Lieutenant 
Symons's  report  1  collate  the  following: 

NAVIGATION  OF  THE  COLUMBIA   RIVER. 

From  its  mouth  to  the  mouth  of  the  Willamette  the  Columbia  is  navigated  by 
ocean  Hteamers,  sea-goiug  shipH,  and  river  craft  of  all  kinds. 

From  the  Willamette  up  to  Cascades  river  boats  find  abuudant  water  and  go  freely 
at  all  seasons  of  the  year  except  when  the  river  freezes  up,  which  happens  guuerally 
each  winter.  The  freeze- ups  on  thirt  portion  of  the  river  last  but  a  short  time,  how- 
ever. 

At  the  Cascades  the  obstruction  to  navigation  is  complete.  Boats  cannot  ascend 
the  rapids  at  all,  and  they  canuot  descend  with  any  degree  of  safety.  Here,  in  order 
to  reuder  the  river  navigable,  means  must  be  adopted  to  pass  boats  both  up  and 
over  the  rapids.  A  canal  with  locks  has  been  adopted  as  the  means  to  do  this,  and 
work  has  progressed  on  it  for  several  years.  When  this  is  completed  navigation  will 
be  continuous  up  to  the  Dalles.  This  will  throw  the  river  open  to  all  wno  wish  to 
navigat«  it,  and  a  healthy  compefcition  will  be  the  result  for  all  the  trade  centering 
on  the  river  at  and  below  the  Dalles. 

The  Dalles  is  another  complete  and  total  obstruction  to  navigation.  Boats  can 
neither  go  up  nor  down  them,  and  in  consequence  means  must  also  be  adopted  here 
to  pass  them  both  up  and  down,  if  complete  river  navigation  is  proposed.  Surveys 
have  been  made  an(f  plans  and  estimates  are  now  being  prepared  for  the  desired  im- 
provement here. 

With  these  two  serious  obstacles  removed,  there  would  be  continuous  navigation  to 
Priest  Rapids,  a  distance  of  409  miles  from  the  sea,  and  by  the  Snnke  River  to  the  Grande 
Roude  River,  IK)  miles  above  Lewiston,  a  distance  of  516  miles  from  the  sea,  making 
a  total  of  i^avigable  water  of  589  miles.  To  this  must  be  added  the  navigable  waters 
of  the  Clearwater,  the  extent  of  which  I  do  not  know. 

This  would  throw  open  to  competition  the  river  transportation  demanded  by  the 
great  grain  belt  between  the  Cascades  aud  the  Bitter  Root  Mountains,  south  of  the 
47th  parallel. 

By  no  other  means  could  the  Government  confer  a  more  decided  and  lasting  benefit 
upon  the  people  of  this  great  section  than  by  removing  the  obstructions  to  naviga- 
tion at  the  Cascades  and  Dalles. 

The  portions  of  the  river  at  present  regularly  navigated  by  river  steamers  are  those 
below  the  Cascades  to  the  mouth  of  the  river ;  between  the  Cascades  and  the  Dalles; 
and  from  Celilo,  above  the  Dalles,  to  the  mouth  of  Snake  River,  on  the  Columbia; 
and  up  the  Snake  to  Lewiston.  Once  in  a  while  a  steamer  makes  a  trip  to  Priest 
Rapids,  but  the  business  is  not  sufficient  at  present  to  cause  one  to  be  sent  with  any 
regularity.  The  Columbia,  from  the  mouth  of  the  Snak<'  to  Priest  Rapids,  is  excel- 
lent for  the  purpose  of  navigation  and  will  never  needauy  improvement,  in  all  proba- 
bility. 

If  Priest  Rapids  could  be  improved  it  would  give  navigation  thence  to  Cabinet 
Rapids,  a  few  miles  below  Rock  Island  Rapids.  The  consequence  of  throwing  this 
portion  of  the  river  into  the  prospective  continuously  navigable  river  below  will  be 
readily  eeen  by  a  study  of  the  map.  The  sulendid  valley  of  the  Kittitas  and  Upper 
Yakima  would  have  an  easy  and  short  outlet  to  the  navigable  tv\«^.    \  Vvi^  t^k^^s. 


2446      REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 


been  in  this  portion  of  the  oountry,  bat  am  assured  by  those  who  have  that  a  great 
amoant  of  fine  land  exists  there. 

On  the  other  side  of  the  river  the  fine  country  composing  Badger  Monutain  would 
be  benefited,  and  would  be  settled,  and  its  produce  taken  to  tide- water  by  the  river 
boats. 

The  amount  of  country  to  the  west  of  the  river  which  would  be  benefited  by  the 
improvement  Of  Priest  Rapids  is  about  1,300  square  miles,  of  which  a  large  portion 
is  arable  and  graziog  land  of  excellent  quality.  On  the  east  of  the  river  tnere  is  an 
area  of  about  400  square  miles,  a  great  part  of  which  is  the  finest  quality  of  agricult- 
ural land.  This,  of  course,  is  the  area  to  be  directly  benefited ;  indirectly,  all  the 
couDtry  up  the  river  would  be  benefited  as  well  as  all  the  portion  below,  which  will 
need  lumber  and  fuel,  readily  obtainable  in  the  region  of  the  Upper  Yakima  and 
Wenatchee. 

CABINET  AND  ROCK   ISLAND  RAPIDS. 

A  distance  of  about  42  nflles  of  navigable  water  lies  between  the  head  of  Priest 
RapidH  and  the  foot  of  Cabinet  Rapids.  This  portion  of  the  river,  if  it  ever  becomes 
well  known,  will  be  celebrated  for  its  beauty  and  grandeur.  Out  of  the  same  mate- 
rials as  those  which  compose  the  *^  Giant's  Causeway ''  of  Ireland  nature  has  formed 
and  decorated  this  locality. 

In  auy  scheme  for  the  improvement  of  the  navigation  of  the  river  Cabinet  Rapids 
and  Rock  Island  Rapids  must  be  considered  together,  as  they  lie  only  about  4  miles 
apart. 

Above  Rock  Island  Rapids  there  is  a  stretch  of  90  miles  of  navigable  water  to 
Foster  Creek  Rapids,  10  miles  above  the  Okinakane.  In  this  section  of  the  river  there 
are  some  portions  where  rocks  are  plenty  and  water  swift  and  strong.  They  can,  how- 
ever, be  avoidtHl  and  overcome  by  a  moderate  amount  of  care,  a  sufficiency  of  power, 
and  skillfnl  navigation. 

There  are  four  bars  in  this  portion  of  the  river,  of  which  one,  about  2  miles  below 
the  Okinakane,  and  another  about  8  miles  below  Chelan,  have  undoubtedly  a  suffi- 
ciency of  water  for  all  purposes.  The  Wenatchee  and  Enti-at-qua  bars  are  worse,  and 
it  will  be  well  to  determine  accurately  the  depth  of  water  on  them  at  the  lowest  nav- 
igable stage,  and  build  steamers  to  correspond  thereto. 

My  observation  did  not  extend  over  the  entire  water-course  at  either  place,  and  I 
cannot  tell  positively  the  general  depth  that  could  be  taken  over.  I  believe,  however, 
that  on  the  Enti-at-qua  Bar  especially,  a  steamer  drawing  more  than  3  feet  would 
have  serious  difficulty  in  getting  over  at  low  water. 

If  it  is  deemed  desirable  to  have  steamers  on  the  river  drawing  more  water  than 
there  is  on  these  bars,  it  will  be  easy  and  inexpensive  to  dredge  out  a  channel  of 
sufficient  depth,  and  it  might  be  that  a  simple  improvement  in  the  form  of  a  wiog- 
dam  would  cause  the  river  itself  to  keep  a  channel  of  sufficient  depth  cut  throagb. 
At  all  ordinary  stages,  however,  there  would  be  plenty  of  water  for  the  class  of  boats 
likely  to  run  on  the  river  for  many  years  to  come. 

We  can  therefore  safely  conclude  that  with  Priest  Rapids  and  Cabinet  and  Rock 
Island  Rapids  rendered  navigable,  the  Columbia  would  be  passable  for  river  steamers 
to  Foster  Creek  Rapids,  a  distance  from  its  mouth  of  559  miles.  Let  us  consider  what 
country  would  be  benefited  thereby. 

First  would  be  the  Wenatchee  country,  which  is  splendid  in  quality  and  of  consid- 
erable extent.  The  fine  fiat  of  about  25  square  miles  near  the  month  is  all  that  I  can 
speak  of  with  certainty,  but  undoubtedly  up  the  river  are  other  valleys  suitable  for 
agriculture,  and  a  great  amount  of  fine  grazing  land.  The  timber  in  the  Wenatchee 
Mountains  and  in  the  whole  region  of  timbered  mountains  west  of  the  Columbia 
River  will  be  valuable,  and  the  whole  interior  country  will  be  benefited  by  any  plan 
which  will  assist  in  giving  it  easy  and  cheap  trausportatiou  to  those  sections  where 
it  is  needed. 

Second.  About  the  mouth  of  the  Enti-at-qua  the  amount  of  arable  land  is  not  great; 
as  to  what  may  be  in  the  interior  I  am  unable  to  tell. 

Third.  About  Lake  Chelan  there  is  a  great  deal  of  good  agricultural  land  in  the 
form  of  open  prairies,  bunch -grass-covered  hills,  and  rich,  rolling  timbered  country. 
The  lake  will  furnish  the  means  of  getting  at  a  large  amount  of  valuable  timber 
which  exists  along  its  banks. 

Fourth  About  the  upper  branches  of  the  Methow  there  is  a  considerable  extent  of 
good  agricultural  and  grazing  land.  The  lower  portion  of  the  Methow  flows  through 
a  range  of  wooded  hills  and  is  hemmed  in  closely  by  them ;  further  up,  these  hills 
become  more  rolling  and  grassy,  and  the  banks  of  the  streams  are  bordered  by  level 
and  wide  terraces  of  excellent  soil.  Throup;hout  this  large  territory  of  4,675  square 
miles,  now  set  apart  for  Chief  Moses  and  his  people,  there  are  many  fine  valleys  aod 
agricultural  hv\\a  w\\\c\v  ^o\x\d  be  benefited  by  an  opeu  river. 

Fifth.  The  magti\\^u.«iiiX>  ^ioviwVc^  Xi^x^^twi^g,  w>^^\i  ^wd  tributary  to  the  Okinakane 
would  be  immen^^eV^  >>^\ift>a\.«A\i'5  wi<i^«ii^>}K!twx^xvH«t  \iw\^|>N:x^^^    I  have  already 
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described,  as  far  as  I  could,  the  country  in  the  vicinity  of  the  Okinakane,  and  will 
not  do  so  affain  here. 

Sixth.  All  that  portion  of  the  Great  Plain  of  the  Columbia  lying  between  the 
river  and  the  Grand  Coaled  and  Badger  Mountains  would  be  benefited  by  the  improve- 
ment. This  region  is  at  present  unsettled  and  far  away  from  market,  but  it  is  a  fine 
agricultural  section  and  will  have  a  large  population  some  day. 

The  amount  of  country  which  would  receive  a  direct  benefit  from  the  improvement 
of  Rock  Island  and  Cabinet  rapids,  assuring,  of  course,  the  removal  of  all  obstruc- 
tions, and  a  free  and  opeu  river  below,  would  be  about  as  follows,  the  areas  given 
being,  as  near  as  possible,  the  agricultural  and  choice  grazing  lands : 

Square  miles. 

Vicinity  of  Wenatchee  and  £nti-at-qua 120 

Vicinity  of  Lake  Chelan ^ .       100 

Vicinity  of  M^thow 

Vicinity  of  Okinakaue 

Great  Plain,  west  of  Grand  and  Moses  coulees \ 

Total 2,820 

The  indirect  benefits  to  the  whole  country  east  of  the  mountains  would  be  very 
great,  as  it  would  iusure  the  easv  and  cheap  transportation  to  the  grain  belts  about 
Walla  Walla  and  the  Lower  Snake  and  Columbia  of  the  wood  and  lumber  abounding 
about  Lake  Chelan,  the  Wenatchee,  Methow,  Okinakaue,  and  other  streams.  This 
commerce  in  lumber  will  certainly  be  of  great  importance.  Besides  the  commercial  ' 
interests  involved  in  the  raising  and  shipment  of  grain,  cattle,  wool,  lumber,  &c., 
other  interests  of  great  importance  are  apt  to  be  created  as  the  country  is  examined, 
if  mines  of  the  precious  metals,  iron,  coal,  &c.,  are  discovered  and  developed. 

I  come  next  to  consider  the  benefits  which  would  arise  if  the  river  from  Foster 
Creek  Rapids  to  the  Mahkin  Rapids  was  improved  so  as  to  allow  boats  to  pass  freely 
from  the  good  river  below  to  the  good  river  above,  and  vice  versa.  In  order  to  con- 
sider this  properly,  it  is  necessary  to  go  ahead  a  little  and  take  a  look  at  Hell  Ga>e  and 
the  Spokane  Rapids,  the  only  other  obstructions  worthy  of  mentiou  below  Grand 
Rapids,  near  the  mouth  of  the  Colville  River. 

Until  proved  to  the  contrary,  I  shall  consider  that  Hell  Gate  is  navigable  both  up 
and  down  for  steamers.  If  it  is  proved  to  be  too  swift  for  boats  to  ascend,  then  some 
method  must  be  adopted  for  its  improvement,  which  can  be  considered  further  on. 

Acknowledging  that  Hell  Gate  is  navigable,  we  come  to  the  Spokane  Rapids,  which 
are  not  navigable  except  by  a  steamer  using  a  line.  They  are  short,  and  the  wat^ers 
have  8  considerable  fall ;  but,  as  I  have  previously  said,  they  can  be  rendered  passa- 
ble at  a  small  expense  by  removing  the  bowlders  and  rocks  which  clog  the  chanuel 
and  are  the  cause  of  the  rapids.  An  expenditure  of  |20,000  would,  I  believe,  eifect- 
ually  improve  this  bad  place  and  render  it  easily  navigable  at  all  stages  of  water. 
In  the  mean  time,  until  their  improvement  shall  be  completed,  any  boats  engaged  in 
commerce  on  the  river  can  line  over  the  rapid  safely,  as  the  channel  has  plenty  of 
depth,  and  is  straight. 

This  portion  of  the  river,  then,  from  Mahkin  to  Grand  Rapids,  a  distance  of  122 
miles,  must  be  considered  as  navigable,  since  the  only  obstructions  in  it  are  of  such  a 
temporary  nature. 

If,  then,  we  assume  that  the  river  from  Foster  Creek  Rapids  to  Mahkin  Rapids  be 
improved  to  allow  the  passage  of  boats,  we  see  that  it  will  open  up  theriver  to  Grand 
Rapids,  and  all  the  couutry  tributary  to  the  river  up  to  this  point  will  be  directly 
benefited  by  the  improvement.  About  a  good  deal  of  this  country  very  little  is  known, 
but  Judging  from  what  I  do  know  and  have  been  told,  and  from  the  general  appear- 
ance uf  the  country  as  seen  from  a  distance,  I  think  that  a  fair  estimate  of  the  good 
productive  land  (arable  and  grazing)  which  by  means  of  the  river  improvement  would 
be  brought  into  direct  river  communication  with  tide-water  is  as  follows : 

Square  miles. 

Vicinity  of  Nespilem  River 360 

Vicinity  of  Sans  Foil  River 540 

Immediate  vicinity  of  Columbia  River.... 1,030 

Vicinity  of  Colville  River 600 

Vicinity  of  Spokane  River 200 

Great  Plain  south  of  Spokane  and  Columbia 2,400 

Total 5,120 

It  is  scarcely  worth  while  for  me  to  enlarge  on  the  general  benefit  to  the  whole  North 
Columbian  Basin  which  would  be  oonferrtS  by  removing  all  the  obstructions  and  giv- 
ing through  river  navigation  from  Grand  Rapids  to  the  sea. 

The  continued,  earnest,  and  united  efforts  of  other  countries  and  sections  toohtAx^ 
water  transportation  to  the  seaboard  by  meana  of  i\.v«t%  «M^^«Ai«X^^\)5Si^\^T^^  «^\««^k 
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the  estimation  in  which  it  is  held  by  the  people,  and  its  value  and  importance  are 
clearly  shown  by  all  the  navigable  rivers  and  internal  water  roafes  of  the  world. 

The  Government  of  the  United  States  has  commenced  the  improvement  of  the 
Columbia  at  the  first  obstruction,  the  Cascades ;  it  has  taken  the  preliminary  steps 
toward  the  improvement  at  the  Dalles,  and  it  will  ere  long  be  called  upon  to  com- 
mence the  improvement  at  Priest  Rapids  and  the  upper  rapids  to  give  a  continnoasly 
navigable  river. 

If  we  take  a  glance  forward  to  the  time  when  all  this  eastern  portion  of  Washing- 
ton Territ<<>ry  shall  be  settled,  when  the  whole  land  shall  be  a  waving  field  of  grain, 
with  here  and  there  a  village  or  a  city;  with  railroads  traversing  the  country  in  every 
direction,  and  a  vast  commerce  being  carried  on  between  the  sea  and  the  interior;  if 
we  picture  to  ourselves  all  this  with  the  Columbia  in  its  present  state  of  interrupted 
navigability,  and  then  picture  it  with  the  river  completely  navigable  from  the  Grand 
Rapids  to  its  mouth,  we  shall  be  able  ic  some  degree  to  appreciate  the  importauce  of 
undertaking  and  completing  the  great  works  of  improvement  needed  on  the  river. 

In  considering  the  amelioratiou  of  the  river  from  the  Grand  Rapids  to  itn  mouth, 
we  can  divide  the  rapids  which  form  obstructions  to  navigation  into  two  classes:  first, 
those  which  do  not  admit  the  passage  of  steamers  either  in  ascending  or  deacendiug 
the  river,  and  cannot  be  made  to  admit  this  passage  by  any  work  upon  the  rapids 
themselves;  and,  second,  those  which,  while  forbidding  the  passage  of  steamers  in 
ascending,  permit  them  to  descend  in  safety  or  can  be  made  to  permit  the  downward 
passage  by  work  on  the  rapids  themselves. 

The  Dalles,  the  Ciiscades,  Grand  Kapidn,  and  Kettle  Falls  belong  to  the  first  class; 
all  the  other  bad  rapids  belong  to  the  second  class. 

Priest,  Cabinet,  Rock  Island,  and  the  Nespilem  rapids  all  permit  or  can  readily  be 
made  to  permit  the  downward  passage  of  steamers.  If,  then-,  we  suppose  that  a 
loaded  steamer  engaged  in  river  commerce  can  start  at  Grand  Rapids  and  safely  de* 
scend  the  river  to  the  Dalles,  and  by  means  of  improvements  here  and  at  the  Cas- 
cades to  the  river's  mouth,  the  problem  simplifies  itself  into  adopting  some  system 
of  improvement  to  permit  this  steamer  with  its  load  to  ascend  the  river. 

Passing  up  from  the  Cascades  and  Dalles,  the  first  obstacle  which  present-s  itself 
is  Priest  Rapids. 

From  Captain  PowelPs  report  I  qaote : 

There  is  a  fast -growing  demand  for  river  transportation  above  Priest  Rapids  as 
high  as  the  Okinakane  Valley.  These  rapids  ofi^er  a  serious  obstacle  to  continuous 
navigation,  but  it  is  believed  from  reliable  information  that  this  obstruction,  and 
certainly  the  higher  reaches  together  of  150  miles  and  as  far  as  Foster  Creek  Rapids, 
are  susceptible  of  open  river  improvement. 

On  the  Columbia,  between  tbe  Snake  and  Priest  Rapids,  there  does 
not  appear,  from  examinations  and  reports  of  pilots,  to  be  any  need  of 
improvements,  but  1  judge  it  will  be  well  to  allow  $100  per  mile  for 
removal  of  obstructions  which  may  appear  at  extreme  low  stage. 

Above  Priest  Rapids,  except  at  Cabinet  and  Rock  Island,  where  the 
channels  are  bad,  the  river  is  like  the  original  condition  of  the  rout« 
from  Celilo  to  Lewiston,  which  improvement  is  costing  about  $500  per 
mile.  Applying  this  rate  to  the  Foster  Creek  reach,  and  omitting  the 
principal  rapids  named  above,  we  have  $67,500.  Comparing  these  rapids 
to  the  minor  Cascades,  where  rock  work  is  in  progress,  as  of  equal  diffi- 
culty but  double  extent,  cost  of  required  improvement  of  the  former 
may  be  judged  to  be  $400,000,  or  in  the  neighborhood  of  $480,000  for 
the  Foster  Creek  and  Grande  Ronde  reaches.  While  this  amount  could 
not  be  judiciously  expended  in  one  year  because  the  working  season  is 
too  short,  more  advantageous  contracts  for  the  work  could  be  made 
under  a  total  appropriation  available  in  annual  installments  than  under 
a  partial  amount.  This  proi>osed  extended  improvement,  like  that  now 
in  progress,  is  rock  removal  from  channels  between  stable  banks  where 
navigation  is  impeded  by  bowlders,  reefs,  and  rock  masses. 

Beyond  Foster  Creek  there  are  400  miles  of  navigable  water  on  the 
main  river,  reaching  north  of  the  Canadian  Pacific  Railroad,  and  nearly 
half  as  much  on  the  Kootenay,  broken  by  two  places,  where  canals  or 
portages  are  teqmxeiA* 
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COMMBRCIAL  STATISTICS. 

These  rivers  are  in  the  collection  district  of  Willamette.  Portland,  Oreg.,  is  the 
nearest  port  of  entry.  'J'he  nearest  ligbt-honses  and  works  of  defense  are  at  the  mouth 
of  the  Columbia  River. 

There  are  several  garrisons  of  troops  id  tbe  immediate  region.  The 
revenue  collected  at  Portland  for  the  thirteen  months  ending  Jane  30, 
1884,  was  $402,290.76. 

The  productions  of  the  Upper  Columbia  country  are  rapidly  increas- 
ing. The  natural  outlet  for  shipment  is  on  the  line  of  the  Columbia 
Kiver,  by  water  or  rail.  The  complete  barriers  at  the  Dalles  And  at 
the  CasciF^es,  where  portages  for  through  traffic  were'  formerly  used, 
prevent  navigation  to  the  seaboard  from  being  continuous.  The  river 
boats  are  used  as  feeders  for  the  through-rail  routes^  one  line  runs  from 
Lewiston,  at  the  mouth  of  the  Clearwater,  to  liiparia,  on  the  Snake;  a 
second  line  from  below  Eiparia  to  Ainsworth,  at  the  mouth  of  the 
Snake;  and  a  third  from  Priest  Rapids  to  Ainsworth,  and  thence  to 
Celi!o,  for  accommodation  of  traffic  on  side  of  river  opposite  the  raii- 
road.    Biparia,  Ainsworth,  and  Celilo  are  points  in  the  railroad  system. 

There  is  sufficient  traffic  from  regions  which  the  railroads  cannot 
reach,  and  which  the  rivers  do,  to  warrant  the  completion  of  the  present 
project  of  improvement. 

The  Government  has  entered  on  a  canal  work  at  the  Cascades,  now  well 
advanced.  An  estimate  and  project  for  improving  the  Dalles  were  sub 
mitted  in  1882 ;  the  cost  of  the  first  stage  of  construction  is  $283,353.61, 
which  stage  would  be  required  in  any  |)lan  of  improvement— canal,  open 
river,  or  boat-railway.  The  completion  of  the  Cascades  and  Dalles 
works  will  make  local  improvements  on  the  upper  rivers  more  valuable. 
These  waters  will  probably  in  the  near  future  be  parts  of  a  through 
transportation  route  from  Idaho,  Eastern  Oregon,  and  Washington  to 
the  head  of  ship  navigation. 

Opening  the  Foster  Creek  reach  will  give  an  outlet  to  nearly  3,000 
square  miles  of  productive  valley  and  plain  now  shut  off  from  trans- 
portation. The  next  extension  will  drain  southwards  a  rich  country, 
mostly  in  British  Columbia,  all  of  which  otherwise  would  depend  on  the 
Canadian  Pacific  Railroad. 

Principal  reoeipti  at  Portland  from  the  Upper  Columbia  country  for  the  twelve  months 

ending  June  30, 1884. 

[Fumiflbed  by  tbe  Portland  Merobanta'  Exobange.] 


Articles. 


Qaantity. 


Wbeat oentalB.. 

Flonr barrels.. 

Barley centals.. 

Bran pounds.. 

Mill-staff  (nnspeoified) do  .. 

Potatoes sacks.. 

Hay bales . . 

Wool  pounds. . 

Hides do  — 

Bntter tpackages.. 

EgfEs i...do  — 

FmJt do  — 

Flaxseed sacks.. 

Hops poands . . 

Cattle number.. 

Horses do  — 

Sbeep do 

Mules do 

Hogs do 


Total  Talne 


2, 057, 746 

175, 477 

120 

765,640 

1, 076, 926 

1,750 

916 

7,  639.  801 

939, 309 

89 

111 

1,561 

33,222 

78,740 

7,176 

436 

18,268 

38 

700 


Value. 


$3, 174, 830 

769, 302 

90 

6,740 

16.086 

1,940 

2,710 

1,116.665 

84,550 

1,541 

1,595 

1.242 

96,075 

12,975 

287,000 

41.680 

46,486 

8,800 

4,659 


6,669,866 


Reoeipta  previous  year  v ere  valaed  at  $8,985,478. 

154  ENa 
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Statement  of  imports  io^  and  exports  from^  Snake  River  pointSf  by  steamboat^  for  year  end- 
ing June  30,  1884. 

[Furnished  by  Auditor  Oregon  Railroad  and  Navigation  rompajay.J 

IMPORTS. 


Articles. 

1 
1 

Where  to 
ftria  and  above 

> 

.  . 

Total. 

Iff^Arr.hiiTidifiA 

1 
RipL 

Tom. 
5,038 

EXP( 

[)RTS. 

fli    1 

?S    ■; 
S< 

Tom. 
46  i 
1,359 

rom. 

Toiis. 
42  ! 

477  |.. 

. 
a 

3 

c 

Tont. 
108  ' 

Articles. 

Where  t 

i 

o 

a 

<        i 

Tons.    ! 
114 
396  1 

Total. 

Merchandise 

Flonr  and  feed 



Tons. 
310 
1212 

Household  soods 



4 
2 

H 

24 
2,718  1 
340 

4 

Cattle 

Hides 

Wool 

Wheat 

'"* 

3 

32  i 
428 
5.903  1 

-.  .  1 

5 ; 

105 
2,647  1 
10 
2    .. 

1 
13 

1 
2 

13  1 
9,311  1 
1,157 

2    .. 
12 

11 

46 

570 

20,394 

1.516 

Flaxseed - 

OtIiAr  m^ins .    .. 

■*>•«>■      •■«••*     >••■•■■•>     1 

Potatoes 

3 

Miscellaneons 

•  « 

46  1 

71 

Tot*l 

7,817 

3,118i' 

11,017 

3,289i 

25,222 

STATEMENT  BY  FRANK  T.  DODGE,  SUPERINTENDENT  RIVER  DmSION  OF  OREGON  RAIL- 
ROAD AND  NAVIGATION  COMPANY,  OF  THE  RIVER  FLEET  AND  ITS  ROUTES. 

Portland,  Oreg.,  July  15,  1884. 

Dear  Sir  :  The  foUowlog  is  a  list  of  our  boats  on  the  Upper  Columbia  and  Snake 
rivers,  and  their  carrying  capacities.  They  can  navigate  those  rivers  anywhere  be- 
tween Celilo  and  Priest  Kapids  and  the  mouth  of  the  Grande  Ronde  during  favorable 
stages  of  water,  but  they  are  principally  engaged  in  carrying  grain,  &c.,  from  Lew- 
iston  and  points  below  to  Riparia,  where  one  branch  of  tbe  railroad  terminates.  Tbey 
also  carry  wheat  from  points  on  Snake  River,  about  35  miles  above  Ainsworth,  to  the 
railroad  at  the  latter  place. 


l^ame. 


Capacity. 


D.  S.  Baker  . . 
Annie  Flaxon 

Almota 

John  Gates  — 

Spokane 

[Northwest  ..w 


Tons. 


354 
3S0 
300 
250 
250 
100 


Yours,  truly, 


Frank  T.  Dodge. 

Superintendent, 


Capt.  Chas.  F.  Powell. 

From  the  exhaustive  and  finished  presentation  of  the  subject  by  Gap- 
tain  Powell  and  Lieutenant  Symons,  I  conclude  that  the  Columbia  River 
above  the  mo\xt\i  oi  9i\i^k^  River  is  worthy  of  improvement,  but  I  would 
recommend  ttiaX.  \Xi^Tkfc<i^«easr5  ^^T^NXwi^X^'^tftft^ed  by  such  a  survey 
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as  will  enable  me  to  deduce  plans  of  improvement  from  a  general  study 
of  the  whole  situation.     I  estimate  that  such  a  survey  as  far  up  as,  and 
including  the  Priest  Rapids  obstruction,  will  cost  $12,500. 
Very  respectfully,  your  obedient  servant, 

W,  A.  Jones, 

Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


LETTER  of  THE  CHIEF  OF  ENGINEERS. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  B.  C,  December  1,  1884. 

Sir:  The  estimates  received  at  this  office  for  the  surveys  required 
under  the  river  and  harbor  act  of  July  5,  1884,  being  in  excess  of  the 
funds  available  for  that  purpose,  it  has  become  necessary  to  make  a 
reduction  in  all  estimates  submitted. 

You  will  please,  therefore,  revise  your  estimate  for  the  survey  of  the 
Columbia  Biver,  between  the  mouth  of  the  Snake  and  Priest  Bapids, 
submitted  with  your  report  of  November  12,  reducing  it  to  the  least 
amount  required  for  a  survey  with  a  view  to  the  improvement  of  the  12 
miles  of  the  river  at  Priest  Rapids,  and  limiting  yourself  to  such  an 
examination  of  the  river  between  the  foot  of  those  rapids  and  the  mouth 
of  the  Snake  as  will  enable  you  to  submit  an  estimate  of  the  cost  of 
clearing  the  few  obstructions  that  are  said  to  exist  in  that  stretch  of 
the  river. 
An  early  reply  is  desired. 
By  command  of  Brigadier-General  Newton. 
Very  respectfully,  your  obedient  servant, 

John  G.  Parke, 

Colonel  of  Engineers^ 
Bvt  Maj.  Gen.,  U.  8.  A. 
Maj.  W.  A.  Jones, 

Corps  of  Engineers. 


REPORT  of  major  W.  A.  JONES,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Portland^  Oreg.,  December  19,  1884. 

Sir:  I  have  the  honor  to  acknowledge  receipt  of  Department  letter 
of  1st  instant,  requesting  a  revision  of  my  estimate  for  the  survey  of  the 
Upper  Columbia  River,  confining  operations  to  the  12  miles  at  Priest 
liapids,  and  making  minor  examination  of  the  river  below  as  far  as  the 
mouth  of  Snake  River. 

My  estimate  was  based  upon  the  cost  of  surveying  the  reach  at  The 
Dalles.  It  seemfi  to  me  that  the  question  of  improving  the  Columbia 
River  is  so  Important,  the  river  of  such  volume  and  extent,  that  it  will 
l>e  well  to  go  a  little  slow  in  presenting  projects  for  improvement  and 
have  them  based  on  considerably  more  knowledge  than  we  now  possess. 
Such  knowledge  can  only  be  obtained  by  thorough  surveys.  I  shall  at 
a  proper  occasion  present  a  project  for  making  a  complete  survey  as  far 
as  the  boundary  line,  with  the  establishment  of  gauges  at «»  tl^^^V^^.  ^ 
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points,  80  that  we  may  get  some  idea  of  the  probable  effects  of  our 
operations. 

At  the  same  time  there  is  a  strong  demand  for  immediate  relief  from 
the  country  above  Priest,  Cabinet,  and  Rock  Island  rapids,  which  might 
be  met  by  clearing  out  rocks  in  the  reaches  between  them,  leaving 
portages  at  those  points.  Perhaps  some  means  of  pulling  boats  up  these 
rapids  by  lines  may  be  devised. 

I  will  therefore  modify  my  estimate  so  that  it  will  enable  a  rapid 
survey  to  precede  operations  under  Captain  Powell's  project,  as  set  forth 
in  his  annual  report  for  this  (current)  year. 

For  this  purpose  1  estimate  that  the  sum  of  $6,000  will  be  required. 
Very  respectfully,  your  obedient  servant, 

W.   A.  JONBS, 


The  Chief  of  Engineers,  U.  S.  A. 


Major  of  Engineers, 


T  T  10. 

SURVEY  OF  COLUMBIA  AND  SNAKE  RIVERS. 

The  time  has  arrived  when  further  pit)gre8S  in  the  improvement  of 
the  Upper  Columbia  and  Snake  rivers  must  be  preceded  by  a  careful 
survey.  The  Columbia  has  now  been  surveyed  as  far  up  from  the  sea 
as  the  mouth  of  the  Willamette,  at  the  Cascades,  and  at  the  Dalles; 
and  tiie  survey  of  Priest  Rapids  will  soon  be  completed.  It  is  perfectly 
obvious  that  any  further  projects  can  only  be  intelligently  guided  by  a 
good  survey.  I  cannot  too  strongly  urge  the  necessity  for  this  survey. 
These  are  rivers  of  commanding  importance,  and  it  is  quite  time  that 
they  should  be  studied  by  the  light  of  careful  surveys,  such  as  are  now 
in  progress  upon  the  Mississippi  and  Missouri  rivers.  The  distances  to 
be  surveyed  are  about  630  miles  on  the  Columbia  and  137  miles  on  the 
Snake,  as  far  as  Lewiston,  making  a  total  of  767  miles.  At  $150  per 
mile,  the  cost  would  be,  in  round  numbers,  $115,000. 

This  can  be  advantageously  expended  in  two  annual  installments  of 
$40,000  and  one  of  $35,000. 

I  have,  therefore,  to  recommend  that  there  be  appropriated  for  the 
year  ending  June  30, 1887,  the  sum  of  $40,000,  for  the  survey  of  Colum- 
bia and  Snake  rivers. 
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MAINTENANCE  AND  REPAIRS  OF  WASHINGTON  AQUEDUCT— INCREASING 
WATER  SUPPLY  OF  THE  CITY  OF  WASHINGTON— ERECTION  OF  FISH- 
WAYS  AT  THE  GREAT  FALLS  OF  THE  POTOMAC. 


REPORT  OF  MAJOR  G.  J.  LYDECKER,  CORPS  OF  ENGINEERS,  OFFICER  IN 
CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1885,  WITH  OTHER 
DOCUMENTS  RELATING  TO  THE  WORKS. 

IMPROVEMENTS. 

1.  WaahiDgton  Aqnoduct.  3.  Erectiouof  fish- ways  at  the  Great  Falls 

2.  IncreasiDj;  the  water  supply  of  the  city  |  of  the  Potomac  River. 

of  Washington. 


Office  of  the  Washington  Aqueduct, 

WaahingUm^  D,  (7.,  August  12,  1885. 

General  :  I  have  the  honor  to  transmit  herewith  reports  of  opera- 
tions on  the  Washington  Aqueduct:   increasing  the  watep  supply  of 
Washington,  D.  0. 5  and  erection  01  flshwaya  at  Great  Falls  of  the 
Potomac,  for  the  fiscal  year  ending  June  30,  1885. 
Very  respectfully,  your  obedient  servant, 

G.  J.  Lydeokbr, 


Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.S.A. 


Major  of  Engineers. 


U  U  I. 


WASHINGTON  AQUEDUCT. 

During  the  summer  and  fall  of  1884  the  work  of  macadamizing  the 
Aqueduct  road,  which  has  been  in  progress  for  several  years  past,  was 
extended  to  the  point  at  which  it  diverges  from  the  line  of  the  conduit, 
about  2^  miles  by  the  road  from  the  site  of  the  dam,  and  inlet  to  the 
aqueduct,  at  the  Great  Falls.  Some  stone  was  also  placed  on  the  worst 
parts  of  the  road  beyond  that  point  over  distances  aggregating  about 
1,600  feet. 

The  total  expenditure  of  broken  stone  for  the  alK)ve  work  and  for 
scattering  repairs  on  parts  of  the  road  previously  improved  was  about 
2,000  cubic  yards. 

At  the  end  of  August  the  water-level  at  the  Great  Falls  Dam  was  5 
inches  below  its  crest.  Repairs  were  made  to  the  temporary  brasli  avkd 
stone  dams  at  the  head  of  Conn's  IslamX^V^-^  v^XAOa.  ^\wc^«^  ^<^^  v^^*^ 


2454      REPORT    OF   THE    CHIEF    OF    ENGINEERS,  U.  S.  ARMY. 


i 


! 


" 


N 

! 


the  Maryland  Channel  was  induced,  and  the  water-level  raised  to  ao 
elevation  of  1  inch  above  the  dam. 

The  water-level  during  the  year  varied  between  a  maximum  of  2.33 
feet  above  the  crest  of  the  dam  to  a  minimum  of  0.4  foot  below  it,  the 
total  fluctuation  being  only  2.73  feet. 

In  December  a  wire  screen  15  feet  long  and  6  feet  deep  was  placed 
across  the  inlet  to  the  aqueduct  at  the  ifalls,  to  prevent  the  inflow  of 
drift  and  other  floating  matter. 

In  the  spring  of  1885  an  overflow  weir  was  constructed  at  the  receiv- 
ing reservoir  to  carry  off  storm  waters.  It  is  of  masonry,  76  feet  long, 
with  its  crest  at  an  elevation  of  146.5  feet  above  high  tide.  The  efflu- 
ent gate  at  this  reservoir  was  also  thoroughl}'^  repacked. 

The  work  above  outlined  comprises  the  principal  operations  of  the 
year,  beyond  the  usual  routine  involved  in  the  care  of  the  aqueduct 
and  distribution  of  the  water  supply. 

The  report  of  Capt.  T.  W.  Symons,  Corps  of  Engineers,  United  States 
Army,  which  is  transmitted  herewith,  describes  somewhat  more  in  de- 
tail the  operations  of  the  year,  and  supplies  certain  statistics  of  interest, 
ftom  which  the  following  items  are  taken,  as  indicating  the  amount  and 
character  of  water  supplied. 

The  outflow  from  the  distributing  reservoir  during  the  twenty-four 
hours  commencing  at  6  a.  m.  on  the  26th  of  June,  1885,  was  25,219,194 
gallons.  This  is  the  amount  drawn  off  by  the  mains  during  that  period, 
and  shows  the  amount  so  taken  as  averaging  about  140  gallons  per 
capita  of  the  population  of  Washington  and  Georgetown.  The  corre- 
sponding amount  last  year  was  24,827,013  gallons. 

The  average  of  mean  monthly  pressures  in  the  supply-mains  at  cross- 
ing of  Rock  Creek  was  31.72  pounds  per  square  inch.  The  time  corres- 
ponding to  this  average  pressure  is  9  a.  ni.,  at  which  time  the  flow 
through  the  mains  is  ordinarily  a  maximum.  The  pressure  last  year  wa8 
32.13  pounds,  and  the  year  before  only  30.87  pounds. 

At  the  effluent  gate  of  the  distributing  reservoir  the  water  was  clear 
during  211  days,  slightly  turbid  20,  turbid  53,  and  very  turbid  81,  dif- 
fering in  this  respect  but  slightly  from  its  general  condition  during  the 
preceding  year. 

Th'e  total  amount  appropriated  on  account  of  the  Washington  Aque- 
duct from  September  30,  1850,  to  June  30,  1885,  is  $3,925,157,  of  which 
$80,000  has  been  from  the  revenues  of  the  District  of  Columbia.  Of  the 
total  amount  appropriated,  $3,455.38  has  reverted  to  the  United  States 
Treasury,  leaving  $3,841,701.62  for  the  net  cost  to  the  United  States  for 
the  aqueduct  and  its  maintenance  from  1850  to  June  30,  1885.  Since 
1878  one-half  of  the  amounts  appropriated  have  been  contributed  by  the 
United  States  and  the  other  half  by  the  District  of  Columbia. 

The  following  is  a  money  statement  for  the  fiscal  year  ending  June 

30,  1885: 

Amount  appropriated  by  act  of  July  5,  1884 $20, 000  00 

Amount  appropriated  by  act  of  February  25,  1885 20, 000  00 

40,000  00 

Amount  expended  during  the  year $18, 610  77 

Outetandiug  liabilities  June  30,  1885 1 ,  389  23 

20.000  00 

Amount  available  June  30,1885 20,008  00 

The  amount  required  for  the  fiscal  year  ending  June  30,  1877,  is 20,000  OU 

The  amount  named  above  as  required  for  the  next  fiscal  year  is  that 
which  long  experience  has  shown  to  be  necessary  for  the  annual  main- 
tenance and  repairs  of  the  aqueduct  and  its  accessory  structures. 
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The  organic  act  establishing  the  present  form  of  government  for  the 
District  of  Columbia  provides  that  the  sum  necessary  for  this  purpose 
8hall  be  included  in  the  annual  estimates  submitted  to  Congress  by  the 
District  Commissioners,  and  one-half  of  the  amount  annually  appropri- 
ated on  that  account  is  taken  from  the  revenues  of  the  District  for  the 
corresponding  year.  As  one  of  the  Commissioners,  I  am  advised  of  the 
fact  that  the  revenues  of  the  District  cannot  now  contribute  annually 
in  this  direction  a  sum  materially  in  excess  of  the  customary  appropria- 
tion; nor  does  the  organic  act  to  which  I  have  referred  appear  to  con- 
template that  the  Commissioners  should  go  further  and  submit  as  a  part 
of  their  estimates  for  the  support  of  the  District  government  in  any  one 
fiscal  year  an  estimate  for  additional  works,  or  any  considerable  modi- 
fications of  existing  structures,  such  as  might  be  deemed  necessary  for 
eliminating  all  danger  of  pollution  to  the  water  supply  in  the  future. 

Congress  has  intrusted  to  the  War  Department  the  care  and  manage- 
ment oif  this  work,  and  it  is  therefore  proper  that  the  duty  and  responsi- 
bility of  presenting  any  project  for  its  perfection  should  devolve  upon 
that  department.  For  this  reason  I  have  caused  to  be  prepared  a 
project  which  has  for  its  objects  the  elimination  of  all  danger  of  pollu- 
tion to  the  supply  of  Potomac  water,  and  its  delivery  in  the  greatest 
possible  purity. 

During  the  past  spring  the  keenest  apprehensions  were  excited  in 
the  minds  of  a  large  portion  of  this  community  by  a  series  of  most 
alarming  and  exaggerated  representations,  to  the  effect  that  the  supply 
was  unutterably  polluted  at  the  inlet  to  the  aqueduct  and  at  the  re- 
ceiving reservoir. 

In  relation  to  these  representations  I  only  desire  to  say  here  that  the 
condition  of  afi'airs  at  these  points  last  spring  was  substantially  the 
same  as  it  had  always  been  since  the  aqueduct  was  completed,  and 
that  the  w^ter  supplied  to  the  city  at  that  time  was  as  pure  as  it  ever 
has  been.  Some  of  the  surroundings  were  unsightly  and  suggestive  of 
possible  contamination  to  the  water  supply  in  the  future,  but  not  such 
as  to  warrant  any  feelings  of  alarm  at  the  time.  This  view  was  fully 
confirmed  by  the  results  of  several  analyses,  made  independently  by 
three  disinterested  and  expert  chemists. 

Under  the  heading  of  "Improving  the  condition  of  the  water-supply,'^ 
in  the  report  transmitted  herewith,  Captain  Symons  presents  the  sub- 
ject in  such  detail  that  I  shall  limit  myself  to  a  brief  reference  to  its 
several  important  features. 

At  the  Great  Falls  the  only  possible  chance  of  pollution  that  might 
arise  is  from  the  canal  level,  which  extends  from  the  dam  to  a  point 
about  2  miles  above,  becoming  exceedingly  foul  and  discharging  its 
waters  freely  into  the  river  near  the  inlet  into  the  aqueduct.  To  guard 
against  this  the  waste- weirs  above  the  dam  have  been  closed,  and  a  new 
discharging-weir  has  been  constructed  below  the  dam,  so  that  when  the 
canal-level  is  emptied  all  its  contents  will  pass  into  the  Potomac  below 
the  dam.  This  work  was  authorized  by  the  Secretary  of  War,  on  the 
suggestions  made  in  my  letter  dated  May  23,  1885,  for  the  purpose  of 
allaying  the  alarm  of  the  public  that  had  been  excited  by  the  repre- 
sentations referred  to  above.  With  the  same  object  in  view  the  river 
bank  between  the  canal  and  Maryland  Channel,  near  the  inlet  to  the 
aqueduct,  has  been  cleaned  up. 

This  strip  of  land  up  to  a  point  opposite  the  head  of  Conn's  Island,  a 
distance  of  about  2,869  feet,  and  comprising  about  12  acres,  is  claimed 
as  the  property  of  the  Chesapeake  and  Ohio  Canal,  and  it  is  desirable, 
that  it  should  come  into  the  possession  ot  ttieTJm\jQiV^'^V5LVfe^^'^<5\i«^^^ 
occapatioD  may  be  controlled  in  sucVi  maimekT  t\i«A,  \>x^  ^vs^^^'^'^  Q»^^xi;jg^"^ 
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shall  not  be  threatened.  Surface  drainage  over  this  land  is  directly  into 
the  quiet  waters  of  the  Maryland  Channel,  which  constitutes  the  direct 
line  of  supply  to  the  aqueduct,  whereas  above  that  limit  the  drainage 
is  into  the  full  channel  of  the  Potomac,  where  full  flow  and  rapid  car- 
rent  would  neutralize  all  elements  of  contamination  that  might  reach  it 
from  that  section.  It  is  represented  that  the  canal  company  is  debarred 
by  its  charter  from  making  sale  of  this  strip  of  land  referred  to  above, 
and  I  would  therefore  recommend  that  Congress  be  asked  to  authorize 
its  condemnation  as  a  necessary  measure  to  maintaining  the  purity  of 
water  supplied  to  the  District  by  the  Washington  Aqueduct.  It  is  be- 
lieved that  the  value  of  the  land  does  not  exceed  $600,  and  that  the  ex- 
penses for  surveys,  appraisement,  examination  of  title,  and  fencing  the 
lands  will  be  about  $400  more,  or  $1,000  iu  all. 

This  would  accomplish  all  that  now  appears  to  be  necessary  to  aftbrd 
security  against  pollution  before  the  water  enters  the  aqueduct. 

The  next  and  only  other  source  of  danger  to  the  purity  of  supply  is 
found  at  the  receiving  reservoir,  which  is  so  located  as  to  receive  the 
drainage  of  over  4,000  acres.  The  streams  by  which  this  area  is  drained 
into  the  reservoir  have  already  carried  to  and  deposited  in  it  a  consider 
able  amount  of  sediment  and  foreign  substances,  so  that  a  considerable 
portion  has  become  a  marsh  and  filled  with  vegetable  growth.  Besides, 
after  heavy  rains,  these  streams  bring  in  large  volumes  of  turbid  water. 

For  these  reasons  they  should  be  directed  in  such  manner  that  they 
will  be  discharged  into  natural  channels  beyond  the  limits  of  the  resi»r- 
vcir.  The  way  in  which  it  is  proposed  to  accomplish  this  is  detailed  in 
Captain  Symons's  report  and  accompanying  tracings. 

To  preserve  the  purity  of  supply  it  is  also  important  that  certain  tracts 
of  land  on  the  side  hills  and  adjoining  the  reservoir,  as  shown  on  maps 
transmitted  herewith,  and  aggregating  about  17  acres,  should  come  into 
the  possession  of  the. United  States;  and,  finally,  the  shallow  portions 
of  the  reservoir  contiguous  to  the  shore  line  should  be  dredged  to  a 
depth  to  give  security  against  the  growth  of  water-plants,  and  the  side 
slopes  should  be  paved  or  revetted  with  riprap. 

The  estimates  submitted  by  Captain  Symons  indicate  that  the  cost 
of  the  work  outlined  above  would  be  $130,000,  of  which  amount  the  sum 
of  not  less  than  $100,000  is  required  for  the  most  vital  and  pressing  pm- 
pose  of  diverting  the  tributary  streams. 

The  appropriation  of  the  amount  above  indicated,  $130,000,  will  afford 
the  means  of  securing  all  that  is  necessary  for  providing  in  the  most 
certain  manner  against  all  danger  of  pollution  to  the  water  supply,  and 
it  is  insignificant  in  comparison  with  the  results  that  will  be  accom- 
plished by  its  expenditure. 


report  of  captain  thomas  w.  symons,  corps  of  engineers. 

Office  of  the  Washington  Aqueduct, 

Waahingtotiy  D.  C,  July  30,  1885. 

Sir:  I  have  the  honor  to  submit  the  follow iug  aunual  report  of  operations  for  the 
fiscal  year  ending  June  30,  l^^Sf),  on  the  Washington  Aqueduct,  •  •  •  of  which, 
by  your  order,  I  am  superintending  engineer. 

WASHINGTON   AQUEDUCT. 

The  operations  on  the  Aqueduct  have  been  throughout  the  year  of  the  customary 
routine  natute  tev\v\\TevV  fox  ll\e  proper  maintenance  and  distribution  of  the  water  sup- 

cul- 
buildings. 
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At  Great  Falls  the  grading  and  macadamiziDg  the  road  above  Bridge  No.  3  was 
commenced  in  AngUHt,  and  wae  finished  during  the  month  of  October. 

Arrangements  were  made  with  the  farmers  to  fnruiHh  flint  rock  at  convenient  places 
along  the  line  of  the  road  at  $1  per  cubic  yard,  which  is  considered  to  be  a  very  ad- 
vantageous arrangement  for  getting  stone  for  repairs. 

A  li^inch  by  18-inch  culvert,  20  feet  long,  was  made  across  the  road  near  Tunnel  F. 

On  August  28  and  29,  1884,  the  temporary  dam  at  the  head  of  Conn's  Island  was  re- 
paired, a«  the  water  stood  5  inches  below  tlie  masonry  dam.  The  result  was  to  raise 
the  water  6  inches,  and  to  help  the  city's  supply  materially;  1,479  linear  feet  of  mac- 
adams-road was  made  between  the  junction  and  the  Falls. 

In  December  a  screen  15  feet  long  by  6  feet  deep  was  purchased,  and  a  frame  was 
made  for  it  and  it  was  placed  over  the  mouth  of  the  feeder  to  prevent  trash,  leaves, 
brush,  &c.,  from  floating  in. 

During  April,  1^85,  the  effluent  gate  at  the  receiving  reservoir  was  supplied  with  a 
new  gum  packing  throughout. 

During  April  and  May,  1885,  an  overflow  weir  was  constructed  at  the  receiving  res- 
ervoir, to  enable  storm-waters  to  run  off  over  the  connecting  conduit  and  down  the 
channel  originally  excavated  for  this  purpose.  This  is  75  feet  long  and  27^  feet  wide, 
with  side  walls  2|  feet  thick  and  3  feet  above  the  overflow  line.  The  reference  of  the 
top  of  the  weir  is  146.5  feet  above  hig|i  tide.  It  is  constructed  of  stone  set  in  cement 
mortar  on  a  foundation  of  12  inches  of  concrete.  The  rock  used  for  the  work  was 
hanled  from  Foundry  Branch  Shaft. 

In  May,  1885,  a  stone-crusher  was  purchased  and  set  np  at  Foundry  Branch  Shaft, 
and  an  engine  and  boiler  hired,  and  about  400  cnbic  yards  of  stone  broken,  when  fur- 
ther work  was  stopped. 

During  August,  1884,  a  leak  developed  in  the  high-service  reservoir.  The  water 
was  kept  down  to  218  feet  for  some  time,  when  the  leak  nearly  disappeared  and  the 
usual  height  of  water  was  restored. 

The  Rock  Creek  Bridge,  Foundry  Branch  pipes,  and  the  iron  work  about  the  high- 
service  reservoir  were  all  painted  in  the  spring  of  1885. 

About  2,000  cnbic  yards  of  stone  were  broken  and  expended  in  repairing  the  roads 
during  the  year.  About  300  yards  of  stone  are  now  on  hand  along  the  line  of  the 
road. 

On  the  morning  of  the  26th  of  June  the  supply  of  water  was  shut  off  from  the  dis- 
tributing reservoir  for  twenty-four  consecutive  hours,  to  determine  the  quantity  of 
water  consumed  in  the  city  of  Washington. 

At  the  commencement  the  water  stood  in  the  reservoir  at  a  height  of  145.25  feet 
above  reference,  and  at  the  end  it  was  143.44  feet. — a  fall  during  24  hours  of  1.81  feet. 

The  following  table  gives  the  fall  of  the  water  in  the  reservoir  in  decimals  of  a 
foot  and  the  number  of  gallons  consumed  each  hour : 


From  6  a.  m.  to  7  a.  m 
From  7  a.  m.  to  8  a.  m 
From  8  a.  m.  to  9  a.  m 
From  9  a.  m.  to  10  a.  m 
From  10  a.  m.  to  11  a.  m 


From  11  a.  m.  to  12  m 


From  12  m.     to 
From   1  p.  m.  to 

3  p, 

4  p. 

5  p. 

6  p, 

l^' 
8  p. 


From 

From 

From 

From 

From 

From 

From 

From 

From  10  p. 

From  lip. 


m.  to 
m.  to 
m.  to 
m.  to 
m.  to 
m.  to 
m.  to 
9  p.  m.  to  10  p.  m 
m.  tollp.  m 
m.  to  12  m  . 


IP 

2  p. 

3  p. 
4p, 
5  p. 
fl  p.  m 

7  p.  m 

8  p.  m 

9  p.  m 


m. 
m 
m . 
m 
m . 


From  12  m.     to   1  a.  m 


From 
From 
From 
From 
From 


1  a.  m.  to 

2  a.m.  to 

3  a.  m.  to 
4a.ro.  to 
ft  a.  m.  to 


Date. 


JURB  26. 


JUNB  27. 


Fall. 


Feet. 
.07 
.08 
.09 
.10 
.06 
.09 
.07 
.09 
.09 
.07 
.08 
.07 
.08 
.08 
.08 
.06 
.07 
.07 
.06 


2a.m 1 08 

3a.m 06 

4a.m    I    .06 

5a.m I    .07 

6  a.  m : ;    .08 


I 


CoDBump- 

tion  per 

boar. 


OaUofu. 

982, 683 

1,122.288 

1,261,612 

1, 400, 794 

839.  891 

1,  259, 031 

978,664 

1, 257, 281 

1, 256.  301 

976, 439 

1,115,211 

975,168 

1,113,759 

1,112,975 

1,  112, 203 

833,644 

972,034 

971, 435 

832,198 


1, 108, 905 
831, 175 
830,734 
968,637 

1, 106.  287 


Total -\V^S^\  •i5*>'CA>>J^ 
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For  the  past  twelve  years  the  average  daily  outflow  of  water  from  the  distributing 
reservoir,  measured  the  latter  part  of  June,  has  been  as  follows: 


Year. 


Gallons. 


Year. 


Gallons. 


1874 15,554,848 

1875 21,  000.  000 

1876    24.177,797 

1877 23  252.932 

1878  24,  885.  945 

1879 25,947,042 


leSO 25.740,188 

1881 26.  525,  991 

1882 29,727.864 

1883  1  24,314.715 

1884 ^ w 24,827.013 

1885 i 25,219,  m 


n 


I  give  herewith,  compiled  from  the  records  of  the  office,  a  table  showiug  for  eath 
day  of  the  fiscal  year  just  passed  the  condition  of  the  water  at  the  Great  Falls,  at 
the  south  connection  or  effluent  of  the  receiving  reservoir,  and  the  effluent  of  the  dis- 
tributing reservoir.  In  determining  the  condition  of  the  water  a  metallic  tube  36  inchei» 
long,  with  glass  ends,  is  used.  This  is  filled  with  water  and  the  distance  at  which  a 
ball  immersed  in  the  water  can  be  seen  from  the  glass  end  is  noted  ;  when  it  can  be 
seen  the  whole  length  of  the  tube  the  water  is  considered  clear,  and  the  reading  grows 
less  and  less  as  the  wat-er  becomes  more  and  more  turbid,  decreasing  down  sometimes 
so  that  it  can  only  be  seen  at  a  distance  of  half  an  inch. 

This  table  also  gives  the  pressure  of  the  gauge  at  Rock  Creek  office  every  day  at 
9  a.  m.  It  also  gives  the  height  of  water  over  dam  at  the  Great  Falls,  for  each  day 
of  the  year,  in  feet ; 


t 


■i 
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From  this  table  it  may  be  seen  that  the  water  flowed  oyer  the  dam  289  days  and 
was  below  it  76  davs. 

The  greatest  depth  over  the  dam  was  on  January  18,  when  the  depth  was  2.33  feet, 
and  the  least  was  August  29  and  30,  when  the  water  was  5  inches  below  the  crest. 

From  this  table  is  compiled  the  following  table  of  pressures : 


Month. 


1884. 


Jaly 

AngDSt 

September. . 

Ootober 

November.. 
December . . 
1885. 
January  — 
February... 

March 

April 

May 

Jane 


Nqmber  of  days  on  which  the  morning  pressares  were— 
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11 
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8 

16 

5 

4 

6 

2 

16 

8 

15 

3 

'"8 

13 

3 

13 

4 


1 


33.13 
32.52 
3L33 
31.03 
31.87 
81.30 


5 
6 
3 


5    , i  31-45 

31.14 

2 3L« 

13  3  1 32.68 

2  I ! 31.8» 

...! L.     -      31.45 


The  pressures  for  1885  are  considerably  below  those  of  1884  and  preTious  years. 
This  is  due  largely  to  the  fact  that  the  receiving  reservoir  has  been  Kept  out  of  the 
circuit  and  the  city  deprived  of  the  benefit  to  be  derived  from  its  use.  This  reservoir 
is  kept  out  of  the  circuit  for  reasons  which  will  be  explained  hereafter. 

The  following  table  gives  a  summary  of  the  comparative  clearness  of  the  water  at 
the  Great  Falls  and  the  receiving  and  distributing  reservoirs : 


Name  of  source. 


Nnmlier  of  days  the  water 


C'--       ?ifbM^    Turbid.      Ja 


Great  Falls 

Keceivine  reservoir — 
Distributing  reserroir. 


173 

14 

52 

136 

203 

50 

40 

72 

211 

20 

53  i 

81 

Explanation. — 22  to  36  is  clear,  15  to  22  slightly  turbid,  8  to  15  turbid,  and  0  to  8 
very  turbid. 

PERSONAL. 

John  8.  Ellis  is  general  superintendent  of  the  Aqueduct.  He  has  been  connected 
with  the  work  since  1866. 

Thomas  Sullivan  is  gatekeeper  at  the  Great  Falls,  which  position  he  has  filled  since 
June,  1865. 

John  Halloran  is  keeper  at  the  receiving  reservoir,  which  position  he  has  filled  since 
August,  1864. 

Daniel  Harrington  is  keeper  at  the  distributing  reservoir,  to  which  position  he  was 
appointed  February  4,  1884,  to  succeed  his  father. 

IMPROVING  THE  CONDITION  OF  THE  WATER    SUPPLY. 


Improvements  at  the  Great  Falls. — The  Chesapeake  and  Ohio  Canal  runs  along  the  left 
bank  of  the  Potomac  River,  from  which  it  derives  its  water  supply  by  means  of  vari- 
ous dams  and  feeders.  At  different  points  along  the  canal  are  waste  and  discharge 
weirs  for  tUe  purpose  of  regulating  the  depth  of  water  in  the  canal,  to  discharge  storm 
waters,  and  to  ftm\)\>^  lYLft\ociV^^\v«ii  desired. 

The  canalAeveV  o^^o«vV«i Wi«^ Vd\^^  X» "Oafe  Kn^^\s.^\.\^ Smiles  long,  and  is  supplied 
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with  three  overfall  waste  weirs  and  one  discharge  weir,  of  which  all  but  one  over- 
fall weir  discharges  into  the  river  above  the  Aqueduct  inlet. 

The  fact  that  water  from  the  canal  in  varying  quantities  was  constantly  running 
into  the  river  above  the  Aqueduct  inlet  was  made,  during  May  and  June  of  this  year, 
the  occasion  of  a  great  deal  of  newspaper  agitation  and'caused  popular  apprehension 
that  the  water  supplied  to  the  city  was  dangerously  polluted  by  the  water  from  the 
canal. 

Recognizing  the  great  desirability  of  allaying  all  apprehension,  steps  were  imme- 
diately taken  to  enect  an  understanding  with  the  canal  authorities  looking  to  a 
change  in  their  hydraulic  arrangements,  whereby  the  canal  water  from  this  2-mile 
level  would  not  discharge  into  the  river  above  the  Aqueduct  inlet. 

On  the  2d  day  of  June  I  met  the  President  and  Directors  of  the  canal  at  the  Great 
Falls,  and  we  went  over  the  ground  together  and  decided  upon  a  plan  by  which  our 
.ends  would  be  accomplished  and  the  canal  not  injured.  This  plan  was  to  close  the 
discharge  weir  and  two  waste  weirs  permanently,  and  to  construct  heUno  the  Aque- 
duct inlet  and  above  the  head  of  Lock  20  a  new  discharge  weir,  which  would  accom- 
plish the  same  purposes  as  those  to  be  destroyed.  This  plan  was  subsequently  ratified 
by  you,  and  the  following  agreement  made : 

AGREEMENT  BETWEEN  THE  UNITED  STATES,  ACTING  BY  MAJ.  G.  J.  LYDECKER,  OF 
THE  CORPS  OF  ENGINEERS,  UNITED  STATES  ARMY,  AND  THE  CHESAPEAKE  AND  OHIO 
CANAL  COMPANY,  BY  L.  VICTOR  BAUGHMAN,  ITS  PRESIDENT. 

''It  is  agreed  between  the  parties  aforesaid  that  in  order  that  the  United  States 
may  be  enabled  to  prevent  any  flow  of  water  from  the  2-mile  level  of  the  canal,  just 
above  Lock  20,  into  the  Potomac  River  above  the  Aqueduct  inlet,  it  is  hereby  agreed 
that  the  discharge  or  waste  weir  about  400  feet  above  Lock  20,  and  the  two  waste 
weirs,  or  tumbling  dams,  next  above  the  Aqueduct  inlet  shall  be  closed. 

**  It  is  also  agreed  that  a  new  discharge  or  waste  weir,  of  one-third  greater  capacity 
than  the  one  destroyed,  shall  be  built  between  Lock  20  and  the  Aqueduct  inlet,  to 
enable  the  level  to  he  properly  discharged  into  the  river  below  the  dam. 

''All  expenses  for  materials  and  wages  to  be  incurred  in  making  these  changes  are 
to  be  paid  by  the  United  States. 

"The  work  shall  be  done  by  the  Chesapeake  and  Ohio  Canal  Company  under  and 
subject  to  the  inspection  of  the  United  States  engineer  in  charge  of  the  Aqueduct. 
**  Witness  the  signatures  of  the  parties  hereto  this  10th  day  of  June,  1885. 

**  The  Chesapeake  and  Ohio  Canal, 
"  Per  L.  Victor  Baughman,  Pretiident, 
*'  G.  J.  Lydecker, 

''  Major  of  Engineers^  U,  S.  A. 
•'Witness: 

"Thomas  W.  Symons, 

"  Captain  of  Engineers, 
**S.  Gambrill, 

*'  Treamtrer  Chesapeake  and  Ohio  Canal  Company." 

As  soon  as  this  agreement  was  made,  work  was  commenced  in  carrying  out  its  pro- 
visions, and  is  still  in  x)rogress  and  will  be  completed  as  early  as  possible. 

The  land  between  the  canal  and  the  river  was  cleaned  of  all  stables,  and,  as  far  as 
possible,  of  anything  which  could  cast  a  suspicion  on  the  purity  of  the  water  supply. 

The  strip  of  land  lying  between  the  river  and  the  canal  for  about  half  a  mile  above 
the  Aqueduct  inlet  is  claimed  by  the  canal  company,  and  is  used  as  a  pasture  by  the 
people  living  at  the  Falls  and  as  a  camping-ground  by  the  canal  boatmen.  In  conse- 
quence, there  is  a  considerable  quantity  of  animal  excreta  constantly  being  deposited 
thereon,  which  in  times  of  rain  is  washed  into  the  river  and  some  of  it  into  the  Aque- 
duct;  while  under  its  present  ownership  there  is  nothing  to  prevent  people  from 
'building  houses  aqd  making  their  homes  on  this  land. 

The  presence  of  people,  houses,  &c.,  on  this  strip  of  land  along  the  river  bank  just 
above  the  Aqueduct  inlet,  or  its  use  as  a  common  for  the  pasturage  of  hogs,  cows, 
mules,  and  horses,  should  not  be  allowed,  as  serious  and  unpleasant  consequences 
might  result  therefrom.  For  the  above  reasons  this  strip  of  land  should  be  under  the 
control  of  the  Aqueduct  authorities,  in  order  that  it  may  be  entirely  closed,  and  everj'- 
thing  kept  from  it  which  could  by  any  chance  tend  to  pollute  the  water.  I  have 
therefore  the  honor  to  recommend  that  Congress  be  asked  to  pass  the  necessary-  legis- 
lation to  obtain  for  the  United  States  the  owpiership  of  this  land.  It  cannot  be  pur- 
chased at  private  sale,  as  the  canal  authorities  are  not  permitted  to  sell  real  estate 
by  their  charter.    The  only  method  seems  to  be  to  condemn  it  and  have  it  appraised 

It  is  unimproved  now,  and  not  of  great  value,  and  should  be  secured  to  the  Gk>v. 
ernment  liefore  any  improvements  are  made  on  it. 

A  plat  is  submitted  herewith  showing  the  area  desired.    TVl\%tT^•(^^»^l\voL^^^\>^^<^^cEv«s 


I. 
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11.72  acres.  It  is  so  laid  out  as  to  leave  a  tow-path  of  25  feet  in  width  along  the  cana  I 
bank)  which  is  sufficient  for  all  the  purposes  of  a  tow>path. 

If  this  land  can  be  procured  it  is  designed  to  inclose  it  on  the  canal  side  and  ends 
with  a  strong  and  close  wire  fence  to  keep  everything  from  it. 

The  estimated  cost  of  this  improvement  is  as  follows  : 

11.72  acres  land  at  150 |586 

Expenses  of  advertising,  appraisement,  examination  of  title,  &o 200 

Wire  fence,  3,600  feet,  at  8  cents 288 


• 


Total  estimat'ed  cost 1,074 

Improvements  at  the  receiving  reservoir. — The  completion  of  the  alterations  at  the 
Great  F'alls  to  prevent  the  inflow  of  canal  water  into  the  river  just  above  the  Aque- 
duct inlet,  and  the  possession  by  the  Government  and  fencing  in  of  the  strip  of  land 
lying  just  above  the  Aqueduct  inlet,  between  the  canal  and  river,  will  insure  at  the 
inlet  a  supply  of  water  as  good  as  can  possibly  be  obtained  from  the  Potomac,  with 
all  known  sources  of  suspicion  removed. 

This  untainted  supply  would  then  be  conducted  by  the  conduit  to  the  receiving 
reservoir,  which,  as  an  important  feature  in  supplying  the  city  with  water,  deserves 
special  attention.  This  reservoir,  capable  of  holding  some  160,000,000  gallons  of 
water,  is  designed  to  hold  a  supply  of  water  in  case  of  any  accident  to  the  Aqueduct 
above  it,  to  equalize  and  increase  the  pressure  of  water  os  supplied  to  the  city,  and  to 
furnish  a  large  and  comparatively  quiet  settling  basin  where  the  sediment  carried  can 
be  deposited  during  the  gentle  and  slow  passage  of  the  waters  from  the  upper  to  the 
lower  end. 

This  reservoir  is  simply  the  natural  valley  of  Powder  Mill  Branch,  across  which  a 
dam  has  been  thrown.  The  bottom  and  sides  are  without  paving  or  puddling,  and  it 
receives,  besides  the  waters  supplied  to  it  by  the  conduit,  all  the  waters  flowing  in 
Powder  Mill  Branch,  Mill  Creek,  and  the  other  streams  of  the  basin.  Powder  Mill 
Branch  has  a  drainage  area  of  nearly  3,000  acres,  and  at  ordinary  times  is  a  stream 
of  considerable  size.  At  times  of  storm  and  freshet  the  volume  of  water  flowing  in 
it  is  very  large,  and  it  brings  down  with  it  a  great  amount  of  sediment.  Thi^  Mi- 
ment,  flowing  in  for  many  years,  has  nearly  fllled  the  whole  upper  end  of  tho  reser- 
voir and  converted  it  into  a  marsh  unfit  for  the  proper  storage  of  water. 

The  same  thing  is  true  to  a  lesser  degree  of  the  other  streams  flowing  into  it.  These 
streams,  discharging  their  turbid  floods  into  the  reservoir  after  every  rain  and  creat- 
ing strong  currents  therein,  interfere  very  materially  with  one  of  its  most  important 
functions — that  of  a  settling  reservoir.  In  order  that  it  should  properly  and  in  the 
most  perfect  manner  fulfill  its  office  as  a  settling  reservoir  these  streams  should  be 
kept  out  of  it,  and  it  should  be  deepened  about  the  edges  and  its  banka  paved  with 
stone. 

Besides  interfering  with  the  settling  of  the  water  in  the  reservoir,  these  streams 
are  liable  to  dangerously  pollute  it.  The  country  drained  by  them  is  becoming  more 
and  more  populated  each  year,  the  nvmber  of  domestic  animals  is  increasing,  and  so 
is  the  use  of  fertilizers  to  a  remarkable  degree.  A  map  is  given  herewith  of  the 
country  draining  into  the  reservoir.  It  should  need  no  argument  to  convince  anybody 
of  the  great  desirability  of  excluding  the  drainage  of  this  country  from  the  water 
supply  of  the  city. 

The  length  of  these  streams  is  not  sufficient  to  render  innoxious  the  impurities  con- 
tained in  their  waters.  It  is  not  an  uncommon  thing  for  dead  animals  to  be  found  in 
these  streams,  and  their  presence  may  be  undetected  for  days. 

The  recent  terrible  experience  at  Plymouth,  Pa.,  shows  how  necessary  and  desira- 
ble it  is  to  guard  in  every  possible  way  the  water  supplied  to  a  community. 

The  value  of  this  reservoir  for  settling  purposes  is  chiefly  from  December  t<»  June. 
During  the  remainder  of  the  year  it  has  a  decided  value  as  a  storage  basin,  and  in 
equalizing  and  increasing  the  pressure  on  the  city  supply  pipes. 

In  order  to  render  this  receiving  reservoir  as  eflScient  as  it  is  possible  and  practica- 
ble to  do,  two  things  should  be  done  as  soon  as  possible — the  injury  which  it  has  re- 
ceived by  the  disposition  of  sediment  and  the  growth  of  aquatic  plants  should  be 
repaired  by  dredging,  and  the  recurrence  of  this  should  be  prevented  by  turning 
the  streams  which  flow  into  it  and  causing  them  to  flow  around  it  and  discharge 
directly  into  a  natural  water-course  below  tlie  reservoir.  Also  certain  lands  border- 
ing the  reservoir  should  belong  to  the  Government  to  prevent  any  use  of  them  which 
could  cause  any  pollution  or  fear  of  pollutioYi. 

The  accompanying  plat  and  cross-sections  show  the  plan  proposed  for  aooomplish- 
ing  the  end  desired.  There  are  three  main  streams  entering  the  reservoir,  the  waters 
of  which  should  be  diverted.  Powder  Mill  Branch  with  a  drainage  area  of  2,882 
acres,  MU\  Ct^k  ^Vtk  ai  drainage  area  of  968  acres,  and  East  Creek  with  230  acres. 

The  little  apntLg  \>T«b\iCi\ife^  ««V«t\\^ij  ^\»  \Jaft  ^^\x«Q\ft  mutheastem  end  of  the  reservoir 
are  very  smaW,  w»  iftdL\>^^  \Xie>^\vx^^\.%^T\\v%^^wv^wfe\^>i}w6\x^^^  within  the 
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reservoir  reservation  and  constantly  under  the  eye  of  the  keeper,  and  can  in  conse- 
quence be  rifi^idly  guarded. 

It  is  not  cousidered  that  there  is  any  occasion  for  diverting  them  now.  If  at  any 
time  in  the  future  it  should  seem  desirable  to  keep  the^e  spring  streams  from  en- 
tering the  reservoir,  it  can  be  done  by  a  simple  extension  of  the  plan  proposed  for  the 
other  streams. 

The  ])1an  proposed  is  to  take  the  waters  of  East  Creek  by  an  open  channel  cut  in 
^d  hillside  north  of  the  reservoir  to  the  basin  of  Mill  Creek;  then  to  take  the  com- 
bined waters  of  East  and  Mill  creeks  to  the  basin  of  Powder  Mill  Branch  by  an 
open  cut  and  tunnel.  The  combined  waters  of  all  the  creeks  then  are  to  be  taken  by 
means  of  a  tunnel  and  open  cut  underneath  the  conduit,  and  to  the  natural  water- 
course below  the  reservoir,  known  as  Little  Falls  Branch.  The  work  is  planned  so  as 
to  give  the  shortest  tunnel  line  possible  between  the  reservoir  and  Little  Falls 
Branch,,  and  the  existing  open  cut  fur  the  conduit  waste-weir  is  utilized. 

From  examinations  of  the  rock  exposed  in  this  waste- weir  it  is  probable  that  aboat 
half  of  this  new  tunnel  will  be  in  hard  rock  requiring  no  lining,  and  half  will  have 
be  lined  with  masonry. 

It  will  have  to  be  deep  enongh  to  pass  under  the  conduit  withont  endangering  or 
interfering  with  the  latter,  and  this  renders  desirable  a  drop  or  vertical  shaft  at  its 
end  near  the  reservoir.  In  order  to  throw  the  water  into  the  tunnel  a  dam  is  to  be 
built  across  the  reservoir  just  above  where  the  conduit  discharges  its  waters.  This 
is  built  here  for  the  reason  that  the  area'  of  the  reservoir  above  it  is  nearly  tilled 
with  sediment  and  overgrown  with  plants  and  weeds,  and  is  unfit  for  water  storage. 
It  is  desirable  also  to  have  a  small  catchment  basin  for  the  storm  waters  of  Powder 
Mill  Branch,  d^c. 

The  upper  end  of  the  reservoir  from  the  located  position  of  the  dam  for  about  800 
feet  has  been  so  tilled  by  sediment  that  the  wat>er  is  only  from  1  to  3  feet  deep.  The 
plan  proposed  contemplates  drmlging  out  this  to  a  depth  of  at  least  5  feet,  and  using 
the  material  or  as  much  of  it  as  is  needed  for  building  the  dam. 

The  dam  is  to  be  rendered  water-tight  by  closely  driven  sheet  piling  and  the  proper 
distribution  of  excavated  material. 

The  j^ood  stone  excavated  from  the  tunnel  will  be  used  in  the  masonry  required  and 
for  paving  the  slopes  of  the  dam  and  open  cuts. 

Across  the  head  of  the  Mill  Creek  basin  a  similar  dam  will  be  built,  and  for  like 
reasons.  The  material  for  this  dam  will  be  mostly  obtained  from  the  open  channel 
cut  from  Mill  Creek  to  Powder  Mill  Branch.  It  is  probable  that  the  tuuuel  portion 
between  these  two  creeks  will  all  require  lining.  This  tunnel  is  rendered  necessary 
by  the  fact  that  the  hillside  south  of  it  jutting  into  the  reservoir  is  very  steep,  ren- 
dering an  open  channel  around  it  very  difficult  of  construction  and  expensive  to  main- 
tain. 

A  small  dam  will  also  be  built  across  the  head  of  East  Creek,  a  portion  of  the  ma- 
terial excavated  from  the  open  channel  cat  between  it  and  Mill  Creek  being  used  for 
its  construction. 

All  the  channels  and  tannels  have  been  oompnted  to  carry  off  a  suppositious  rain- 
fall of  2  inches  per  hoar,  the  amoant  reaching  the  water-courses  being  computed  by 
the  Burkli-Zeigfer  formula  and  the  channel  ways  by  Kutter^s  formula. 

There  will  be  needed  a  tract  of  land  about  the  lower  end  of  the  main  tunnel  and 
cat  at  Little  Falls  Branch  for  dumping  ground,  and  to  build  bulkheads  of  the  exca- 
vated material  to  prevent  the  adjacent  lands  from  being  deluged  by  the  floods  which 
at  times  must  come  down  through  the  new  channel.  This  tract  is  shaded  on  the 
plat,  and  marked  A ;  it  contains  about  three  acres. 

Along  the  upper  end  of  the  reservoir  and  lying  between  it  and  the  conduit  road  is 
a  strip  of  laud  occupie<l  by  two  families,  with  out-hounes,  stables,  privies,  &o.  The 
laud  IS  uuder  cultivation,  and  is  a  steep  hillside  sloping  to  the  reservoir.  This  land 
as  at  present  occupied  is  a  constant  menace  to  the  purity  of  the  wAter  supply.-  I 
would  recommend  th:U  it  bo  taken  for  the  Goverum-Mit  and  all  buildinj^^.s  auil  every- 
thing of  like  nature  removed,  and  that  n  >thing  be  allowed  upou  it  which  could  by 
any  posnibility  tend  to  cause  pollution  of  the  water  in  the  reservoir.  This  tract  is 
shaded  on  the  plat,  and  marked  B. 

For  similar  reasons,  and  the  additional  one  that  the  pro^Ms^^d  new  tunnel  passes 
under  it,  pos-^ssion  should  be  obtained  of  the  small  triangular  aroa,  marked  C  on  the 
plat,  lying  north  of  the  conduit. 

Another  area  of  land  which  should  pass  under  the  ownership  of  the  Government, 
and  the  conirol  of  the  Aqueduct  authorities  is  the  shaded  portion  lying  north  of  the 
reservoir  and  marked  D.  Through  this  must  pass  the  tunnel  for  conveying  the  waters 
of  Mill  Creek  to  Powder  Mill  Branch.  This  area  is  partially  under  cultivation,  and 
fertilizers,  manares,  4bo.,  put  upon  it  are  washed  in  times  of  storm  directly  into  the 
reservoir.  From  its  sitoation  it  is  also  liable  to  be  nsed  for  parposes  still  more  dan- 
gerous to  the  water  supply. 

The  present  boundaries  of  the  lands  owned  by  the  Qov«ciim»a\i  wca  \a^  T^^i^st  "Q&s^ 
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wfttcr  lio€  to  permit  tbc  proper  perattoeot  and  hmmk  effirimt  g^nardis^  «f  i^ 
Toir. 

Tb**  lat^*  fi^-najrjjp^  to  tbe  rrterroir  f^hf>uld  be  eompk-Telv  med  «er«TeJx 
to  pret^-ijt  r-attJ*'.  h'^«,  dee.,  (torn  gettiLj:  Dear  JLd  politi^iig  tt^  traier.     I  bare 
clewed  in  tbi*  *-%timaie  the  c^*!  of  a  «rr»L;r  wire  fence  mhere  :t  i*  D^r^ied. 

Tlie  baLkj)  of  the  rewr^oir  ni.der  the  iixjproved  plaD  will  be  abc'iit  U.  "T^^ 
If  left  aA  at  preKut  io  their  uaiural  <ori«i!tion  vind*  aod  ^tC'TO)*  b^c^i  caa*e  the  vaser 
to  waeh  the*^*-  )/aLiks  aijd  it  l>eiofne#  ifiad<:i*-d  to  a  greater  or  iea*  de^nNr.  The  t^qc 
a(  the  rew-r* <»ir  for  *#-tT  ling  and  «lorafce  parpofee»  i*  in  eoii*eiqfi*-Lce  very  moeb  lowered. 
To  draw  ofi  the  war*^  and  pavir  thei^  barjk«»  i»  not  now  praencaLle,  oo  acro«Dt  of  tbt 
|rreat  an«l  proUnjcf-d  ineonvt-nienee  which  it  wonJd  can«e  to  the  pec»ple  of  Wa«biaf- 
tOD  Thef*  honk*  ean,  how*-v4^-r,  U-  very  effectaall\  protected  from  washing  br  rip- 
rapping  them,  niM  the  following  e^ttimate  inclndes  tbe  ec^t  of  doing:  tbia. 

It  u»  profM^ed  to  place  the  riprap  so  that  its  top  will  be  about  2  feet  aborv  xht 
irater  aw  it  generally  ttandu  iu   th#-  r^serroir,  and  its  bottom  about  5  leet  Velow  tbii 
line.     Tlii^  ^  ill  co%er  from  12  to  V*  feet  of  tbe  bank,  tbe  roek  to  be  pat  oo  &oai  tt  t« 
Ih  inrhff^  ID  thicknefM.     In  connection  with  this  it   is  propoc^  to  go  all  about  tbe  . 
ftbore  lines  and  carefnlly  rt^move  by  dredging  all  plant  growth  and  shallow 
baving  a  t»-ndency  to  pro<luce  it. 

While  thf-re  can  be  no  dr  obt  that  for  the  reasons  »>tated  tbe  streams 
•bonld  ordinarily  lie  kept  from  mingliijg  with  tbe  water  supplied  to  tbe  city,  yet  tkt 
Cact  remains,  and  should  not  1>€  lo?>t  sight  of^  that  they  form  the  oa/jr  alUrmmtirt  w^kr 
mppty  of  the  cajAial.  Should  any  accident  ever  happen  to  tbe  Aqnednct  or  ita  aaxil- 
liari'-s  alx»ve  th*-  receivinji  rcMTvoir  to  prevent  the  Potomac  water  being  broaght  ii, 
tbe*>e  streams.  M-ant  in  volume  though  they  are,  aod  not  of  the  finest  quality,  woaM 
jet  l>e  of  in«'hTiiiiahle  value  in  giving  a  sD)all  water  snpply  to  tbe  city,  which  woold 
otherwJM-  he  utterly  deprived  r»f  its  customary  supply. 

In  this  projfr-t  1  have  planned  to  lay  pii>es  underneath  tbe  Powder  Mill  Branch  diB, 
with  the  ends  Mcurel\  and  tightly  plu^'ged  aLd  everything  so  arranged  that  to  cast 
of  necessity  the  water  from  these  streauiscan  l>e  kept  from  pa<4*ing  into  the  diverting 
tnnnel  and  thrown  into  the  rehervoir  as  at  present.  I  have  planned  to  use  for  thii 
purpose  a  small  amount  of  large  iron  pipe  now  on  hand  and  in  possession  of  tbis  office, 
left  over  from  other  iKork,  and  for  whieh  there  is  no  other  use.  Tbe  increased  expeoM 
for  this  provision  would  therefote  be  for  the  labor  dtc,  involved  in  getting  tbe  pipes 
proi>erlv  and  securely  in  place. 

Tne  ffdlowing  estimate  of  the  cost  of  carrying  out  the  plan  proposed  for  tbe  im- 
provemeut  of  the  receiving  reservoir  Is  respectfully  submitted : 

Eaat  Creek  to  Mill  Creek : 

Cleaning  and  grubbing  8,228  square  yards,  at  8  cents |G57  91 

Excavation  ofopen  channel,  8,381  cubic  yards,  at  30  cents 2,514  3^ 

Paving  in  open  cut,  4,800  square  yards,  at  50  cents 2,4€0  00 

Paving  slopes  of  dam,  \'M¥)  square  yards,  at  50  cents 650  00 

Timber  in  dam,  16,000  feet,  B.  M.,  at|35perM 560  00 

6^781  54 

Mill  Creek  to  Powder  Mill  Branch : 

Excavation  open  channel,  12,220  cubic  yards,  at  30  cents $3,660  00 

Paving  in  open  channel,  4,9:^5  square  yards,  at  50  cents 2,467  50 

Tunnel  excavation,  1,309  cubic  yards,  at  $8 10,472  00 

Rubble  masonry  in  tnnnel,  472  cubic  yards,  at|7 3,304  00 

Packing  in  tunnel,  400  cubic  yards,  at  $2 800  00 

Timber  in  Mill  Creek  dam,  22,000  feet,  B.  M.,  at  $35  per  M 770  00 

Paving  slopes  Mill  Creek  dam,  2,240  square  yards,  at  50  cents 1, 120  00 

22,593  50 

Powder  Mill  Branch  to  Falls  Branch : 

Timber  in  dam  Powder  Mill  hranch,  16,000  feet,  B.  M.,  at  $35  per  M.  $560  00 

Paving  slopes  of  dam  and  about  shaft,  l,r)00  square  yards,  at  50  cents.  750  00 

Earth  excavation  about  shaft,  1,000  cuhic  yards,  at  30  cents 300  00 

Shaft  excavation,  470  cubic  yards,  at  $10 4,700  00 

Ruhble  masonry  in  shaft,  GZ  cubic  ^ards,  at  $7.50 465  00 

Concrete  in  and  about  shaft,  25  cubic  yards,  at  $5.50 137450 

Stone  packing  in  shaft,  50  cubic  yards,  at  $2 100  OO 

Granite  coping  about  shaft 875  00 

Bolts  and  cramps,  300  pounds,  at  8  cents 24  00 

Tunnel  excavation,  5,490  cubic  yards,  at  $8 43,920  00 

Rubble  masonry  in  tunnel,  980  cubic  yards,  at  $7 6,860  00 

Concrete  in  tunnel,  200  cubic  yards,  at  $5.50 1, 100  00 

Stone  packing  in  tunnel,  500  yards,  at  $2 1,000  00 
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Powder  Mills  Branch  to  Falls  Branch — Continued. 
Excavation  in  open  cut  near  Falls  Branch: 

Earth,  1,000  cubic  yards,  at  30  cents $300  00 

Rock,  1,200  oubicf  yards*,  at  $2.25 2,700  00 

Pipe  conduit  throngh  dam 500  00 

*  63,691  50 


Protecting  banks  and  dredging  reservoir : 

Riprap  stone  on  banks,  5,555  cubic  yards,  at  $1.75 $9, 721  25 

Excavation  by  dredging,  ^c,  in  reservoir.  18,750  cubic  yards,  at  30 
cents - 5,625  OO 


$150  00 
800  00 
600  00 
260  00 
700  00 

2,510  00 
500  00 

3, 010  00 
598  50 

15, 346  25 

For  this  work  there  will  be  required  about  ^,500  cubic  yards  of  stone  for  rubble 
masonry,  paving,  packing,  concrete,  ^c. ;  of  this  it  is  safe  to  assume  that  3,000  yards 
will  be  furnished  by  the  excavation,  leaving  3,500  yards  to  be  provided : 

This  stone,  at  $2  per  yard,  delivered $7,000  00 

The  land  required  in  accordance  with  this  plan  is  estimated  as  follows: 

Area  A,  near  Falls  Branch,  3  acres,  at  $50  per  acre 

Area  B,  north  of  conduit  road,  4  acres,  at  $200  per  acre 

Improvements  on  B 

Area  C,  north  of  conduit  road,  2.6  acres,  at  $100  per  acre 

Area  D,  north  of  reservoir,  7  acres,  at  $100 

Expenses  of  advertisements,  appraisement,  surveys,  plants,  examination 
of  titles.  Sec 

Wire  fence  about  reservoir,  9,975  feet,  at  6  cents 

3, 608  50 

The  expenses  for  engineering,  including  surveying,  platting,  drawing,  inspection^ 
office  work,  clerks,  &c.,  will  probably  be  about  $8,000. 

This  estimate,  summarized,  is  as  follows : 

East  Creek  to  Mill  Creek $6,781  54 

Mill  Creek  to  Powder  Mill  Branch 22,593  50 

Powder  Mill  Branch  to  Falls  Branch 63,691  50 

Protecting  banks  and  dredging  in  reservoir 15,346  25 

Stone 7,000  00 

Land 3,010  00 

Fencing 598  50 

Engineering 8,000  00 

127,021  29 

Or  in  round  numbers,  and  to  provide  for  contingencies,  $130,000.  This  sum  is  be- 
lieved to  be  ample  to  put  the  receiving  reservoir  into  a  perfectly  good  and  healthy 
condition,  and  insure  its  freedom  from  pollution  by  the> waters  now  draining  into  it 
f^om  the  surrounding  country.  During  the  present  summer  the  water  from  the  Great 
Falls  has  been  conducted  around  this  reservoir  in  order  to  guard  against  any  harm 
being  done  by  taking  it  through.  The  result  has  been  a  certainty  that  the  water  i» 
free  from  any  possible  contamination  from  this  source,  but  this  has  been  obtained  at 
the  cost  of  a  material  diminution  of  pressure  on  tbe  city  water-pipes. 

The  water  in  the  Upper  Potomac  is,  without  doubt,  as  pure  and  wholesome  as  can 
be  found  in  any  river,  and  when  this  is  brought  to  the  city  absolutely  free  from  con- 
tamination or  pollution  from  any  other  sources,  Washington  will  have  a  supply  of 
water  nnexcelled  in  quality  and  above  suspicion.  The  measures  now  in  progress  and 
recommended  at  the  Great  Falls  and  the  plan  proposed  for  improving  the  receivings 
reservoir  will  remedy  all  known  existing  evils  in  the  arrangements  for  bringing  th& 
supply  of  Potomac  water  to  the  distributing  reservoir. 

I  nave,  therefore,  to  recommend  that  in  Edition  to  the  usual  $20,000,  for  the  care 
and  maintenance  of  the  Aqueduct,  Congress  shall  be  asked  to  pass  the  necessary  leg- 
i^ation  and  appropriate  money  as  follows : 

For  land  and  fencing  at  Great  Falls V-^WV 

For  Improvin/f  receiving  reservoir --.^ YJ^^^RS^ 
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The  diatrihuHng  reaerroir. — In  the  early  part  of  June,  18S5,  the  water  snpplied  to  the 
city  becaiue  exceedingly  offensive,  having  a  slightly  greenish  color  and  a  strong  oily, 
fishy  swell. 

lu  many  other  cities  the  same  thing  was  observed.  • 

It  has  occurred  here  before  on  several  occasions,  particularly  in  1875.  Investiga- 
tion has  shown  that  it  is  caused  by  the  decomposition  of  myriads  of  minute  fibroiu 
aquatic  plants  which  are  generated  and  thrive  on  the  surface  of  bodies  of  quiet  water 
under  favoring  meteorological  conditions.  These  miuute  microscopical  plants  are 
generated  principally  in  the  spring,  when  the  air  is  swarming  with  the  germs  of  ani- 
mal and  vegetable  life.  There  are  various  species  of  fresh-wat«r  alga)  however,  that 
thrive  at  all  seasouH  of  the  year.  There  is  nothing  more  certain  than  that  all  the 
waters  of  rivers,  lakes,  or  reservoirs  which  are  subjected  tx)  the  action  of  the  atmoe- 
phere  are  continually  having  their  plant  and  animal  life  replenished  by  germs  there- 
from. If  the  water  remains  stagnant,  this  life  multiplies  and  becomes  o^  higher  order. 
If,  however,  the  winter  is  agitated  and  tossed  about  as  in  a  swiftly  running  river  or  t 
wind-beaten  lake,  these  germs  and  minute  plants  and  animals  are  broken  up,  die- 
solved,  and  returned  through  oxidation  to  the  original  elements  and  their  inorganic 
compounds.  In  our  own  case  this  spring,  the  wea>  her  was  warm  and  the  air  was  quiet 
for  a  number  of  davs  prectnling  and  during  the  prevalence  of  the  disagreeable  odor, 
and  everything  in  the  coudition  of  air  and  water  was  conducive  to  the  growth  of  liv- 
ing organisms.  The  waters  of  the  reservoir  thus  filled  with  life  were  drawn  off  by 
the  main  pipes  and  distributed  throughout  the  city. 

In  the  pipes  the  minute  plants,  &c.,  were  broken  up  and  destroyed,  and  owing  to 
the  absence  of  air  and  circulation  gave  off  their  gaseous  emanations  to  the  water  in 
the  disagreeable  form  so  noticeable. 

The  Urst  stortu  which  came  broke  up  this  quiet  growth  on  the  reservoir,  the  air 
carried  away  the  gaseous  products,  and  the  fishy  odor  disappeared. 

This  offensive  odor  in  the  water  caused  great  apprehension  to  the  piHiple  of  Wash- 
ington us  well  as  a  very  large  aggregate  expense,  and  must  continue  to  do  so  at  every 
occurrence  thereof. 

While  it  is  not  ascertained  and  is  not  believed  that  the  bad  condition  of  the  water 
as  evidenced  by  its  smell  is  the  cause  of  any  serious  illness,  yet  at  the  same  time  it 
may  not  be  without  it«  effect  on  delicate  persons  and  in  aggravating  the  malaria  ao 
prevalent  in  W^ashington. 

In  view  of  this  fact  the  question  arises  as  to  whether  there  are  any  available  means 
of  preventing  it.  Study  and  observations  of  nature's  methods  of  purification  it  ii 
believed  reveal  the  answer  to  this  question.  Swift  mountain  streams  tambling 
over  falls  and  rapids  and  being  dashed  to  foam  among  rooks  are  always  far  more  free 
from  organic  impurities  than  are  the  same  streams  flowing  sluggishly  through  the 
valleys.  The  constant  motion  of  the  water  prevents  all  quiescent  growth  and  con- 
tinually brings  the  watery  particles  into  contact  with  the  air. 

It  is  a  fact  recognized  by  the  highest  authorities  that  the  waters  of  a  stream  are 
purified  by  running  in  their  natural  courses.  The  sewerage  of  a  city  flawing  into  t 
river  is  so  acted  upon  that  at  a  short  distance  below  no  trace  of  it  can  be  discovered 
by  chemical  processes. 

The  means  by  which  this  purification  is  brought  about  are  due  to  bringing  all  con- 
tained impurities  in  contact  with  the  air,  from  which  results  oxydation,  carbooiia- 
tion,  &c.f  and  the  resulting  elements  and  inorganic  compounds  there  being  deposited 
on  the  bottom  or  borne  away  by  air  currents.  The  process  depends  primarily  and 
essentially  on  the  aeration  of  the  water,  and  to  purify  and  keep  pure  the  waters  of  t 
quiet  reservoir  some  method  of  aeration  must  be  adopted. 

The  artificial  aeration  of  water  as  a  means  of  increasing  its  purity  and  destroying 
deleterious  organic  matter  is  receiving  attention  from  those  naving  charge  of  the 
wat'Cr  supply  of  cities,  and  some  very  beneficial  results  have  been  obtained  from  iti 
adoption.  In  our  own  case  the  necessity  of  adopting  a  system  of  aeration  and  the 
proper  system  to  adopt  is  yet  undetermined. 

A  very  simple  plan  would  be  the  disposition  over  the  bottom  of  the  distributinf 
rdservoir  of  a  system  of  perforated  pipes,  by  the  medium  of  which  air  could  be  forced 
into  and  through  the  overlying  water.  The  water  would  be  kept  in  continual  agita- 
tion in  contact  with  the  air,  which,  in  escaping  to  the  surface  would  perform  itsooi- 
eficial  operati(ms  on  all  contained  impurities,  and  carry  away  all  gaseous  omanationf 
into  the  overlying  mass  of  air.  If  the  water  in  this  reservoir  should  be  constantly 
aerated,  it  would  constitute  a  safeguard  through  which  it  would  be  scarcely  possible 
for  any  dangerous  elements  to  reach  the  city^  even  though  they  might  be  prevalent  is 
the  Potomac  at  the  source  of  supply. 

FINANCSS  OF  THK  AQUEDUCT. 

The  amount  appropriated  for  the  maintenance  of  the  Aqueduct  for  the  flscal  year 
eading  June  30,  1885,  was  $20,000,  all  of  which  was  expended. 
The  same  amount  was  appropriated  for  the  fiscal  year  ending  June  30,  1886.    Tte 
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expensive  works  of  repair  and  chanee  at  the  Great  Falls  will  make  serions  inroads  on 
this  sum,  and  if  anything  unusual  should  occur  during  the  year  demanding  much  ex- 
penditure,  a  deficiency  would  be  the  result. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Symons, 

Captain  of  Engintera, 

MaJ.  O.  J.  Ltdeckbr, 

Corps  of  Engineers f  U.  8.  A, 


U  U2. 


INCREASING  THE   WATER   SUPPLY   OF  WASHINGTON,  DISTRICT  OF 

COLUMBIA. 

At  the  commencement  of  the  year  operations  on  the  several  parts  of 
this  work  were  in  progress  as  follows  : 

(a)  Construction  of  masonry  dam  at  the  Great  Falls,  under  contract 
with  Chittenden  Brothers. 

(b)  Construction  of  tunnel,  under  contract  with  Beckwitli  &  Quack- 
enbush. 

(c)  Construction  of  reservoir  near  Howard  University,  under  con- 
tract with  Maloney  &  Gleason. 

(d)  Main  connections  comprising  the  work  of  laying  48-inch  and  75- 
inch  mains  for  introducing  the  water  from  the  new  reservoir  into  the 
system  of  supply  mains,  executed  by  day  labor. 

A  detailed  history  of  the  year's  operations  will  be  found  in  Captain 
Symons's  report,  which  is  transmitted  herewith,  so  that  it  is  unnecessary 
for  me  to  do  more  than  summarize  the  results. 

DAM  AT  THE  GREAT  FALLS. 

This  work  consists  in  placing  a  coping  15  inches  thick  on  the  old  dam 
across  the  Maryland  Channel  of  the  river,  a  distance  of  1,034  feet,  and 
in  constructing  a  dam  in  extension  of  this  one  across  Conn's  Island  and 
the  Virginia  Channel  of  the  Potomac  to  the  Virginia  shore.  This  exten- 
sion is  1,843  feet  long  and  varies  from  4  to  20  feet  in  height. 

At  the  beginning  of  the  year  the  bed  courses  of  tlie  dam  had  been 
placed  across  Conn's  Island,  a  distance  of  about  700  feet,  and  the  dam 
completed  to  the  bed  of  the  coping  course  for  about  one-third  of  this 
distance.  Preparations  for  commencing  that  portion  of  the  dam  cross- 
ing the  deep  water  of  the  Virginia  Channel  at  tiie  most  difficult  part 
of  the  work  were  also  in  progress. 

Work  was  continued  until  about  the  middle  of  December,  when  nat- 
ural causes  necessitated  a  8U8[)ension  of  oi)erations  until  the  'spring ; 
in  the  mean  time  the  dam  across  Conn's  Island  has  been  completed,  as 
also  a  short-length  extending  from  the  Virginia  shore  to  the  deeper 
water  of  the  Virginia  Channel,  but  in  this  part  the  contractors  had  only 
succeeded  in  constructing  the  auxiliary  cotter-dam.  Work  was  resumed 
about  the  middle  of  March,  and  by  the  close  of  the  fiscal  year  the  deep- 
water  sections  of  the  dam  were  completed,  excei)t  coping. 

The  time  for  completing  the  work,  as  fixed  by  the  contract,  was  June 
30,  1885,  but  the  contractors  having  failed  to  complete  the  work  at  that 
date,  have  received  an  extension  of  time  until  November  1^  18-5. 
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The  total  estimate  of  work  done  to  Jane  30, 1885,  is  as  follows: 

r>03  cubic  yards  coping  masoury,  st  $24.50 $13,323  50 

1.474  cubic  yards  ciit-Btone  maaonry,  at  $i0.75 30,  585  50 

2,  ;W0  cubic  yards  concrete  masoury,  at  (5.50 12.  9dO  00 

535  cords  riprap  backiug.  at  17.25 3,  S06  ^ 

11.3CB  pouQils  wronght-iroD  drift- bolts  aud  cramps,  at  7  centJi -■  795  T6 

5,6'J5cubioyanlBeicavation,  at  |1 5,695  00 

9,  500  Boiiftre  yards  area  cleared,  at  5  cents 475  00 

Kitra  materials  uud  labur  : 

224  cubic  yards  coiicmle  maaonrT,  at  50  cents 112  00 

40  barrels  Portland  cement,  at  $2.70 108  00 

For  making  deflecting  dams,  cotter-dams,  sliilces,  and  all  other  auxiliary 

works  required,  as  per  supplemental  contract 15.000  00 

Bl.tWI  01 
Less  10  percent,  retained 8, 188  11 

Amonnt  paid  contractors 73,693  90 

Of  tbis  above  amoant  $58,518.01  is  for  work  done  and  accepted  dor- 
lug  the  past  fiscal  year. 

There  remains  to  complet«  the  work  the  coDStmctiou  of  about  400 
feet  of  dam  with  an  average  height  of  6  feet,  to  counect  the  dam  od 
Couu's  Island  with  the  deep-water  section  of  the  Virginia  Chaanel,  and 
the  placing  of  about  1,100  linear  feet  of  coping. 

The  original  approprintioo  for  this  part  of  the  work  was  9145,151,  of 
which  the  sum  of  $88,600.05,  including  expenses  of  engineering,  &c.,  re- 
tained percentages,  and  outstanding  liabilities,  had  been  expended  to 
June  30,  1885. 

The  balance  available  is  $56,550.95,  and  is  sufficient  to  complete  the 
work. 

TUNNEL  FOE  AQUBDDCT  EXTENSION. 

This  work,  when  completed,  will  be  20,715  feet  long,  with  a  normal 
cross  section  of  82J  square  feet ;  its  average  depth  below  the  surface  of 
the  ground  is  about  160  feet. 

At  the  beginning  of  the  flacal  yeartbe  five  working  shafts,  aggregat- 
ing 512.9  feet  in  length,  had  been  excavated.  The  shortest  shaft  is  58.6 
feet  deep,  and  the  lougest  100  feet.  At  the  same  date  1,5'JI  linear  feet  of 
tunnel  had  been  excavated. 

During  the  past  vear  ll,tK)7  linearfeet  of  tunnel  have  been  excavated, 
making  the  total  length  13,498  feet  on  June  ^,  1885;  of  this  length  745 
feet  has  been  lined  with  masonry. 

The  three  permanent  air-shufis,  aggregating  530  feet  in  length,  wen 
completed  during  the  year,  and  also  the  masonry  lining  of  the  east  and 
west  working  shafts,  which  are  to  constitute  the  terminal  couneetiousof 
the  tunnel  with  the  old  and  new  distributing  reservoirs.  The  work  hu 
been  carried  on  by  the  contractors  with  care  and  skill,  and  while  it  is 
my  judgment  that  more  progress  could  have  been  made,  I  am  satisfied 
that  the  conditions  were  such  as  to  prevent  the  completion  of  the  work 
within  the  jieriod  of  time  originally  fixed  by  the  contract ;  the  time  for 
completion  has  accordingly  been  extended  to  June  30,  1886.  The  total 
estimate  of  work  done  to  June  30,  1885,  is  as  follows: 

42,5111  cubic  .vaiils  excavation  in  tunnel. at  S8 (.140,1180  00 

2, 14^}cul>iuyiir<lHearlli  excavation  in  ahafts,  at  86 lU.Afi  X 

2,C7licubii:yarnlBockeEcavati»n  in  sliiiftB,  at  $10 -Jl),  760  CO 

9:lH.)i9cubicyar(Ubrickma«onry  in  tunnel,  at$l4 1:1,144  46 

3IQ.2f<  cubic  yanln  coucn-te  masonry  in  tiinin!l,at  85 I,  fiE<6  40 

1, 730. 72  cubic  yards  dry  stune  imckiug  in  tunuel.at  $2.50 4,."i26  80 
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3H3  oubio  yards  brick  masonry  in  shafts,  at  $18    |6, 894  00 

600  cubic  yards  concrete  masonry  in  shafts,  at  S^      3, 000  00 

930  cnbic  yards  dry  stone  packing  in  shafts,  at  $2.50 2, 325  00 

444  linearfeet  air-shafts,  complete,  at $15 6,660  00 

297  cnbic  yards  extra  excavation  in  tunnel,  at  $1.50 445  50 

418, 124  66 
Less  10  per  cent,  retained 41,  h12  47 

Amount  paid  contractors 376, 312  19 

Of  this  ainoaat  $339,768.16  is  for  work  done  and  accepted  daring  the 
past  fiscal  year. 

The  original  appropriation  for  the  extension  of  the  Aqueduct  was 
$599,534.55,  of  which  there  has  been  expended  to  June  30,  1885,  the  sum 
of  $438,722.53,  including  retained  percentages,  outstanding  liabilities, 
expenses  of  engineering,  superintendence,  &c.  The  balance  available 
for  completing  the  work  is  $160,812.02. 

During  the  early  part  of  the  year,  as  soon  as  the  work  of  excavating 
in  the  several  headings  of  the  tunnel  had  progressed  sufficiently  to  de- 
velop the  character  of  the  rock  and  the  effect  of  its  exposure  to  air  and 
water,  it  became  evident  that  the  cost  of  completing  the  tunnel  would 
largely  exceed  the  original  estimate  and  the  amount  appropriated  for  the 
work. 

Accordingly,  I  have  caused  a  careful  estimate  to  be  prepared,  based 
on  the  experience  had  in  the  progress  of  the  work  up  to  the  close  of  the 
last  fiscal  year. 

The  details  of  this  new  estimate,  together  with  a  full  explanation  of 
the  causes  whereby  it  is  found  so  much  greater  than  the  original,  are 
clearly  set  forth  in  the  accom]>anying  report  of  Captain  Symons,  who 
has  had  throughout  the  immediate  superintendence  of  the  work.  This 
report  establishes  conclusively  that  an  additional  a[)i)ropriatiou  of 
$393,887.51,  or  in  round  numbers  $395,000,  is  required  to  complete  the 
work.  The  estimate  on  which  the  appropriation  made  by  Congress  was 
based  was  prepared  in  the  office  of  the  Engineer  Commissioner  for  the 
District  of  Columbia.  This  estimate  contemplated  in  general  terms  the 
extension  of  the  Aqueduct  by  ''  a  9-foot  conduit  from  the  distributing 
reservoir  to  an  available  site  for  another  reservoir  east  of  Seventh 
street." 

The  report  of  Cai)t.  R.  L.  Hoxie,  Corps  of  Engineers,  U.  S.  Army, 
assistant  to  the  Engineer  Commissioner  for  the  District  of  Columbia, 
dated  October  10, 1879,  wherein  this  project  is  submitted,  states : 

Bock  Creek  may  be  crossed  either  by  a  gang  of  large  cast-iron  niaiiiH  laid  as  syphons 
through  the  be<l  of  the  creek,  or  by  a  tunnel  through  the  compact  rock  which  under- 
lies this  Htream.  If  borings  in  this  rock  are  satisfactory  the  latter  method  is,  I  be- 
lieve, the  best  and  cheapest. 

•  *  «  «  •  •  • 

The  line  is  so  locatt'd  tliat  the  conduit  rests  throughout  on  the  natural  ground  when 
not  in  tunnel,  and  is  protected,  when  covered  by  embankments,  by  side  wails  computed 
to  resist  independently  the  entire  water  pressure. 

The  same  report  places  the  estimated  cost  of  the  conduit  at  $545,031.41, 
itemized  as  follows : 

Excavation : 

24,940  cubic  yards  rock,  at  1^6 : $149,640  00 

4,930  cubic  yards  rock,  at  $8 39,440  00 

1,564  cubic  yards  rock,  at  $3 4,b^2  00 

42,847  cubic  yards  earth,  at  §!3 :.     128,541  00 

322, 313  00 
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*J03v2n  41 

•r.i,2»SI>Tttl.B.  M.,  «I  jao  pM  M lS.+*7  9> 

Total  rorciHi'lnil »45,IUI  tl 

It  U  ftatiHl  tbat  the  estimates  '-are  nece.'^sarily  approximate  bat  «iil 
cover  reajKiiiable  ertnliiigi-Dcies."  (S^e  House  Ex.  1><k'.  No.  1.  part  6. 
Fort.v-Histb  Omsreiw,  necoiid  iiessioti,  Antiaal  Ue|>ort  of  the  Commw- 
■Joiert)  of  the  DJAlrict  of  Colnnibia  for  1.S79,  pages  :I79,  3-SO,  38t.) 

The  appropriation  for  the  work  was  made  about  three  years  after 
the  date  of  this  rpi)<»rt,  the  above  estimate  being  iircreased  Ht  per  cent 
on  the  recommendation  of  the  Engineer  (.'omniissiouer  of  the  Distriet  of 
Colambi^i,  in  order  to  make  allowanite  for  the  rise  tiiiit  bad  in  the  mean 
time  taken  place  in  tlie  value  of  labor  and  material.  This  increase  of 
]U  per  eeiit.  made  the  appropriation  ;|.>15,<t3I.41  +  $.>4.5(i:{.l4=to!)9,- 
634.55,  I  be  amonnt  named  in  the  ai-t  for  iuerea.-ing  tlie  water  snpply, 
approved  July  15,  18.S:;.  This  act  develojMMi  ihe  re.-'tHmKibilily  of  con- 
etractiiig  the  i^veral  worktt  named  therein  n|Hm  the  Secretary  of  War. 
notwilhsianding  no  estimate  or  plan  for  the  work  had  ever  been  con- 
iidered  or  prewenled  by  that  Department;  8i>  far  as  relates  to  the  con- 
duit, be  was  simply  directed  "toestend  the  Washington  Aqueiluct  from 
its  present  eastern  terminus  to  the  Uigb  ground  north  of  Washington 
near  Sixth  street  extended."  1  was  assigned  to  the  work  with  Captain 
Hoxie,  detailed  at  my  request  to  assist  me,  and  at  once  entered  upon 
an  examination  and  ntudy  of  the  question  with  a  view  to  determininj; 
tbe  befit  method  of  extending  the  Aqueduct;  the  final  resnlt  was  the 
adoption  of  the  tunnel  merboil,  a  continuous  tunnel  in  a  straight  line 
betweeu  terminal  points  located  at  such  depths  as  to  insure,  so  far  as 
practicable,  its  coustniction  iu  sol.id  rock  throughout. 

Tbe  estimated  cost  for  this  work  was  based  upon  the  following  esti- 
mate of  quantities  of  work  to  be  done : 
04,000  cnhtc  yarilii  eicavation  in  Inanel. 
l.filHJ  ctil>rc  yanlH  earrh  eiravalioa  in  dhann. 
l,U(iO  irnliic  yanU  rock  eicavation  in  shMftii. 

:ffiO  <:al>ii!  j'anlH  lirick  uiaiwinry  in  nhaftH. 

IHiO  inliic  yarda  concrete  niaaoory  in  shufla. 

tlH)  i-iMi:  VHnU  <lr.v  Nti>ne  packiii'!  in  sliafrs. 

4!i0  linear  Vi-et  air  shHftN.  complete. 

The  total  cost  of  the  work  imlicated  above,  at  the  prices  bid  by  tb* 
contractors  to  whom  its  execution  was  awarded,  was  $548,100,  leaving 
a  baltince  of  $;>], 434.55  available  for  lining  whenever  reqoired,  engi- 
neering, contingencies,  &c.,  and  with  the  information  then  available  it 
aplieared  to  he  sufficient.  As  the  work  advanced,  however,  it  w»s 
found  that  the  shafts  had  to  be  sunk  to  greater  depths,  in  order  w 
reach  gtwHl  rock,  and  that  the  varying  character  of  the  rock  <levelopeJ 
in  excavating  the  tunnel  would  require  its  being  lined  to  a  much  greater 
extent  than  had  iteen  antictpDted ;  a  great  increase  iu  tbe  amount  of 
excavation  has  thereby  resulted,  of  which  no  account  was  taken  in  tht 
original  estimates,  as  well  as  in  the  amount  of  masonry  to  be  placed  as 
lining.  BcKides  the  original  estimates  dii)  not  allow  for  the  works  uec 
essary  for  connecting  the  inlet  shaft  at  the  westerly  end  of  the  tunnfl 
with  the  receiving  reservoir,  nor  contemplate  the  completion  of  all  tb* 
working  shafts  in  such  a  manner  aa  to  admit  of  their  future  use  iu  flush- 
ing the  tunnel  or  in  draining  and  repairing  it  if  necessary,  a  course 
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"Which,  from  the  nature  of  the  rock  excavated,  has  become  a  precau- 
tionary measure  of  the  greatest  importance. 

I  have  carefully  examined  the  new  estimate  submitted  in  Captain 
Symons's  report,  and  am  satisfied  that  everything  in  it  is  likely  to  be 
required  for  the  completion  of  the  work.  I  would  therefore  urge  the 
importance  of  the  appropriation  of  the  additional  sum  of  $395,000  for 
completing  the  extension  of  the  Washington  Aqueduct.  The  appropria- 
tion under  which  operations  are  now  being  carried  on  will  be  exhausted 
by  or  before  February  1,  1886,  and  a  new  apj^ropriation  must  be  avail- 
able by  that  date  in  order  to  continue  the  work  without  interruption, 
thereby  avoiding  a  large  increase  in  expense  that  must  necessarily  at- 
tend a  suspension  and  resumption  of  work  of  this  character,  as  well  as 
delay  in  its  completion. 

NEW  RESERVOIR. 

This  work  involves  as  its  main  feature  the  excavation  of  about  850,000 
cubic  yards  ot  earth,  and  its  embankment  at  the  lower  end  of  the  valley 
in  which  the  reservoir  is  located,  in  such  manner  as  to  form  a  massive 
earthen  dam. 

The  top  surface  of  the  dam  is  designed  to  be  at  an  elevation  of  160  feet 
above  tide,  which  will  be  15  feet  above  the  water  surface  of  the  reser- 
voir and  45  feet  above  the  general  level  of  its  bottom;  the  head  of 
water  against  the  dam  will  be  about  30  feet. 

The  thickness  of  the  dam  at  the  water  line  will  be  250  feet,  and  at 
the  bottom  about  425  feet.  The  side  slopes  of  the  reservoir  and  interior 
slopes  of  the  dam  will  be  paved  with  dry  stone.  In  addition  to  the 
above,  the  project  involves  the  construction  of  side  channels  and  by- 
washes  to  carry  the  flow  of  streams  that  now  pass  through  the  site  of 
the  reservoir  and  to  intercept  all  surface  drainage. 

At  the  beginning  of  the  fiscal  year  the- work  was  well  under  way  and 
estimates  for  work  to  the  amount  of  $54,314.54  had  been  made  to  the  con- 
tractors, the  principal  item  being  142,521  cubic  yards  of  excavation  at 
a  cost  of  $42,756.30,  or  30  cents  per  cubic  yard,  including  the  embank- 
ment of  the  excavated  material  in  the  dam,  as  required  by  the  contract. 
During  the  year  the  contractors  hiul  a  considerable  force  and  j^lant  em- 
ployed, but  not  such  as  to  accomplish  anything  like  the  amount  of  work 
called  for  by  the  contract;  what  they  have  accomplished,  however,  has 
been  well  and  thoroughly  done,  and  as  the  reservoir  can  be  of  no  use 
until  the  tunnel  is  completed,  no  evil  has  resulted  from  the  slow  prog- 
ress, and  the  contract  time  for  completing  the  work  has  been  extended 
to  July  1,  1886,  the  date  fixed  for  the  completion  of  the  tunnel. 

The  total  work  accomplished  by  the  contractors  to  June  30,  1885,  is 
as  follows : 

495,296  cubic  yards  excavation,  at  30  cents |148,588  80 

37,125  cubic  yards  puddling,  at  40  centH 14,850  00 

2|  cubic  yards  cut-stone  masonry,  at  ^15 37  50 

312  cubic  yards  brick  masonry,  at  $9 2,8i;8  00 

3,715  cubic  yards  concrete  masonry,  at  $5.50 20, 432  50 

79  cubic  yards  rubble  nuisonry ,  at  S6 474  00 

l,2r»7  square  yards  trap-rock  lining,  at  $1 1 ,  2i')7  00 

3,116  cubic  y'ards  broken-stone  lining,  at  $2 6,232  00 

19,692  square  yards  pav  ing,  at  28  cents 5, 513  76 

228  linear  feet  ca«t-iron  drains,  at  75  cents 171  00 

7,500  feet,  B.  M.,pine  plank,  at  $30  per  M 225  00 

20(»,  5b9  56 
Less  10  per  cent.  retaine<i - 20, 058  96 

Amount  paid  contractors "Vri^^^siJS^  ^:?^ 
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Of  which  tbe  sam  of  (146,275.02  is  for  work  done  during  the  past 
year. 

At  the  c1o»e  of  tbe  year  the  dam  was  vompleted  to  a  bei^t  of  about 
27  feet  abore  tbe  geueral  level  of  the  bottom  of  the  reservoir ;  the  east 
flood  cLanuel,  couduit,  aud  by-wash  had  been  vompleted ;  the  west 
conduit,  involviug  at  its  greatest  depth  the  excavation  of  a  trench  52 
feet  deep,  was  completed  for  a  length  of  1,177  feet;  tbe  interior  slopes  od 
the  east  si<le  of  the  reservoir  were  paved  over  2,231  feet  of  its  length. 

For  farther  details  of  operations  during  tbe  year,  attention  is  invited 
to  the  accompanying  report  of  Captain  Synions. 

The  appropriation  for  this  work  was  (431,273.75,  of  which  there  had 
been  expended  to  July  1, 1885,  the  sum  of  (251,118.93,  including  con- 
tractors' retained  percentages,  oust;indiug  liabilities,  exi>enses  of  engi- 
neering, 8U[>erintondence,  &c. 

Tbe  balance  available  for  the  work  is  ( 180,154.82,  and  is  uot  sufficient 
for  its  completion.  The  estimate  on  which  tbe  original  appropriation 
was  based,  was  made  in  advance  of  the  preparation  of  nuy  detailed 
plan  for  the  work,  and  was  furnished  to  Congress  in  1879  by  tbe  Engi- 
neer Commissioner  of  the  District  of  Columbia,  as  before  explained  in 
this  report  in  relation  to  the  tunnel. 

When  the  detailed  plan  was  prepared,  after  the  execution  of  tbe  work 
had  been  ordered  by  Congress,  every  effort  was  made  to  have  it  such 
as  to  bring  tbe  cost  of  its  essential  parts  within  the  limits  of  the  amonut 
appropriated,  and  that  this  would  be  tbe  case  it  was  assumed  from  the 
following  estimate,  the  prices  used  being  those  bid  by  the  coutractors 
to  whom  the  work  was  awarded : 

€95,000  cubic  yards  eicftvatioD,  atSOcenti »i00,500 

54,000  cubic  yar<iBpud<UiiiK,BHOceme 21,600 

aO,000  square  yards  nodding,  nt^OceDts     4,000 

12  cubic  yards  ciit-Htone  masniirj,  at  $15 IM 

^TiO  cubic  vardH  brick  muonry,  M  $9 2,360 

3,500  cubic  varda  c<iiicrelP  masoun,  at  ^.50 19,!ffi0 

too  cubic  jardB  rubble  niaw.nry,  at  8« 600 

1,400  square  ranis  traprock  liniii);,  at  (1    1,400 

f^.OOO  cubic  Yards  broken  Htnne  lininK,  at  t2 16,000 

eo.OUUncinareyanlHpRrln);.  ai  ^ceiitH 122,400 

Wi  liuear  fuet  coping,  at  &') 475 

3,100  linear  feet  cuHt-iroii  drains,  at  75  ccnU 2,3^ 

Total 23S,9(» 

The  appropriation  being  $431,273.75,  this  estimate  iufiicated  that 
there  would  still  remain  the  sum  of  $132,293.75  available  fur  building 
the  gatehouse  and  for  meeting  all  expenses  of  engineeriug  and  utber 
contingencies  i)ertaining  to  this  item  of  appn)]»riation. 

But  the  developments  of  the  past  year  have  shown  that  this  cannot 
be  so,  and  the  reasons  are  set  forlb  at  length  iuCuptain  SyinouK's  rejtort, 
vhicli  contains  a  carefully  prepared  estimate  uf  tiie  cost  of  completing 
tbe  reservoir  with  all  its  aceeNsnries  in  a  proper  shajie. 

To  accomplish  the  work  indicated  in  that  estimate,  an  additional  ap- 
propriation of  $195,UtHI  in  ronnd  nnmbei's  will  l>e  required. 

Tbe  necessity  for  this  additional  appropriation  is  attributable  to  sev- 
eral causes,  the  ])nnci})al  ones  being  as  follows:  (1)  As  tlio  excavation 
for  the  reservoir  has  proccede<i,  a  eousideniltle  amount  of  material  of* 
character  unfit  to  constitute  its  side  slopes  aud  bottom  has  becu  un- 
covered; this  material  should  be  removed  to  a  sufficient  depth  and  be 
replace^l  with  other  of  a  suitable  character,  generally  piKldleU  clay ;  a 
largt!  increase  in  the  items  of  excavation  and  puddling  will  tberebv  re- 
sult; (2}  it  was  expected  to  supply  must  of  the  stone  required  for'pav- 
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ing  from  that  taken  from  the  tunnel  through  the  east  shaft  at  the  site 
of  the  reservoir,  but  this  stone  has  been  found  to  be  entirely  unfit  for 
tbat  purpose,  and  a  large  expense  for  bringing  suitable  stone  to  the  site 
of  the  reservoir  is  the  consequence ;  (3)  the  original  estimate  contem- 
plated taking  the  ordinary  Qow  and  sewage  of  the  several  streams  cross- 
ing the  site  of  the  reservoir  through  iron  pipes  laid  in  its  bottom  and 
imbedded  in  concrete,  and  carrying  all  storm  flow  in  excess  of  the  ca- 
pacity of  these  pipes  around  the  reservoir  through  open  flood  channels ; 
on  further  consideration  this  plan  has  been  deemed  decidedly  objection- 
able, and  a  modified  project  has  been  adopted  for  reasons  stated  in  my 
letter  dated  June  29,  1885,  and  in  the  report  of  the  Board  of  Engineers, 
dated  July  24,  1885,  copies  of  which  are  given  below ;  the  increased 
cost  due  to  this  modification  is  in  round  numbers  (40,000;  (4)  the  char- 
acter of  the  work  requires  tbe  emi)loy  ment  of  a  cx)nsiderable  engineering 
and  superintending  force  calling  for  larger  expenditures  for  this  pur- 
j)ose  than  was  of  any  apparent  necessity  before  the  work  began ;  (5)  it 
was  intended  at  first  to  admit  the  water  into  the  reservoir  at  one  point 
only,  but  the  vital  importance  of  introducing  it  in  such  a  way  as  to 
cause  a  free  circulation  of  the  water  through  the  reservoir  was  left  out 
of  consideration,  and  the  revised  estimate  covers  the  cost  of  the  work 
necessary  for  accomplishing  this.  For  the  five  reasons  given  above  an 
additional  appropriation  of  not  less  than  $160,000  is  required. 

None  of  this  work  can  be  disi)ensed  with,  as  it  relates  to  what  must 
be  done  as  an  absolute  necessity  before  the  water  can  be  introduced 
and  stored  in  the  reservoir  with  due  regard  to  security  and  purity. 

Captain  Symons's  estimate  includes  other  items  which  are  necessary 
for  a  proper  completion  of  the  work,  but  which,  as  compared  with  the 
foregoing,  are  of  secondary  importance.  They  refer  to  the  construc- 
tion of  a  suitable  house  for  the  keeper,  who  will  be  put  in  charge  of  the 
reservoir,  and  to  properly  fencing  the  reservoir  reservation.  The  esti- 
mated cost  for  these  two  items  is,  for  the  keeper's  dwelling,  $5,000,  and 
for  fencing,  $28,240.  This  work  can  be  done  after  the  reservoir  is  com- 
pleted in  all  other  respects,  and  therefore  the  immediate  appropriation 
of  the  money  required  for  it  is  not  called  for. 

But  it  is  far  different  as  concerns  the  monej'  necessary  for  completing 
the  reservoir  so  that  it  can  be  used  at  all;  this,  as  before  shown,  will 
require  an  additional  appropriation  of  $160,000,  and  such  additional 
appropriation  should  be  made  at  the  next  session  of  Congress  and  at 
such  a  time  as  to  prevent  anyinterruption  of  the  work  now  in  progress. 

MAIN   CONNECTIONS. 

The  purpose  of  this  work  is  to  take  the  water  from  the  new  rcvservoir 
into  the  system  of  supply  mains  for  the  city,  comprising  as  its  principal 
feature  the  laying  of  about  662  feet  of  75inch  cast-iron  mains,  6,645 
feet  of  48inch  mains,  and  564  feet  of  12-inch  mains,  all  with  the  neces- 
sary connections,  water-gates,  and  gate-houses. 

At  the  commencement  of  the  last  year  about  3,600  linear  feet  of  the 
48-inch  main  bad  been  laid.  This  work  was  continued  the  remaining 
distance  of  3,045  feet  to  the  point  at  which  the  gates  and  connections 
with  the  75  inch  outlet  main  was  made;  a  large  valve-chamber  was 
made  here,  and  all  work  completed  up  to  that  point  about  the  middle 
of  October,  1884.  Since  then,  527  linear  feet  of  the  75  inch  main  has 
been  laid,  substantially  completing  this  part  of  the  work,  except  that 
required  for  making  final  connection  with  the  effluent  gate-house,'w^hich 
will  not  be  constructed  until  the  new  reservoir  ayproacU^%  <5ft\so^^e^Sss^ 
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The  total  amount  expendeil  on  aocoant  of  main  connectioDS  to  Jnne 
30, 1885,  was  aa  follows : 

For  water-pipe,  valves,  and  upeoial  castinjta tl22, 025  78 

For  pav-rolls  fur  labor,  Hupeiiateii<leiice,  lifcc 2S>,  096  52 

For  uiBterials,  tooli.,  suppliea,  &o I1.4;U  09 

For  hauling  pipe  from  depotB,  &c 3,919  73 

162, 4CI6  18 

Of  which  the  Bum  of  $22,176.69  was  applied  during  tbe  past  fiscal 
,  year. 

The  balancA  available  is  92,993.83,  which  will  probably  suffice  to 
complete  what  remains  to  be  done. 


The  several  provisions  of  law  relating  to  the  acquisition  of  land  taken 
for  the  purpose  of  this  improvement  will  be  fouud  in  the  acts  of  Con- 
gress named  below: 

(1)  Act  approved  July  15,  18S2,  which  authorizes  couderanation  of 
all  land  ne«ded,  specifies  the  methods  of  settlement,  and  appropriates 
C)31,6L'0  to  be  applied  thereto. 

(2)  Deficiency  appropriation  act,  approved  July  7, 1884,  appropriates 
(87,50U  to  pay  for  land  for  reservoir. 

(3)  Act  approve<l  February  26,  1885,  extends  time  for  making  settle- 
ment with  owners  of  land  taken. 

(4)  Deficiency  appropriation  act,  approved  March  3,. 1885,  appropri- 
ates $87,500  to  pay  for  land  for  reservoir. 

The  following  list  shows  all  the  payments  which  have  been  made  on 
account  of  land  up  to  June  30,  1885.  The  deeds  have  beeu  duly  re- 
corded and  returned,  with  their  accompanying  papers,  to  the  Engineer 
Department  for  file: 


Payvteati 


t  of  loHdi  lo  fDlend  aqedueU. 


jnrtlBff, ..,- I  S«pt.   ■ 


William  LlDklns 


:t  altoniey,  nervlce*... 


1^327  W 
139  M 

'ito  w 
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PaytnentB  on  acoouiil  of  land  for  reservoir. 


KamM,  &c 


Mary  M.  C.  Seiler 

Kate  C.  Dowling 

£.  L.  Thomas  and  M.  Stanton 

Hargarftt  Finn  Hallig 

Charles  H.  McKenney 

Charles  B.  Purvis 

Meredith  Eatnian 

George  and  Wilson  Orioe 

BeDjamin  K.Hodges 

Diana  Walker 

Elniira  O.  Wheeler 

John  Walker.        

James  B.  Johnson 

John  A.  Pierre 

AnnaL.  Woodbury 

William  Harris 

Almos  P.  Bogue 

Charles  F.Cost 

John  O'Connell 

Howard  University 

Almos  P.  Bogue 

WUliam  Walker 

H.  Wolford  and  M.  Shllberg. . 

Adeline  Brooks 

Jacob  Kan 

Francis  H.  Smith,  trustee. . . . 

Kancy  Richards 

John  M.Brown        

Howard  University 

Lawrence  Hickey 

George  B.  Moore,  sr 


Amount. 


District  attorney,  ser^icea 

Office  pay-rolls  

Appraisers'  services 

Monument  stones  and  erecting  aaaia . 

Becording  deeds  

Bxpenaesof  appraiaen 


May  19, 1HB4 

$1,540  00 

May  22. 18S4 

1, 088  00 

May  31, 18H4 

1, 175  00 

June   4,1884 

2.465  00 

June  6,1884 

935  00 

June  9,1884 

8,062  50 

June  20, 1884 

1,750  00 

June  21. 1884 

1.425  00 

July    7,1884 

640  00 

July    7.1884 

1,150  00 

July    7,1884 

1,800  00 

July    7.1684 

1. 785  00 

July    9,1884 

5,962  50 

July  10, 1884 

1,300  00 

July  16, 1884 

1,826  00 

July  28. 1884 

450  00 

Aug.   4.1884 

1.300  00 

Aug.   6.1884 

1,  300  00 

Aug.   9,1884 

3,500  00 

Sept   1,1884 

18.204  10 

Sept   1.1884 

1,375  00 

Sept   1.1884 

1,300  00 

Sept    1,1884 

1,300  00 

S<>pt   1,1884 

900  00 

Sept   1,1884 

750  00 

Sept   1,1884 

444  00 

Sept   4.1H84 

1, 300  00 

Nov.  18, 1884 

8.  625  00 

Apr.  22. 1885 

88,549  20 

Apr.  24, 1K86 

3. 125  00 

Apr.  27, 1885 

44,733  00 

204, 149  30 

1.500  00 

086  67 

405  00 

143  00 

66  00 

46  50 


207,246  47 


PATMEITTS  ON  ACCOUNT  OF  *' WATBB-RIOHTS  AND  LAND  TO  EXTEND  DAM  AT  OBEAT 

FALLS." 

Monoment  stones  and  erecting  same $102  96 

Expenses  of  appraisers 15  00 


117  96 


The  following  is  a  money  statemebt  for  the  fiscal  year  ending  Jane  2)0,  1885 : 


Title  of  appropriation. 


Land  to  extend  Aqueduct 

Ezteusion  of  Aqueduct 

Main  connections    

Land  for  reservoir 

Constructing     reservoir     and 

house 

Water-rights  and  land  to  extend  dam 

atGreat  Falls 

Completion  and  extension  of  dam  at 

Qreat  Falls 


gate- 


Aggregate 


Arailable 
Jnly  1, 1884. 


Expended 

during ' 

the  year. 


$51. 870  00  '  $13, 298  25 
635. 171  76     297. 617  73 


25, 170  57 
*196, 802  95 

860,440  98 

45,000  00 

127,229  80 


21,94ri  47 
193, 799  42 

153,430  80 

117  96 

64,662  62 


1,850,186  06     784,876  26 


Amount  un- 
expended 
June  80, 
1886. 


$38,071  75 

237,554  03 

3.222  10 

8,003  63 

216, 010  18 

44,882  04 

72.567  18 


616,810  81 


Outatand* 

ing  lia- 
bilities In. 

eluding 
retained 
percent- 
ages. 


$852  90 

76, 742  01 

228  22 

10  00 

86,855  86 


16, 016  28 


129,704  72 


Available 

June  80, 

1865. 


$37,218  86 

160.  812  03 

2,903  88 

2,993  53 

180, 154  83 

44,882  04 

66,660  06 


486,606  00 


*  Made  up  as  follows : 

Available  Jnly  1, 1884 

Defloiency  appropriation  act  of  July  7, 1884  . . 
Defloiency  Appropriation  sot  of  Maroh  8, 1886 


$21.802  86 
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F«- 

»—-       t,,^    z=— - 

CUiu^dtB  BnoUn  VluiiupiK.  DC... 

Ort.  3:  1^  J»»  |«  J«!V  L  UK. 

REPOBT  or   CAFIXIX  THOMAS   W. 

OmcE  OF  THK  Washixgto!!  Aqc^i>i:ct. 

SiK :  I  bsvr  lb«  honor  to  miHmit  the  folloviu^;  anoQal  rtpon  of  operation*  far  th* 
•tscal  ftrar  rnilini;  Jnni^  ^.  1?'^,  •  •  •  for  iacri»aiag  itK  •r»l«r  mpply  of  Wub- 
ingtoD,  D.  C  ,  of  wliiili,   b}  your  onirr,  I  am  ntpcriDtending  cngincvr. 


y  WASHiNcno.t,  MsrwcT  or  coLtnou. 

ncreaaing  the  iraler  Bapplf  of  Waab- 


IXCRCASINO  THE  WaTKR  SLPPI-T  ( 

Tbt  gf-nirni  plan  (rbicfa  han  been  adopted  for  ii 
lnjttoin."ii-i*n : 

(1)  In  liiiil'lltii;  a  mawinry  dam  acm«a  Conn'*  Island  and  the  Yir^nia  Chaaiwl  of 
the  PnliiTuai:  ulmve  the  (in-al  Kalln.  and  rai^iue  the  riisting  dam  across  tb*  Mary- 
land Cbiiiiiii-l  t"  thr  refrTciire  hirii^ht  of  14^  firt  above  meaa  high  tide  at  the  navj- 
yard,  wblth  will  !><■  thr  htiiihi  of  the  entire  dani. 

{•t)  ConnrclinK  the  preMrnt  distrJliDling  reHervotr  with  the  new  ilsli  ioit,  to  b« 
coDstrtic^ttHl  near  Howard  L'nivtnitv,  liy  a  tannel  driven  through  the  rock  at  an 
average  depth  of  about  150  feet  below  the  anrface. 

(3)  Copstnii't ing  a  rraervoir  north  of  the  city,  near  Howard  Univeiaitj,  c^iaUe  of 
holding  abont  :IO>).CKMJ,0(IO  K&llons. 

<4)  CoDDecling  The  new  reservoir  with  the  present  existing  ajstcm  of  WBt«r  distli- 
bation,  by  mnuK  of  large  iron  mains. 

(5)  In  connection  with  this  work  for  iDcreasing  the  water  sapplj  pniviaioa  isBiads 
for  the  erection  of  fiah-ways  at  the  Great  Falls  and  at  the  dam,  the  eotutnictjoo  of 
which  devolves  opon  this  office. 

The  operations  od  these  different  works  will  be  considered  in  detaiL 


m 


Id  my  last  annnal  Kport  a  tnap  waa  given  showing  the  location  of  th«  dam  and  a 
general  outline  of  it.  The  general  terms  of  the  supplemental  contraet  eulared  into 
with  the  coiitractorv,  Chitl«DdeD  Brothers,  are  also  given. 

The  condition  of  the  work  at  the  commencement  of  the  fiscal  year,  Jnly  1,  1881, 
waa  as  follows : 

Id  the  Virxiuia  Channel  the  riprap  backing  had  been  exlcoded  out  &om  the  Vii> 

£Dia  shore  about  3&0  feet,  and  from  Conn's  Island  about  100  feet,  mote  than  5O0  oordi 
iviDg  been  used. 

The  riprap  dnm  ia  about  10  feet  wide  at  the  wat«r-1eTeI.  On  Conn's  Island  tlw 
dam  WON  almut  one-thini  completed,  and  the  excavation  for  the  remaiodei  oekriy 
done,  anil  slone  enough  at  the  site  to  complete  it. 

The  iBHt  entiiuato  for  the  preceding  Rscal  year  shows  the  following  amount  of  work 
aDd  material  to  have  been  expended  in  the  work  : 

9,  WW  SO"  a  re  vanis  clearing,  at  5  cents f*75  00 

44«cordH  riprap,  at  87.-25 3,S«  00 

Sji-rii  cubic  varils  excavation  on  Conn's  Island,  at  11 3,8&5  00 

27ti  cubic  yards  excavation  on  Virginia  shore,  at|l 2*6  00 

4:ficnbic  yards  concrete,  at  15.50 9,376  00 

314  culiic  yarils  cut  stone  and  masonry,  at  130.75 4,440  5* 

69  cubic  yards  coping  stone,  at  (24.50 1,690  54 

16,363  00 
Work  under  supplementary  contract 7,000  00 

33,363  00 
Ten  per  cent,  is  retained,  according  to  the  terma  of  the  ooDtrsot. 
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Work  -was  carried  on  from  the  Ist  of  Jul^  until  the  middle  of  December  by  the 
oontract>or8,  when 'the  high  water  and  inclement  weather  caused  its  suspension. 
Dnring  this  perio<l  the  portion  of  the  dam  across  Conn's  Island  was  virtually  finished 
and  the  riprap  coffer-dam  and  frame  coifer-dam  below  the  line  of  masonrv  dam  from 
Island  Rock  to  the  Virginia  Channel  completed.  The  construction  of  the  masonry 
dam  was  carried  out  from  the  Virginia  shore  and  from  Island  Rock,  and  it  was  hoped 
that  at  least  this  portion  across  the  main  channel  of  the  river  would  be  completed 
before  winter.    The  contractors  were  constantly  urged  to  greater  exertions  and  better 

Srogress  demanded,  but  they  found  it  impossible  to  finish  the  main  Channel  work 
efore  they  were  compelled  to  cease  operations  for  the  winter.  In  consequence  there 
was  a  gap  in  the  masonry  dam  in  the  deepest  part  of  the  Virginia  channel  of  165  feet. 
It  was  feared  that  much  damage  would  result  to  the  ends  of  the  dam  from  the  floods, 
&c.,  of  winter  and  spring,  but  fortunately  the  damage  was  very,  slight.  The  riprap 
dam  at  the  gap  was  washed  in  and  the  down-stream  frame  coffer-dam  was  destroyed, 
but  the  cemented  masonry  dam  stood  unscathed. 

fVom  the  middle  of  December,  1884,  until  March  16,  1885,  no  work  was  done  beyond 
caring  for  plant,  dec.  On  the  latter  date  work  was  resumed,  repairing  the  winter's 
damages  and  making  preparations  for  resuming  operations  on  the  dam.  Work  waa 
continued  until  June  30,  1885,  upon  which  day  the  last  stone  was  laid,  completing  the 
masonry  dam  across  the  main  or  Virginia  channel  of  the  river. 

Many  difficulties  were  met  with  in  doing  this  work,  the  chief  one  arisin^^  from  de- 
pending on  the  riprap  up-stream  dam  to  keep  out  water.  It  seemed  impossible  to  put 
ID  enough  fine  stone  and  clay  on  the  up-btream  side  of  this  dam  to  keep  out  the  water, 
and  much  time  was  lost  in  consequence.  The  contractors  also  suffered  from  the  inad- 
equacy and  poor  quality  of  their  pumping  plant.  It  was  found  to  be  an  impossibility 
to  get  the  bottom  dry  in  the  deepest  holes  in  mid-channel  with  the  method  in  use  by 
the  contractors,  so  they  were  permitted,  after  cleaning  the  bottom  of  all  loose  material, 
to  put  in  a  foundation  of  rich  concrete  made  of  one  part  cement,  one  part  sand,  and 
three  parts  broken  stone. 

The  work  remaining  to  be  done  is  the  completion  of  the  dam  between  Conn's  Island 
and  Island  Rock,  and  putting  the  coping  on  the  old  dam  to  bring  it  up  to  the  height 
of  148  feet  above  mean  high  tide. 

The  contract  with  Chittenden  Brothers  expired  on  June  30, 18o5,  but  it  has  been 
extended  until  November  1,  1885. 

AH  the  work  completed  so  far  has  been  done  in  a  most  thorough  and  satisfactory 
manner,  and  reflects  credit  on  the  contractors  and  their  assistants,  and  the  inspectors 
representing  the  Government. 

Daily  reports  of  operations  on  the  dam  are  received  at  this  office. 

The  last  estimate  for  the  fiscal  year  ending  Juhe  30,  1885,  shows  the  following 
amount  of  labor  and  material  to  have  been  expended  on  the  work : 

503  cubic  yards  coping  masonry,  at  $24.50 |12,323  50 

1,474  cubic  yards  cut-stone  masonry,  at  $20.75 30,585  50 

2,360  cubic  yards  concrete  masonry,  at  $5.50 12,980  00 

15  cords  riprap  backing,  at  |7.^ — Conn's  Island 106  75 

510  cords  riprap  backing,  at  |7.25 — Virginia  Channel 3, 697  50 

11,368  pounds  wrought-iron  drift-bolts  and  cramps,  at  7  cents 795  76 

4,671  cubic  yards  excavation,  at  $1 — Conn's  Island 4,^1  00 

1,024  cubic  yards  excavation,  at  $1 — Virginia  Channel 1, 024  00 

9,500  square  yards  cleaning  area,  at  5  cents 475  00 

Extra  materials  and  labor  as  follows : 

224  cubic  yards  concrete  masonry,  at  50  cents «..  112  00 

40  barrels  Portland  cement,  at  |2.70 108  00 

66,881  01 
For  making  deflecting  dams,  coffer-dams,  sluices,  and  all  other  auxiliary 
works  required,  as  per  supplemental  contract 15, 000  00 

81.881  01 

Ten  per  cent,  is  retained  according  to  the  t^rms  of  the  contract. 

The  amount  appropriated  for  the  nam  is  $145,151.  The  amount  expended  and  due 
the  contractors  up  to  June  30,  1885,  is  $88,600.05,  leaving  an  available  amount  of 
$56,550.95  to  complete  the  work  and  do  everything  necessary  to  derive  the  greatest 
possible  benefit  from  it  when  completed. 

Mr.  C.  Orris  Swann  is  the  engineer  and  inspector  in  personal  charge  of  the  construc- 
tion of  the  dam. 

WATER  RIGHTS  AND  LAND  FOR  DAM  AT  GREAT  FALLS. 

Amonnt  appropriated $45,000  00 

Amount  expended  for  surveys,  Ao VC\  ^^R^ 

Xeavia^  an  available  amount  of ^^>'^f>.^^ 
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It  is  not  kDown  tbat  any  claiiiis  have  been  made  for  the  land  and  water  rights  above 
refefred  to. 

Geueral  B.  F.  Butler,  an  president  of  the  Great  Falls  Mannfacturing  Company,  dur- 
ing May  of  this  year  attempted  to  get  an  injunction  from  the  United  States  Court  at 
Baltimore  to  restrain  all  further  work  on  the  dam,  and  compel  the  removal  of  what 
had  been  done. 

In  this  he  was  unsuccessful,  the  injunction  being  denied. 

THE  CONNECTING  TUNNEL. 


At  the. close  of  the  fiscal  year  ending  June  30,  1884,  the  Champlain  avenue,  Rock 
Creek,  Foundry  Branch,  and  west  connecting  shafts  were  completed  in  excavation. 
The  east  connecting  shaft  was  still  uncompleted.  The  total  length  of  tunnel  exca- 
vated was  1,591  feet.  * 

At  the  close  of  the  last  fiscal  year  ending  June  30,  18S5«  all  the  shafts  were  com- 
pleted in  excavation,  the  east  and  west  connecting  shafts  were  lined  with  masonry, 
744.66  feet  of  tunnel  was  lined  with  masonry,  the  three  air  shafts  were  completed,  and 
13,498  feet  of  tunnel  had  been  excavated. 

The  terms  of  the  contract  with  Messrs.  Beckwith  and  Qnackeobnsh  required  that 
the  work  should  be  completed  by  June  30,  1H85.  It  is,  however,  far  from  being  com- 
pleted, and,  viewed  by  the  terms  of  the  contract,  the  progress  has  been  very  slow  and 
nnsatisfactory,  and  the  people  of  Washington  will  not  be  enabled  for  a  long  time  to 
derive  the  benefits  which  will  accrue  to  them  upon  the  completion  of  this  great  work. 
Viewed  by  the  light  of  experience,  on  the  contrary,  the  progress  has  been  satisfac- 
tory. The  contractors  are  men  of  great  experience  who  recognize  the  importance  of 
completing  the  work  at  the  earliest  date  possible,  not  only  tor  the  benefit  of  Wash- 
ington, but  for  their  own  pecuniary  benefit.  The  work  has  been  pushed  throughoat 
with  the  greatest  possible  energy  and  vigor;  every  method  suggested  which  might 
tend  to  expedite  the  work,  and  every  appliance  known  to  practical  engineering  which 
gave  promise  of  better  results,  were  cheerfully  tried.  Tojdo  fault  of  the  contractors, 
but  to  the  inherent  and  largely  unforeseen  difficulties  of  the  work,  must  the  dela^'  in 
the  completion  of  the  tunnel  be  laid.  The  contract  for  the  completion  of  the  work 
was  extended  at  the  request  of  the  contractors  until  June  ^10,  18.i6. 

The  accompanying  longitudinal  section  of  the  tuunel  shows  the  monthly  progress 
and  other  information  in  regard  to  it.  The  rock  of  the  western  portion  of  the  line  is 
of  much  better  quality  than  that  of  the  eastern,  and  much  less  lining  wiU  be  required. 
From  this  nlat  it  is  seen  that  the  longest  section  of  the  tunnel  yet  to  be  driven  is  be- 
tween the  heading  from  the  east  shau  and  the  east  heading  from  Champlain  AveniM 
shaft.  This  distance  is  just  about  1  mile  (5,286jI  feet),  and  by  an  ufortonate  coinci- 
dence it  is  in  these  headings  that  the  greatest  difficulties  are  met  with  and  the  slowest 
progress  made.  For  several  mouths  tne  heading  from  the  East  shaft  has  been  in  rock 
of  the  most  dangerous  and  treacherous  character,  in  which  the  greatest  care  had  to 
be  taken  to  prevent  accidents.  This  has  been  taken  out  to  the  liirge  size  required  for 
lining,  and  in  many  places  timbering  has  been  put  in.  Progress  is  in  consequence  slow. 
The  exact  reverse  is  the  case  in  the  east  heading  from  Champlain  Avenue  shaft.  In  this 
the  rock  has  for  months  been  of  extreme  hardness,  the  most  difficult  to  drill  that  has 
been  ftet  with  on  the  line.  It  often  takes  forty-eight  hours'  constant  drilling  to  put  in 
a  set  of  holes,  which  may  then  require  to  be  blasted  two  or  three  times  before  the  rock  is 
dislodged.     Four  drills  are  constantly  in  use  in  this  heading. 

In  these  headings  the  contractoi's have  put  their  best  men  and  appliances  and  have 
endeavored  to  secure  the  greatest  possible  progress  even  at  the  expense  of  the  work 
at  other  places. 

The  same  methods  of  work  have  been  generally  in  use  as  described  in  my  last  an- 
nual report.  Th«  compressed  air  furnished  from  the  central  plant  has,  as  a  genersl 
thing,  been  such  as  to  give  a  good  working  pressure  of  from  40  to  CO  pounds  at  the 
drills.  During  the  late  winter  and  early  spring,  however,  the  proper  pressure  could 
not  be  maintained,  owing  to  excessive  leakage  and  the  formation  of  ice  in  the  trans- 
mission pipes.  These  pipes  laid  along  or  just  under  the  surface  of  the  ground  ex- 
panded and  contracted  by  the  variations  of  temperature,  and  serious  leaks  resulted. 
The  frozen  ground  prevented  access  to  these  leaks  for  some  time,  during  which  \be 
work  suffered  delay  ;  all  damages  were  repaired  as  early  as  practicable. 

It  was  not  found  practicable  to  run  the  pumps  with  the  compressed  air  on  aocoiut 
of  its  freezing  tendency. 

The  ventilation  of  the  drifts  has  been  secured  by  means  of  wooden  box  casings  or 
sheet>-iron  pipes  carried  in  as  closely  as  possible  to  the  headings,  and  extended  up  the 
shaft  aud  above  head  houses.  A  jet  of  air  from  the  pipes  oonveyiug  the  oompressed 
air  tends  to  oieaAA  «b  ^Mxt«>\it  ^hloh  is  further  secured  by  the  exhaust  steam  from 
the  p\imp»  "VjeVii^  Wito^xi  VoX©  >i>aft  '^  ^T^xICiA.XAt  Vii  \^^  ^h&ft. 

For  l\g\itvxig  '5\ixpo%w^\Ii^i^i^^3kftaAM^fi^  ca\X.q\i>^sriRi^^sA^a<«^^^^k&  principally  used. 
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Where  the  work  of  lining  is  going  on  gas  is  nsed,  which  is  famished  by  the  regular 
city  gas  company.    It  gives  very  satisfactory  light. 

The  explosives  nsed  have  been  Atlantic  Giant  Powder  No.  1,  No.  2  extra,  and  No. 
2,  the  quality  of  the  rock  deciding  which  particular  explosive  it  is  best  to  nse. 

During  January  the  experiment  was  tried  of  putting  a  blacksmith  shop  in  the 
drift  just  at  the  bottom  of  Champlain  Avenue  shaft,  in  order,  if  possible,  to  prevent 
the  necessity  of  transporting  drills  up  and  down  the  shaft  for  sharpening.  It  did  not 
prove  satisfactory,  however,  and  was  soon  removed  to  the  surface. 

Mules  are  at  work  for  hauling  material  in  the  Rock  Creek  and  Foundry  Branch 
drifts  and  on  the  dumps. 

A  large  amount  of  rock  has  been  hauled  from  Rock  Creek  shaft  for  use  on  the  new 
reservoir,  and  smaller  amount  from  Champlain  Avenue  and  Foundry  Branch  shafts. 

The  rock  used  in  the  construction  of  the  overflow  weir  at  the  receiving  reservoir 
was  hauled  from  Foundry  Branch  shaft.  A  large  amount  of  tiie  material  from  the 
Champlain  Avenue  headings  has  been  used  by  the  District  government  for  road  work. 

Mr.  Oeorge  H.  Coryell  was  appointed  on'  October  15,  1884,  assistant  engineer  in 
charge  of  the  tunnel  operations,  and  has  rendered  very  valuable  services  in  this 
capacity.  Immediately  upon  taking  charge  he  instituted  and  carried  out  a  complete 
resurvey  of  the  tunnel,  in  order  to  insure  the  accuracy  of.  the  work  and  the  meeting 
of  the  long  tunnel  drifts.  Grades  were  established  and  the  lines  and  grades  given 
to  the  contractors,  who  were  after  this  held  responsible  for  properly  keeping  them. 
This  necessitated  the  employment  by  the  contractors  of  an  instrument-man.  The 
plan  has  worked  well,  doing  away  with  the  curse  of  a  divided  responsibility. 

Recognizing  the  lasting  importance  of  this  work  and  the  difficulty  of  repairs  being 
made  aft«f  com|[»letion,  the  contractors  have  been  held  to  the  strictest  requirements 
of  the  contract  in  the  masonry  and  lining  of  the  tunnel  and  shafts.  In  this  they  have 
willingly  acquiesced. 

The  rock  passed  through  has  been  very  varied  in  its  nature.  In  the  western  por- 
tion of  the  line  it  has  generally  been  good  hard  ffueissof  such  a  nature  that  no  lining 
can  possibly  be  required.  Occasional  soft  streaks  are  met  with,  and  wide  belts  of 
rock  rendered  blocky  and  treacherous  by  clayey  seams.  On  the  east  end  of  the  line 
the  rock  becomes  more  micaceous  and  schistose  in  character,  and  bears  large  quanti- 
ties of  iron  pyrites.  Upon  exposure  to  the  air  and  moisture  it  is  found  that  these 
rocks  disintegrate  with  more  or  less  rapidity.  Some  of  the  rock,  which  is  blue  and 
fairly  hard  wnen  first  mined,  turns  on  exposure  into  a  perfect  mottled  clay. 

A  careful  study  of  the  rock  passed  throug^h  is  made,  and,  wherever  it  is  deemed 
necessary,  lining  of  rock  and  concrete  is  designed  to  be  put  in.  A  much  larger  por- 
tion of  the  tunnel  will  require  lining  than  was  at  first  anticipated.  This  is  specified 
more  definitely  further  on. 

The  amount  of  water  met  with  in  the  tunnel  so  far  is  very  little.  There  is  some 
in  every  heading,  however,  but  the  amount  is  not  sufficient  to  dela  y  the  work  in  any 
appreciable  manner. 

The  following  is  a  brief  outline  of  the  history  of  each  shaft  and  heading  in  order, 
beginning  at  the  eastern  end  and  proceeding  westward : 

liaMt  reservoir  shaft. — Excavation  commenced  January  2, 1884 ;  completed  July  17,. 
1884. 

Lining  commenced  December  19,  1884 ;  completed  May  6, 1885. 

Depth  of  shaft,  151  feet. 

Diameter  completed  shaft,  14  feet. 

Earth  excavated,  1,666  cubic  yards. 

Rock  excavated,  48b  cubic  yards. 

Cost  of  excavation,  |14,876  ;  cost  of  lining,  |7,625.50. 

A  description  of  the  material  passed  through  in  sinking  this  shaft  can  be  fonn  d  in 
my  last  annual  report. 

The  lining  is  carried  up  to  within  2  feet  of  the  ultimate  bottom  of  the  reservoir. 

ffe$t  heading,  east  reservoir  shaft, — Heading  commenced  July  18,  1884;  headin 
driven  during  year,  1,413  feet.  Average  monthly  progress,  122.8  feet ;  average  dail 
progress,  4.76  feet. 

Length  timbered,  378  feet. 

Length  excavated  for  lining,  766  feet. 

Lining  commenced  March  7,  1885 ;  completed  to  end  of  fiscal  year,  200  feet. 

Excavation  in  tunnel,  5,674  cubic  yards. 

Cost  of  excavation  in  tunnel,  |45,416 ;  lining  in  heading,  |7,495. 

Length  to  be  driven  to  air-shaft,  2,041  feet. 

The  rock  in  the  beading  has  varied  greatly  and  has  been  very  poor  generally.  It 
has  been  intersected  at  intervals  with  seams  of  talc  and  feldspar,  making  numerous 
seams  and  Joints  cutting  the  mass  into  detached  blocks  having  little  or  no  cohesion, 
with  one  another. 

Thi  rtemth  Street  air-shaft. — Commenced  December  10,  1884 ;  oom^l^tA.^  ^^^«ai^\fiXtf^ 
16,  1884. 

1  56  ENQ 
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Depth,  133 feet;  lined  with  5|-lDoh  wroDgbt-iroa  pipe  one  qa*rter  inch  thick. 

Coat  of  air  sbnft,  11,995. 

CJktmptaiH  Attnae  iha/t. — ExoaTAtian  commencwl  Decemher  13,  I6H3 ;  completed 
Uay  23,  1884. 

Depth  of  Hhaft,  137,3  feet. 

Earth  eic«vat«d,  214.75  oubio  TKrds. 

Rnck  excaTated,  G'JS  cubic  yards. 

Cost  of  oioavatiDg,  $G,568.50. 

CliampicHii  Avtaat  iha/t,  eait  heading. — Heading  oomnienced  May  22,  1884.  Head- 
ing driven  io  June  30,  IS84,  113  feet.  Completed  du nog  the  paat  fiscal  year,  1,487 
feet.     Making  total  length  1,600  feet. 

ATerase  mouthly  progress,  124  feet;  average  daily  progreae,  4.78  feet. 

Iiength  timbered,  none;  length  excavated  for  lining,  none. 

Excavation  in  tnnnel.  4,563  cabic  yards.     Coat,  t3£^504. 

Length  to  be  driven  to  air-Hhaft,  1,604  feei. 

For  about  600  feet  the  rock  in  this  heading  is  of  a  slaty  atrintnre  with  tfa«  lamioa- 
tions  nearlv  perpendicular  to  the  axis  of  the  tunnel.  Tnis  rock  disint«gTatea  on  ex- 
posure. The  remainder  of  the  distance  the  rock  is  a  very  bard  gneiss,  with  oocaBional 
veins  of  q  Hurt  z  from  2  to  6  feet  in  Ihickness. 

Champlain  Avenut  ihaft,  wtat  htading. — Heading  commenced.  Heading  driven  to 
Jnue  30,  1384, 91  feet ;  driven  during  past  fiscal  year,  1,401  feet,  making  total  lengtb 
1,495  feet. 

Averftce  monthly  progress,  llTfeet;  averag»  daily  progress,  4.5  feet. 

Length  timbered,  t!79  feet ;  length  excavated  for  lining,  1,137  feet. 

Lining  commenced  Maroh  17,  1885 ;  completed  to  end  fiscal  year,  403  feet. 

Excavation  in  heading,  6.146  cnhic  yards.     Slips,  135  oubio  yaidis.    Cost,  (49,370.50. 

Cost  ol  lining  in  Leading,  110,119.50. 

Length  to  be  driven  to  air-shaft,  1,096.1  feet. 

The  cock  in  this  heading  is  mostly  mica  scbiet,  mneh  of  which  disiutegratoB  rapidly 
on  eKpoBuro  to  the  air  and  moisture. 

Widmo'i  JUiU  a ir-»Aa/i.— Commenced  October  24.  1884.  Completed  NoTember  S8, 
1884. 

Depth,  154  feet.  Lined  with  5|-inoh  wrongbt-irou  pipe  oue-quarter-inch  thick 
Cost  of  air-shaft,  12,310. 

Bock  Crttk  tAi^l.— Excavation  commenced  December  13,  1883 ; 
29,1884. 

Depth  of  shaft,  68.6  feet. 

Earth  excavated,  74  cnblo  yards. 

Rock  excavated,  167  cubic  yards. 

Cost  of  excavation,  |3,114. 

Eait  A«attin]f.— Conimeuced  January  29,  1864.  Heading  driven  to  Jnne  30,  1884,371 
feet ;  heading  driven  during  past  fiscal  year,  1,857  feet,  making  total  length  2,2H 
feet. 

Average  monthly  progress,  154.75  feet ;  average  daily  progress,  5.95  feet. 

Length  timbered  II,  teet. 

Length  excavated  for  lining,  SO  feet. 

Excavation  in  beading.  6,357  cubic  yards.     Cost,  150,856. 

Ijength  to  be  driven  to  air  shaft,  321  feet. 

The  rock  in  this  beading  is  generally  good,  varying  from  gneisa  to  mica  BchiA 
Considerable  ground  already  gone  through  will  require  enlargement  and  lining. 

ffnlAeadin^.— Commenced  January  29,  1684.  Heading  driven  to  Jane  30,  1&4,  461 
feet;  heading  driven  during  past  fiscal  year,  2,062  feet,  making  total  length  :^529fe«t. 

Average  monthly  progress,  171.8  feet ;  average  daily [pcogress,  6.64  feet. 

Length  timbered,  48  feet. 

Length  excavated  for  lining,  80  feet. 

Excavation  in  heading,  7,440  cubic  yards.     Slips,  124  oubio  yaida.    Coat,  $59,706. 

Length  to  be  driven  to  air-shaft,  610  feet.  The  rock  is  gneiae  with  oocasiunal  soA 
streaks. 

FavtUe  Slreel  air-tAf^ft.— Commenced  September  12,  1884:  completed  October  U, 
16P4. 

Doptb,  157  feet.    Lined  with  6- inch  wronght-iton  pipes  one^^inarter  inch  tbiek. 

Cost  of  Air-shaft,  |-3,355. 

Foundry  Branch  lAo/r. —Excavation  commenced  Deoember  12,1883;  ooiiiplet«d  Feb- 
mary  16,  1884. 

Depth  ofshaft,  69  feet. 

Earth  excavated,  92  cubic  yards. 

Rock  exc&vated,  243  cubic  yards. 

Cost  of  exiiavaUon,»i,Wa. 

Mastheading.— Conim6"ii'!»i'¥«st>Tn.»,v^\%,\«A,  'SMding  driven  to  Jnne 30,  1881, 
3131eet-,  4men4ot\ft4^M\.^*GAl*MA^^fia^»«^,■an^li.■sll,^a^^t^!aBeJl^,9« 
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Ayerage  monthly  progress,  137.66  feet ;  average  daily  progress,  5.3  feet. 

Length  timbered,  none. 

Length  excavated  for  lining,  none. 

Excavation  in  heading,  5,604  cabio  yards.     Slips,  38  cubic  yards.    Cost,  $44,889. 

Length  to  be  driven  to  air-shaft,  1,133.5  feet. 

The  rock  in  this  heading  is  of  very  ^ood  quality,  generally  being  hard  gneiss  with 
occasional  veins  and  belts  of  mica  schist. 

West  AM/itn^.— Commenced  February  16,  1884.  Heading  driven  to  June  30,  1884, 
280  feet;  driven  during  past  fiscal  year,  1,778  feet,  making  total  length  2,058  feet. 

Average  monthly  progress,  148.16  feet;  average  daily  progress,  5.71  feet. 

Length  timbered,  none. 

Length  excavated  for  lining,  39  feet. 

Excavation  in  heading,  5,915  cubic  yards.    Cost,  $47,310. 

Length  to  be  driven  to  connect  with  west  shaft,  151.8  feet.  Most  of  the  rock  passed 
through  is  an  excellent  quality  of  gneiss.  There  is,  however,  considerable  rotten  rock 
where  lining  will  be  necussary. 

West  connecting  shaft. — Excavation  commenced  February  12,  1884 ;  completed  Jun« 
23,  1884. 

Lining  commenced  January  1885;  completed  April  2,  1885. 

Depth  of  shaft,  1)7  feet. 

Diameter  completed  shaft,  14  feet. 

Earth  excavated,  102  cubic  yards. 

Rock  excavated,  1.250  cubic  yards. 

Cost  of  excavation,  $13,112. 

Cost  of  lining,  $4,593.50, 

This  shaft  was  sunk  nearly  all  the  way  through  rotten  gneiss,  requiring  timbering. 
The  lining  is  not  completed  on  top,  which  will  he  in  the  form  of  a  dom«. 

East  *cadiit^.— Commenced  June  23,  le84.  Driven  to  June  30, 1884,  13  feet ;  driven, 
during  past  fiscal  year,  196  feet,  making  total  length  209  feet. 

Average  monthly  progress,  31  feet ;  average  daily  progress,  1.18  feet. 

Length  timbered,  51.6i»  feet. 

Length  excavated  for  lining,  51.66  feet. 

Excavation  in  heading,  808  cubic  yards.     Cost,  $6,464. 

Lining  in  heading  commenced  December  17,  ltf84.  Completed  to  end  of  fiscal  year,, 
51.66  feet.    Cost,  $1,453.16. 

This  heading  was  driven  entirely  by  hand  power;  it  is  all  through  rotton  gneiss  and^ 
will  have  to  be  lined. 

The  objt'ct  in  driving  this  heading  was  to  allow  the  shaft  to  be  lined  and  to  be  far- 
enough  away  to  suffer  no  ill  effects  from  the  blasts  when  the  heading  from  Foundry 
Branch  is  completed. 

WEST  CONNECTION. 

A  sketch  is  herewith  showing  the  plan  approved  by  you  for  making  the  connection 
between  the  distributing  reservoir  and  the  tunnel.  The  connection  is  by  means  of  a 
9- foot  conduit,  the  bottom  of  which  leaves  the  reservoir  at  an  elevation  of  135  feet 
above  high  tide  and  has  a  fall  of  1  foot  per  100  to  the  west  shaft. 

This  conduit  is  constructed  of  brick  and  concrete,  one  ring  of  brick  surrounded  by 
12  inches  of  concrete. 

Provision  is  made  for  shutting  the  water  of  the  reservoir  from  the  tunnel  by  double 
lines  of  stop  planks,  and  for  thoroughly  screening  the  water  before  it  enters  the 
tunnel. 

Provision  is  also  made  for  connecting  the  tunnel  with  the  7-foot  conduit  which 
passes  around  the  distributing  reservoir. 

This  will  enable  the  tunnel  to  be  supplied  either  from  the  reservoir  or  7-foot  con- 
duit without  in  any  way  interfering  with  the  present  distribution  system.  It  is  pro- 
posed to  shelter  the  arrangements  for  the  control  of  the  water  at  the  reservoir  beneath 
a  plain  and  sightly  arch- way. 

Work  on  this  West  connection  was  commenced  June  1, 1885,  by  removing  the  debris 
excavated  from  this  shaft  and  with  it  dressing  up  the  slopes  of  the  reservoir  embank- 
ment, making  stone  water-ways,  &c.  The  excavation  of  the  trench  for  the  9-foot  con- 
necting conduit  was  also  commenced  during  June. 


"casualties. 


During  the  progress  of  the  work  at  Cbamplain  Avenue  shaft  two  employ^  were 
killed  instantly  ;  the  foreman  of  the  west  drift,  by  the  falling  of  a  rock  in  the  tunnel ; 
the  other  employ^,  by  falling  from  the  top  to  the  bottom  of  the  shaft.     Another  «\!k^W^4 
waa  caught  under  the  cage,  and  so  injured  intemaU^  tVi«X  )^<b  ^\«\  \\\.  \X!l^\i<»^^>n»X.. 
Time- keeper  Clark  Creighton  was  caught  undei  t\i«  c«^^<b  vci  Ba^SiVl  ^"Cfix^  i^%:&  vc^ 
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crashed  to  the  groand.  He  was  injured  internally^  and  died  a  few  days  afterward. 
One  other  man  was  killed  daring  the  sinking  of  the  Champlain  Avenue  shall  by  it 
caving  in. 

This  small  namber  of  casnalties  is  an  evidence  of  the  great  care  and  foreaight 
shown  by  the  contractors  in  looking  out  for  the  safety  of  the  men  employed.  The 
namber  of  serions  accidents  is  remarkably  small  when  the  extremely  dangeroos  nature 
of  the  operations  is  considered.  In  the  work  so  far  about  150,000  pounds  of  dynamite 
have  been  used  without  accident. 

I 

MONUMENT  STONES. 

Monument  stones  in  size  8  inches  by  8  inches  by  3^  feet,  marked  "  W.  A.  E.,''  and  num- 
bered from  1  to  55,  are  placed  on  the  surface  to  indicate  line  of  tunnel  from  west 
shaft  to  new  reservoir.  They  arc  also  placed  at  the  corners  of  all  the  reaervations 
for  shafts. 

In  concluding  this  portion  of  my  report  I  cannot  but  bear  t-estimony  to  the  extremely 
vahiable  services  rendered  by  Mr.  George  H.  Coryell,  who  has  been  in  personal  charge 
of  the  tunnel  operations.  In  all  the  difficult,  dangerous,  and  disagreeable  opera- 
tions connected  with  the  work  he  has  been  most  indefatigable,  conscientioaB,  and 
pjinstakinff,  and  has  shown  throughout  the  highest  intelligence  and  jadgmeut. 

I  also  take  pleasure  in  testifying  my  appreciation  of  the  service  rendered  by  Mr. 
J.  G.  Holcombe,  general  assistant  m  the  tunnel  surveys,  &o.,  and  Messrs.  C.  B.  Ta^ 
b6ll  and  H.  M.  Woodward,  inspectors. 

FINANCES  OF  THE  TUNNEL. 

The  amount  of  money  appropriated  by  the  act  of  July  15, 1882,  for  the  extension  of 
the  Aqueduct  is  $599,534.55. 

This  appropriation  was  made  before  the  complete  and  finally  adopted  plan  was  de- 
cided upon,  and  at  a  time  when  it  was  impossible  to  determine  its  actnai  cost. 

The  experience  gained  in  the  prosecution  of  the  work  so  far  proves  most  ooncla- 
«ively  that  the  above  amount  is  far  from  being  sufficient  for  its  completion. 

When  the  contract  was  let  to  Beckwith  &  Qnackenbush  the  following  items  wen 
•considered  and  their  cost  at  contract  prices  is  given. 

Tunnel  excavation,  64,000  cubic  yards,  at  |8 $512,000 

Earth  excavation  in  shafts,  1,500  cubic  yards,  at  $6 9,000 

Bock  excavation  in  shafts,  1,200  cubic  vards,  at  $10 12,000 

Brick  masonry  in  shafts,  250  cubic  yards,  at  $18 4,500 

Concrete  masonry  in  shafts,  660  cubic  yards,  at  $5 3,300 

Dry-stone  packing  in  shafts,  400  cubic  yards,  at  $2.50 1,000 

Air-shafts,  complete -6,300 

Total 548,100 

This  left  from  the  appropriation  $51,434.55  for  all  the  lining*reqaired,  and  for  all 
other  expenses  incidental  to  the  work  and  necessary  to  its  final  completion.  Mot  one 
of  these  estimated  items  is  found  to  be  sufficient. 

From  the  very  commencement  it  has  been  found  necessary  to  do  more  work  and  ex- 

5 end  more  money  than  was  originally  contemplated.  The  shafts  had  to  be  sunk 
eeper  to  get  into  good  rock,  necessitating  increased  expense  for  excavation  aod 
lining.  A  much  greater  length  of  tunnel  than  was  expected  is  found  to  be  in  poor 
rock,  necessitating  greatly  increased  expense  for  excavation  and  lining.  Some  items 
which  seem  to  have  been  originally  unprovided  for  have  bad  to  be  considered. 

Based  upon  the  knowledge  now  possessed,  the  following  estimate  is  submitted  of 
the  cost  of  fully  completing  the  tunnel  and  putting  it  in  perfect  condition  for  the 
conveyance  of  water  from  the  distributing  to  the  new  reservoir. 

This  estimate,  varying  so  greatly  from  the  originally  estimated  cost  of  the  woik, 
seems  to  require  full  and  detailed  explanation. 

The  work  is  an  important  link  in  the  water-supply  system  of  the  Capital,  aod 
should  be  built  in  the  best  and  most  enduring  manner  possible,  due  regard  [>eing  bad 
to  economy.  It  should  be  borne  in  mind  that,  when  once  completed  and  filled  with 
water,  the  tunnel  is  inaccessible  for  repairs,  except  at  a  great  cost  of  time  and  monej 
and  terrible  inconvenience  to  the  thousands  of  people  who  will  be  dependent  upon  it. 
Any  repairs  in  the  tunnel  after  it  is  once  brought  into  use  will  require  all  or  a  large 
part  ofite  contained  water  to  be  pumped  out,  and  as  it  will  hold  nearly  10,000,000 
gallons,  and  will  require  three  pumping  stations,  this  in  itself  must  be  a  work  of  mag- 
nitude and  cost. 

To  me  \t  woxiV^L  «»^\n.^<&'^vt\>  ^i  wisdom  to  take  no  chances,  or  the  fewest  possible, 
of  au"V  acc\deIv\A\ia^v«>^^^%^»^^^^^^'s^^^'^\^^  through  it. 

Tt\  tbeae  ioWomxitt  <«Wm%Xft%  \\iw?«^  m^^  y«»^*^^'^^'^^'«^  ^N3ftsst«svi^\^  eood  lining  for 
all  tboa©  poTtvoii&  oi  Wi«>  tvmxiftX  ^\ift^«^  \Jaftitw^«v^^s(»V\^^\  ^\i^^xli».x^NSsS^,^a»B. 
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aoter,  and  where  a  carefal  study  canses  the  belief  that  yet  nnexpoAed  will  be  bad  or 
donbtfnl. 

There  has  been  so  far  to  Jnno  30,  1885, 567.66  feet  of  tnnnel  where  the  rock  is  so 
bad  that  it  has  required  to  be  timbered  in  passing  throngh  it.  In  some  places  the 
material  is  so  soft  that  it  can  hardly  be  considered  rock  at  all.  In  other  cases  it  is 
harder,  but  cut  up  with  soft  wot  seams  running  in  various  directions.  In  some  cases 
already  rock  of  this  nature  has  been  loosened  by  gravity  alone  for  30  feet  above  the 
roof  of  the  tnnnel.  This  will  all,  of  course,  have  to  be  lined  with  masonry.  It  is 
probable  that  in  addition  to  that  now  timbered  there  will  be  enough  more  in  those 
portions  of  the  tnnnel  yet  to  be  driven  which  will  require  timl^erin^  to  make  the  total 
length  requiring  it  800  feet,  and  this  is  the  length  estimated  for  herein. 

Where  the  rock  is  of  this  nature  requiring  timbering,  the  contractors  are  paid  for 
the  cross-section  of  excavation  actually  required  for  putting  in  the  timbers — this 
oross-section  averages  155.35  square  feet,  and  the  cost  alone  of  excavating  this  per 
foot  in  length  is  nearly  twice  that  of  excavating  the  normal  section  of  the  tunnel 
7^  feet  by  11  feet  equaling  82^  square  feet.  * 

Besides  this  portion  of  the  tunnel  requiring  timbering  and  subsequent  lining,  there 
is  a  very  large  amount  in  rock  which  temporarily  stands,  but  which  will  require 
lining  of  masonry  to  put  it  in  a  permanent  and  proper  condition.  A  large  part  of 
this  bad  rock  contains  an  excess  of  mica  of  a  very  unstable  kind  which  decomposes 
on  exposure  to  air  and  water  and  becomes  soft  like  clay.  This  varies  from  that  com- 
posed entirely  of  mica,  and  which  rapidly  turns  to  clay  on  exposure,  to  that  in  which 
the  elements  of  gneiss  or  granite  approach  in  quality  and  quantity  the  proper  propor- 
tions to  make  enduring  rock. 

Other  bad  rock  consists  entirely  of,  or  contains,  an  excess  of  impure  talc  (silicate  of 
magnesia),  which  disintegrates  on  exposure. 

Some  of  the  rock  bears  large  quantities  of  iron  pyrites  (sulphite  of  iron),  which 
decomposes  and  causes  the  rock  containing  it  to  crumble  to  pieces. 

Other  rock  is  nntit  to  be  left  without  liuing  on  account  of  seams  more  or  less  open, 
which  divide  it  into  irregular  blocks  with  little  or  no  cohesion.  These  seams  are 
generally  filled  with  talcose  material  through  which  water  percolates.  Some  of  the 
rock  disintegrates  very  rapidly  on  exposure,  while  in  some  the  disintegration  is  very 
slow. 

Careful  examinations  in  the  tunnel  reveal  the  fact  that  besides  the  bad  rock  re- 
quiring timbering  there  are  6685.34  linear  feet  of  tunnel  excavated  in  rock  of  bad  or 
doubtful  character  which  will  require  to  be  lined  with  masonry  if  the  tnnnel  is  to  be 
completed  in  a  tirst-class  manner. 

For  a  great  part  of  this  distance  there  can  be  no  possible  qnestion  as  to  the  neces- 
aity  for  lining.  It  must  be  done.  The  necessity  is  less  marked  in  other  portions,  but 
it  is  a  risk  to  leave  them  unlined. 

This  work  is  of  too  great  importance  and  the  consequence  of  accident  and  failure 
is  too  weighty  to  permit  any  risks  to  be  run.  In  the  following  estimate  I  have  made 
provision  fur  lining  all  this  65^:^5.34  feet,  and  in  addition  for  lining  3507.66  feet,  which 
will  probably  have  to  be  lined  in  that  portion  of  the  tunnel  yet  to  be  driven. 

Thin  makes  a  length  of  10,093  feet  of  tunnel  in  which  the  croHH-nection  of  excava- 
tion to  be  allowed  the  contractors  is  that  actually  occupied  by  the  cemented  masonry 
of  the  lining.  This  cross-section  is  109.67  square  feet,  or  about  one-third  greater 
than  the  normal  cross-section. 

In  driving  the  headings  where  the  rock  is  unquestionably  bad  the  cross-section  is 
made  large  for  lining.  When  the  rock  is  questionable  the  cross-section  is  made  of  the 
normal  size,  to  be  atterwafds  enlarged  for  lining  if  found  necessary. 

There  have  been  »o  far  2,241  feet  excavated  large  for  lining. 

Of  the  tnnnel  which  has  already  been  driven  there  are  6,345  feet  in  solid  rock  of 
the  best  quality,  of  the  durability  of  which  there  can  be  no  question.  Of  the  re- 
maining portion  yet  to  be  driven  it  is  estimated  that  there  are  3,477.8  feet  of  this 
same  nature.  This  will  make  9,822.8  feet  of  tunnel  excavated  to  the  normal  section 
of  82.5  square  feet  as  contemplated  in  the  original  project.  A  sketch  is  given  here- 
with showing  the  cross-sections  of  the  tunnel  under  the  varying  conditions  above 
expressed. 

The  method  of  lining  the  tunnel  is  derived  from  the  study  of  pre-existing  works  and 
is  very  Himilar  to  that  adopted  for  the  new  New  York  Aqueduct  tunnel.  The  small 
size  of  the  tunnel  and  the  necessity  of  keeping  the  work  of  excavation  going  on  at 
the  same  time  with  .the  lining  renders  impracticable  the  use  of  concrete  in  large 
qnantititfs  for  lining.  Brick  is  therefore  used  entirely  for  the  lining,  except  for  trim- 
ming up  the  bottom.  Timbering  is  always  removed  when  the  masonry  lining  is  put 
in,  unless  the  operation  is  deemed  by  the  engineer  in  charge  too  perilous. 

Ihe  dry-stone  packing  is  a  very  variable  quantity,  depending  on  the  breaking  of 
the  rock  beyond  the  prescribed  limits.     As  the  tunnel  will  be  sui>iected  to  great  press- 
ure from  within,  it  is  deemed  of  the  first  importance  to  fill  the  space  between  thA 
masonry  lining  and  the  natural  walls  in  the  most  «ioV\Ol  msAXivt  ^vassCK:\<^^  ^Xi^  ^<«s5iu^x^ 
attention  in  given  to  this  portion  of  the  work. 
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AIR-SHAFTS. 

The  three  air-shafts  have  all  been  Bunk.  To  complet'e  them,  their  upper  end?  most 
be  arranged  so  as  to  give  proper  vent  to  the  escaping  air,  and  at  the  same  time  be 
protected  against  anything  getting  into  the  shafts  which  would  pollute  the  water  or 
interfere  with  their  efficiency  as  air-shafts. 

The  Thirteenth  street  shaft  being  in  a  handsome  street  should  be  ornamental  in  its 
top  finish^  the  others  may  be  very  plain. 

THE  CONNECTING  SHAFTS. 

These  shafts  have  cost  much  more  than  was  expected  when  the  contract  was  let,  as 
^the  character  of  the  work  required  them  to  be  sunk  deeper  than  was  anticipated. 

Thus  the  west  connecting  shaft  was  contemplated  to  be  40  feet  deep,  and  it  was 
sunk  97  feet. 

These  two  shafts  are  now  very  nearly  completed.  The  entire  cost  of  each  is  gpven 
in  this  estimate  with  the  amount  required  to  complete. 

THE  WORKING  SHAFTS. 

The  entire  cost  of  the  excavation  of  each  of  the  three  working  8haft«  is  given  in 
the  estimate,  together  with  the  expected  cost  of  completing  them.  It  will,  of  coorae, 
be  necessary  to  till  these  shafts  up  very  solidly  to  sustain  the  great  pressure  of  water 
from  below  and  prevent  its  escape  to  the  surface  and  to  the  strata  overly  ine  the  tunnel 
The  plan  proposed  for  completing  these  shalts  contemplates  their  use — (1)  For  flush- 
ing the  tunnel;  (2)  for  quickly  emptying  the  reservoirs  if  ever  rendered  necessary 
or  desirable;  (3)  as  permanent  well-holes  for  the  purpose  of  entering  the  tunnel  in 
case  it  is  desirable  to  examine  it,  and  taking  out  debris  and  passing  in  men  and 
materials,  if  it  is  found  to  need  repairs;  (4)  to  furnish  water  in  large  quantities,  if 
ever  needed,  to  supply  large  pumping  stations  or  for  other  purposes. 

The  water  in  the  distributing  and  new  reservoirs  will  stand  at  the  height  of  50 
feet  above  the  ground  surface  at  Fonndry  Branch  shaft,  123  feet  at  Rock  Creek 
shaft,  and  24  feet  at  Champlain  Avenue  shaft. 

It  is  easy  to  be  seen  that  by  a  proper  arrangement  of  pipes  and  valves  the  tunnel 
can  be  very  effectually  flushed  at  its  three  points  of  greatest  depression. 

In  each  of  these  shafts,  therefoi*e,  there  is  provided  a  permanent  cast-iron  pipe- well 
with  outlet  valve  on  top,  which  valve  is  covered  and  guarded  by  a  small  but  strong 
brick  house.  Whenever  desired  this  valve  can  be  removed  and  the  pipe  used  as  a 
shaft  for  reaching  the  tunnel.     A  sketch  showing  the  general  plan  is  ^ven  herewith. 

For  Foundry  Branch  and  Champlain  Avenue  shafts  3-foot  wells  are  proposed,  and 
for  Rock  Creek  shaft  a  4-foot  well. 

The  cost  of  completing  each  shaft  is  given-herewith. 

WEST  CONNECTION. 

The  cost  of  making  and  completing  the  connection  of  the  distributing  reservoir 
and  7-foot  conduit  with  the  tunnel  is  approximately  estimated  at  f9,272.60.  The 
cost  of  all  surveys,  engineering,  inspection,  &;c.,  to  date,  and  their  probable  cost  to 
the  time  of  completion,  is  given,  and  concludes  the  estimate. 

KE-ESTIMATED  COST  OF  TUNNEL  (EXTENSION  OF  AQUEDUCT). 

Excavation  of  tunnel. 

Excavation,  9,822.8  feet  (normal  section  7^  feet  by  11  feet  =  821  square 

feet)  =30,014  cubic  yards,  at  $8 $240,112  00 

Excavation,  10,093  feet  (for  lining)  section,  =  109.67  square  feet  =  40,990 
cubic  yards,  at  |8 327,968  00 

Excavation,   800  feet  (for  timbering  and  lining),  section  average  155.35 

square  feet  =  4,603  cubic  yards,  at  #8 36, 824  00 

Removal  on  account  of  slips,  &c.,  1,000  cubic  yards,  at  $1.50 1,500  00 

Total  for  excavation  of  tunnel 606,404  00 

Lining  tunnel. 

Lining  with  brick  masonry  10,893  feet : 

Brick-work,  13,447  cubic  yards,  at  $14 $188,258  00 

Coucrete,  4,575  cubic  yards,  at  $5 22,875  00 

Dry  atone  packing,  25,163  cubic  yards,  at  $2.50 62,907  50 

Draiii-p\peft  iox  Yf fc^^^i^  \i\iTVi\i\ijDk.  ^«.lla^  5^446  feet,  at  7  cents 381  22 

Total  lot  \\\i\\i%  ^.vxxiuftV ^<^421  Ti 
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Air'$kafU. 

Thirteenth  Street  air-shaft,  133  feet,  at|15 |l,9d5  00 

Widow's  Mite  air-ahaft,  154  feet,  at  $15 2,310  00 

Fayette  Street  air-shaft,  157  feet,  at|15 2,355  00 

Top  finish  Thirteenth  street  air-shaft 75  00 

Top  finish  Widow's  Mite 40  00 

Top  finish  Fayette  street 40  00 

Total  for  air-shafts 6,815  00 

Etui  connecting  ahqfl. 

Excavation : 

Earth,  1,666  cubic  yards,  at$6 |9,996  00 

Rock,  4«8  cubic  yards,  at  flO 4,880  00 

Lining : 

Brick-work,  236  cubic  yards,  at  $18 4,248  00 

Concrete,  :170  cubic  yards,  at  $5 1,850  00 

Dry  stone  packing,  611  cubic  yards,  at  $2.50 1,527  50 

Permanent  iron  steps 57  50 

Drain  pipes  for  weepers 10  00 

Total  costof  Eastshaft 22,569  00 

This  is  entirely  finished. 

West  connecting  shaft. 
Excavation : 

Earth,  102  cubic  yards,  at  $6 $612  00 

Rock,  1,250  cubic  yards,  at  $10 12,500  00 

Lining : 

Brick-work,  147  cubic  yards,  at  |18 2,646  00 

Concrete,  230  cubic  yards,  at  |5 1,150  00 

Dry  stone  packing,  319  cubic  yards,  at  $2.50 797  50 

Permanent  iron  steps 35  40 

Drain-pipe  for  weepers 3  00 

The  above  has  been  accomplished. 
To  complete  the  shaft  there  remains  to  be  done : 

Excavation  at  bottom  of  shaft  for  water  cushion,  22  cubic  yards,  at  $10..  220  00 

■Concrete  lining  for  water  cushions,  6  cubic  yards,  at  $5 30  00 

Construction  of  dome  over  shaft : 

Brick-work,  15  cubic  yards,  at  $18 270  00 

Concrete,  17  cubic  yards,  at  $5 85  00 

Iron  ladder  from  mouth  to  steps 30  00 

Iron  casing  and  cover  for  dome  man-hole •  50  00 

18,428  90 

Champlain  Avenue  shaft. 
Excavation : 

Earth,  2141  cubic  yards,  at  $6 $1,288  50 

Rock,  528  cubic  yards,  at  $10 5,280  00 

The  above  has  been  accomplished. 

To  complete  the  shaft  there  remains  to  be  done : 

Brick- work,  50 cubic  yard8,at$18 900  00 

Concrete,  65  cubic  yards,  at  $5 325  00 

Fillius,  675  cubic  yards,  at  $1  (estimated  price) 675  00 

^36-incn  pipe  with  special  castings 969  00 

36-inch  gate,  for  flushing,  &c 800  00 

Labor,  lead,  jute,  &c.,  placing  and  calking  pipes 340  00 

Permanent  brick  shaft-house 500  00 

Total  cost  Champlain  Avenue  shatl ^...  11,077  50 

Rock  Creek  shaft. 
Excavation : 

Earth,  74  cubic  yards,  at  $6 $444  00 

Rock,  167  cubic  yards,  at  $10 1,670  00 

The  above  has  been  accomplished. 
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To  complete  tba  sb*ft  there  remains  to  be  done : 

Brick-work,  50  cubic  yards,  at  |I8 (900  » 

Concrete,  65  cubic  yards,  at  $5 3tS  00 

Filling,  1«P  cubic  yariis,  at  (I  (eatimatad) 180  00 

4H-iDCU  pipe,  with  special  castings 926  00 

4e-iucbgate,  fordugbiDg. ],70u  06 

Labor,  load,  jute,  &c.,  placiug  aod  calking  pipe  390  00 

Anchor  bolts 200  00 

Fermauenl  brick  shaft-honse 750  OD 

1 

Total  cost  Rock  Creek  shaft '. 7,3S5  OO 

Foundry  Branch  iha/L 
Exoavatlou  -. 

Earth,  93  onbio  yards,  at  96 $3S£  OO 

Rock,  243  cubic  yards,  at  |I0 3,430  04 

Tbe  abuvo  baa  been  accomplished. 

To  complete  the  shaft  the  following  requires  to  be  done : 

Brick-work.  50 cubic  yards,  atSlH 900  00 

Concrete,  65  cubic  yards,  at|5 , 325  00 

Filliuc:,  261  cubic  yards,  at  tl  (estimated) 261  00 

36-incQ  pipe,  with  special  castings,  &e 594  OO 

36-inch  gate  for  flushing  tunnel 900  00 

Labor,  lead,  Jut«,  &c.,  placing  and  calking  pipe 330  OO 

Anchor  bolta 150  00 

Permanent  brick  shaft-house 500  00 

Total  cost  Foundry  Branch  shaft 6,842  00 

Wat  amneoHoit. 


andtaunel.       $9,273  60 


Total  estimated  cost  of  connecting  the  distribnting 

MUcellaneout  ei^mdituret. 

TherehavebeenexpendednptoJuneSO,  1885,  for  purposes  not  included  in 
the  foregoing  for  all  work  of  engineering,  snrveys,  inspection  teats,  sig- 
nals, omce  cxpenaeB,  advertising,  printing,  instrumenls  and  repairs 
thereof,  Ac |18,S06  34 

""-*—--"-■  --tt  of  the  above  to  complete  tunnal 13,000  00 


acuMAKT  o 


RE-KBTIMATED   COST  OF 


30,206  34 


Tunnel  excavation 9606.404  08 

Tunnel  lining i?r4,421  71 

Air-shafto 6,815  00 

East  shaft 23,569  00 

West  shaft 18,428  » 

Champlain  Avenue  shaft 11,077  SO 

Rock  Crook  shaft 7,385  OO 

Foundry  Branch  shaft 6,842  00 

West  connection 9.279  00 

Engineering  and  miscellaneous 30,206  34 

Totaleatimated  cost  of  tunnel....   993.422  Ot 

Amount  appropriated 589.534  Si 

Balance 393. 88T  51 

I  am  aware  that  this  is  a  very  great  discrepancy  between  the  amount  appropriated 
for  the  completion  of  the  Aqueduct  eitenaiou  and  the  amouut  which  It  will  actuallj' 
cost.  I  have  endeavored  to  explain  bow  this  comes  about.  The  amouut  appropri- 
ated Would  have  completed  tbe  tunnel  under  tbe  most  favorable  possible  cnnditioDt. 
Any  deviation  from  these  moat  favorable  conditions  would  cauae  a  deficieacv,  and 
these  deviations  have  been  very  great.  As  1  have  said  before,  this  estimate  is  ibr  the 
OompletLOD  of  tbe  Aquednct  extension  in  the  most  complete  and  thorough  manner,  the 
vay  tb&t  it,  u  wa^o-BTui  'AitiX,  %  ■«<»<£.  q(  thU  nature  and  magnitude  abould  be  com- 
pleted,   llftowt  <saii\jB^M^m-ttctn«&.iis«&.Viisft^««*.ti!tV.'4iit  masonry  lining  in 
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* 

certain  stretches  of  the  tunnel  where  the  rock  is  of  a  donbtftil  nature,  if  it  be  deemed 
for  the  highest  interests  so  to  do. 

The  estimate  is  to  a  certain  extent  hypothetical,  being  based  on  what  may  be  en- 
countered in  the  tunnel  headings  yet  to  be  driven.  Developments  in  these  may  re- 
duce the  ultimate  cost  very  much,  but  it  is  almost  certain  thiiy  mil  not  increase  it. 

The  estimate  is  ample  under  the  most  unfavorable  conditions  that  are  deemed  pos- 
sible can  exist,  to  complete  everything  in  the  most  perfect  manner. 

The  total  amount  expended  on  the  tunnel,  including  contractor's  retained  percent- 
ages due  for  work  up  to  June  30, 1885,  is  $438,722.53,  leaving  a  balance  for  further 
work  of  1160,812.02. 

LAND  FOR  AQUEDUCT  EXTENSION. 

The  amount  appropriated  for  land  for  the  Aqueduct  extension  by  the  act  of  July 
15,  1882,  was  $51,370.  Of  this  there  has  been  expended  to  the  end  of  the  past  fiscal 
year  $14,151.15,  leaving  a  balance  available  of  $37,218.85. 

The  land  paid  for  so  far  from  this  appropriation  has  been  a  portion  of  Foundry 
Branch  shaft  lot,  the  Rock  Creek  shaft  lot,  the  Widow's  Mite  air-shaft  lot,  a  portion 
of  the  Champlain  Avenue  shaft,  and  a  subterranean  right  of  way  for  a  portion  of  the 
length  of  the  tunnel. 

The  appropriation  is  in  excess  of  the  amount  required. 

MAIN  CONNECTIONS. 

At  the  beginning  of  the  fiscal  year  July  I,  1884,  nearly  all  the  pipes  for  uniting 
the  new  reservoir  with  the  city  distribution  had  been  received,  the  connection  had 
been  made  at  the  crossing  of  New  Jersey  avenue  and  L  street,  about  3,000  feet  of  48- 
inch  had  been  laid,  and  the  work  of  laying  the  remainder  was  in  progress,  under  the 
immediate  charge  of  Mr.  E.  C.  Kirlin. 

This  work  was  continued  without-  interruption  until  the  crossing  of  Four-and-a- 
half  and  College  streets  was  reached,  where  connection  with  the  75-inch  pipe  was 
to  be  made. 

In  addition  to  the  laying  of  the  48-inch  main  the  stop-valves  and  all  auxiliary 
branches  were  set  at  street  crossings,  and  a  valve-chamber  and  man-hole  built  for 
each  stop. 

There  was  also  564  feet  of  12-inch  pipe  laid  on  Boundary  street  west  from  the  main 
line. 

The  foundations  having  previously  been  prepared,  the  castings,  ^ate,  d:c.,  for  the 
conuection  between  the  75-inch  and  48-inch  pipe  were  placed  in  position  and  the  con- 
nection made. 

Mr.  Kirlin  was  then  transferred  to  another  portion  of  the  work,  and  Mr.  John  F. 
Palmer  placed  in  charge. 

A  large  valve-chamber,  shown  on  map  in  last  annual  report  was  then  constructed, 
together  with  the  entrance  to  it,  which  consists  of  a  brick  arched  passage  and  wind- 
ing stair-way.  This  was  completed  to  the  surface  on  October  4.  The  valve-chamber 
is  Duilt  entirely  of  concrete,  about  450  cubic  yards  having  been  used  in  it  and  its 
auxiliaries. 

The  remaining  work  of  the  main  connections  consisted  in  laying  the  75-inch  pipes 
from  the  valve-chamber  to  the  new  reservoir.  This  could  only  be  done  in  connection 
with  the  construction  of  the  west  side  conduit  when  the  trench  was  excavated  by  the 
reservoir  contractors. 

This  was  by  far  the  most  difficult  part  of  the  whole  work  of  the  main  connections, 
owing  to  the  great  depth  of  the  trench,  it  being  from  30  to.  52  feet,  averaging  39  feet 
deep,  and  the  verv  heavy  pipes  weighing  each  about  20,000  pounds. 

The  best  method  of  handling  these  heavy  pipes  in  the  deep  trench  was  a  matter  for 
great  consideration.  The  plan  finally  decided  upon  and  whieh  worked  very  well  waa 
to  bottom  out  the  trench  for  about  65  feet  and  put  in  the  concrete  bottom. 

Short  inclines,  about  1  on  2,  were  then  cut  at  right  angles  to  the  line  of  trench,  and 
down  these  the  pipes  wore  parbuckled  until  the  top  of  the  vertical  cut  18  feet  deep 
was  reached.  The  pipes  were  lowered  this  18  feet  by  inclines  in  the  trench  itself. 
Once  in  the  bottom  they  were  handled  and  put  in  position  by  10-ton  differential  pul- 
ley-blocks. When  in  permanent  position  they  were  encased  in  concrete  to  at  least  a 
thickness  of  12  inches,  and  the  west  side  conduit  built  on  top  of  them. 

The  laying  of  this  pipe  wan  nearly  completed  at  the  close  of  the  fiscal  year.  . 

None  of  the  pipe  has  been  calked.  As  the  calking  is  to  be  driven  cold  from  the 
inside,  and  can  be  done  at  any  time,  it  has  been  deemed  best  to  leave  it  until  every- 
thing becomes  fully  settled  in  place,  and  until  the  currents  of  air  causing  expansion 
and  contraction  can  be  largely  excluded. 

Notwithstanding  the  dangerous  and  difficult  nature  of  the  work  of  laying  thlshea.'K^ 
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pipe,  no  accident  of  any  kind  has  oocnrred,  and  Mr.  Palmer  deservea  the  highest 
credit  for  the  skill  and  patience  displayed. 

The  brick  head-honse  for  the  valve-cbainber  was  completed  during  the  present  snm- 
mer. 

FINANCES  OF  THE  MAIN  CONNECTIONS. 

The  appropriation  for  the  work  of  making  the  main  connections  was $165, 400  00 

Of  this  amount  there  has  been  expended,  including  liabilities,  to  Jane  30, 

1885 162.406  12 


Leaving  a  balance  of. 


2,993  88 

This  balance  will  be  required  to  purchase  the  lead  needed  for  the  work  and  to  paj 
for  calking  the  75-inch  pipe-line.  It  is  believed  that  the  amount  will  be  just  about 
sufficient  for  the  purpose. 


THE  NEW  RESBRYOIE. 


ill 


At  the  beginning  of  the  last  fiscal  year,  July  1, 1884,  work  had  been  commenced  on 
all  parts  of  the  reservoir,  and  the  following  had  been  accomplished  by  the  contract- 
ors: 

• 

142,521  cubic  yards  earth  excavation,  at  30  cents $42, 756  30 

4,644  cubic  yards  puddling,  at  40  cents 1,^7  60 

1,49.2  cubic  yards  concrete,  at  |5.50 8,206  00 

66  cubic  yards  brick  masonry,  at|9 594  00 

428  square  yards  trap-rock  lining,  at  $1 428  00 

1,688  square  yards  paving,  at  28  cents 472  64 

Total 54.314  54 

The  contractors  had  on  hand  quite  a  quantity  of  plant  suitable  for  carrying  on  the 
work. 

From  July  1  the  work  was  carried  on  in  all  parts  of  the  reservoir,  nntil  December 
20,  when  the  inclement  weather  compelled  the  suspension  of  all  earthwork  upon  the 
dam. 

At  the  close  of  the  working  season  of  1884  the  main  body  of  the  dam  and  the  puddle 
core  had  been  raised  to  131  feet  above  the  plane  of  reference,  and  37  feet  above  its 
lowest  point,  the  old  bed  of  the  creek.  The  paving  of  the  eastern  side^f  the  reser- 
voir had  been  completed  for  740  feet.  The  east  flood-channel  had  been  excavated  and 
paved  from  the  north  end  of  the  closed  conduit  to  the  arched  bridge  in  the  Soldier*s  Home, 
a  distance  of  2,374  feet.    This  east  closed  conduit  and  its  head  walls  were  finished. 

The  west  closed  conduit  had  been  built  from  the  creek  to  the  intersection  of  Four- 
and-a-half  and  College  streets,  a  distance  of  C70  feet. 

From  December  20,  1^84,  until  April  10,  1885,  the  construction  of  the  dam  was  sus- 
pended. During  this  period  a  small  force  was  employed  in  distributing  stone  for 
paving  the  interior  slopes  of  the  reservoir,  in  excavating  the  trench  for  the  75-inch 
pipe,  lowering  the  pipe  into  position,  inclosing  it  in  concrete,  and  constructing  the 
west  side  6-inch  by  9-inch  coudnit.  in  the  pipe  trench. 

Except  in  extreme  cold  or  stormy  weather  this  work  progressed  without  interrup- 
tion. 

Notwithstanding  the  low  temperature,  by  the  judicious  use  of  quick-setting  cement 
the  concrete  and  brick  masonry  constructed  is  in  hardness,  strength,  and  tenacity  en- 
tirely satisfactory. 

Progress  upon  this  pipe  trench  and  west  conduit  has  been  necessarily  slow,  owing 
to  its  great  depth  (averaging  39  feet),  and  the  time  required  to  brace  up  the  sides  to 
prevent  slipping. 

The  change  in  the  method  of  draining  the  reservoir  by  the  12-inch  pipe  laid  through 
the  dam  in  April,  1884,  in  consequence  of  which  we  -were  enabled  to  reduce  the  depth 
of  this  trench  more  thati  12  feet,  and  allowing  a  slight  slope  of  the  sides  of  the  trench 
to  within  18  feet  of  the  grade,  have  been  fully  justified.  It  has  permitted  a  far  better 
oonstruction  of  the  dam  than  would  otherwise  have  been  possible,  and  the  work  on  it 
has  not  been  seriously  interrupted  by  storms.  It  also  very  materially  cheapened  and 
facilitated  the  lowering  and  placing  of  the  10-ton  pipes.  Men  were  enableid  to  work 
in  this  deep  trench  without  fear  of  life  or  limb,  and  in  consequence  the  quality  of  the 
concrete  and  brick  masonry  is  undoubtedly  better. 

Work  was  resumed  about  the  10th  of  April,  and  has  been  steadily  pushed  ever 
eince;  everything  has  been  worked  to  better  advantage  than  in  1884,  and  especially 
is  this  true  of  the  steam  excavator,  from  which  the  out-put  has  averaged  about  44l6 
cubic  yards  against  326  in  1884,  although  the  *'  lead  "  has  been  twice  as  long. 
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The  contractors  have  apon  the  groaod  the  following  working  plant.  In  addition  a 
large  force  of  animals  and  wasons  are  hired  as  the  work  requires :  One  steam  exca- 
vator,  2  locomotives,  53  oars,  l^  miles  steel  track,  29  two-horse  four-wheeled  excava- 
tors, 8  wagons,  40  carts,  35  two-horse  scrapers,  140  wheelbarrows,  1  steam  derrick, 
1  steam  stone-crusher,  2  disk  earth  pulverizers,  1  harrow,  5  heavy  ground  rollers,  4 
water-carts,  blacksmith  and  wagon  shops,  with  tools,  and  the  necessary  hand  tools 
for  the  proper  conduct  of  the  work. 

The  condition  of  the  new  reservoir  at  the  close  of  the  fiscal  year  ending  June  30, 
1885,  is  generally  as  follows :  The  body  of  the  dam  and  puddle  core  has  been  raised  to 
a  height  of  142  feet  above  the  plane  of  reference,  or  48  feet  above  the  creek  bottom  ; 
the  east  flood  channel,  east  closed  conduit,  and  open  flood  channel  below  the  dam  have 
been  completed  ;  the  interior  slopes  of  the  east  side  have  been  graded  and  paved  for 
a  length  of  2,231  feet ;  1,177  linear  feet  of  the  west  side  closed  conduit  has  been  con- 
«tructed,  and  499|-  feet  of  the  75-ioch  pipe  have  been  laid  and  inclosed  in  concrete.     * 

The  contract  for  the  construction  of  the  reservoir  expired  June  30,  1885,  but  the 
work  was  far  from  being  completed. 

As  the  reservoir  can  he  of  no  use  until  the  tunnel  is  completed,  it  has  not  been 
deemed  necessary  to  hurry  up  this  work,  and  an  extension  of  time  to  June  30,  188(5, 
has  been  granted  the  contractors.  ' 

The  quality  of  the  work  performed  has  been  the  very  best,  and  is  believed  to  be 
beyond  criticism.  The  work  upon  the  body  of  the  dam  has  been  most  thoroughly 
done  from  the  foundation  upwards ;  it  is  built  of  most  excellent  clayey  materials,  kept 
wet  and  thoroughly  rolled  in  horizontal  layers,  and  will  prove  as  impermeable  to 
water  as  the  pu£lle  core  itself.  Upon  the  opening  of  the  present  working  season,  it 
was  noticeable  that  the  north  slope  of  the  dam  hi^  not  suffered  so  much  from  frosts 
and  rains  as  had  the  natural  hillsides  of  the  same  materials.  The  puddle  core  is  a 
solid  mass  of  the  finest  quality  of  clayey-  earth,  compacted  by  rolling  in  thin  layers 
and  kept  sufficiently  wet  to  bond  the  layers  thoroughly  together.  Levels  taken  upon 
the  dam  at  the  close  of  the  working  season  of  1884,  and  again  upon  the  resumption  of 
work  in  April,  1885,  failed  to  show  that  the  slightest  subsidence  had  taken  place  dur- 
ing the  winter. 

The  paving  on  the  east  sloi>e  of  the  reservoir,  despite  the  rough,  irregular  stone 
used,  is  a  splendid  example  of  solidity,  true  lines,  and  surfaces. 

Every  required  condition  is  filled  in  the  work  upon  the  conduits,  and  the  concrete 
construction  is  especially  commendable.  All  cement  nsetl  is  doubly  tested,  at  the  res- 
ervoir roughly,  and  at  the  Aqueduct  office  more  delicately. 

The  contractors  deserve  special  credit  for  their  honest  endeavors  to  do  good  work 
and  to  carry  out  the  wishes  of  those  in  charge,  as  do  the  inspectors  for  their  great 
care,  judgment,  and  watchfulness  in  the  direct  oversight  of  the  work. 

I  cannot  speak  too  highly  of  the  very  valuable  services  rendered  by  Mr.  John  A. 
Partridge,  who  has  from  the  beginning  had  direct  personal  charge.     His  sterling  in- 
tegrity and  great  experience  in  similar  work  enable  the  utmost  confidence  to  be 
placed  in  the  construction  of  the  reservoir. 

Mr.  Partridge,  in  his  report  to  me,  says : 

"  I  have  been  most  cheerfully  and  ably  assisted  in  the  exacting  engineering  work 
upon  the  reservoir  by  Mr.  John  F.  Alexander,  and  in  the  inspection  of  details  of  con- 
struction by  Messrs.  A.  R.  Potts,  John  L.  Twenizer,  T.  J.  Hackett,  G.  W.  S.  White, 
and  H.  C.  Chadwell,  who  have  ail  rendered  faithful  and  earnest  service  in  the  work 
assigned  to  them.*' 

The  following  exhibits  the  amount  of  work  which  has  been  accomplished  by  the 
contractors  up  to  June  30,  188«i : 

RESERVOIR. 

The  total  estimate  of  work  done  to  June  30, 1885,  is  as  follows: 

495,296  cubic  yards  excavation, at  30  cents |148,.588  80 

37,125  cubic  yards  puddling,  at  40  cents 14,850  00 

2i  cubic  yards  cut-stone  masonry,  at  $15 37  50 

312  cubic  yards  brick  masonry,  at  |9     2,808  00 

3,715  cnbic  yards  concrete  masonry,  at  $5.50 20, 432  50 

79  cubic  yards  rubble  masonry,  at  |6 474  00 

1,257  square  yards  trap-rock  lining,  at  |1 1, 257  00 

3, 1 16  cubic  yards  broken-stone  lining,  att2 6, 232  00 

19,692  square  yards  paving,  at  28  cents 5,513  76 

228  linear  feet  cast-iron  drains,  at  75  cents 171  00 

7,500  feet,  B.  M.,  pine  plank,  at  $30  per  M^ 225  00 

Total 200,589  56 

10  per  cent,  retained 20,058  96 

180,530  60 
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This  hu  been  Bccomplisbed  by ; 

CommoQ  laborers ....... — 50, 099 

Hbbodh :.. - S*!? 

Pavers l.lte 

Steam  eioavator - 219 

Locomotives 306 

Cars 1,»«J 

Animals 32.026 

Foil  T' If  heeled  eicaTators —  •- 4, 19G 

WagoDB 2,68? 

Carts..: 5,0W 

Sorapera 2.820 

Wbeelbarrows 5,137 

Number  of  loadi  of  rarth  nutved  dvriitff  thegtar  ending  Ju»*  30,  1885. 
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CONaTBDCTION   DETAILS. 

Bollom  ofreitrvoir. — Tbe  bottom  of  tbe  soDifaem  portion  of  the  reserroir  basin  is  in 
a  verj  Hne  qualitr  of  impermeable  mottled  and  blae  clay  many  feet  in  thickneaa,  which 
will  not  permit  the  passage  of  water  either  from  or  into  the  reservoir.  This  isnotths 
case  with  the  northern  part.  As  the  work  of  grading  progressed  it  became  evident 
tbat  the  bottom  of  that  part  of  the  reservoir  If  ilig  north  of  a  line  crossing  the  basin 
aliout  150  feet  south  of  the  Uoveniment  spring  nas  free  sand  and  n-avel  completelf 
saturated  vrith  water.  In  several  places  Hprings  developed  to  such  an  <-Kt«nt  as  M 
produce  the  elfecta  of  quicksand.  By  boring  it  wa«  determined  that  the  impiirmeabla 
clay  above  mentioned  dipped  rapLdly  northward  and  the  sands  and  gravel  occupied 
the  depressions  in  the  clay  to  a  dei.rh  of  15  to  :Vi  Tbi-I. 

The  I'XcaTBtion  of  this  wet  sand  and  gravel  nould  probably  result  in  the  devtruf- 
tion  of  the  Oovomment  spring  and  involve  the  removal  of  a  large  amount  of  material 
of  no  value  for  purposes  of  construction,  and  with  no  adequate  beneStfl  resultiug 
from  its  removal. 

To  ftvi)id,  if  possible,  disturbing  the  gravel  stratnm  overlying  the  sand,  iwd  to  pro- 
cure better  earth  for  the  construction  of  this  dam,  it  was  resolved  to  raise  thegradear 
the  bottom  of  this  portion  of  the  reservoir  about  IS  t«  15  feet. 

To  procure  compensating  wnter  storage  capacity  and  material  for  the  daot,  the 
northern  boundary  of  the  water.liae  was  extended  to  add  about  5  acres  additionsl 
to  the  area  of  the  reservoir.  All  of  (his  gravel  and  sand  which  coutaius  any  traces  of 
vegetable  or  organic  matter  will  be  entirely  removed.  To  prevent  leakage  from  or 
into  the  reservoir  all  this  porous  area  shoald  be  covered  with  puddled  day  to  a  deptb 
of  at  least  9  feet. 

At  the  foot  of  the  eastern  slope  of  the  reservoir  is  fonud  embedded  in  saady  clay  » 
considerable  ilepoail  uf  catliumzed  wood  and  vegetable  matter,  largely  impregnated 
■with  iron  sulpbate.  This  deposit  extends  over  about  500  by  100  feet,  and  will  be 
removed  to  a  depth  of  about  2  feet  and  the  space  refilled  with  puddled  clay. 

In  general  all  deposits  of  earth,  muck,  gravel,  &o.,  which  can  by  aay'possibilitT 
have  an  injurioos  effect  on  tbe  water  stored  in  the  reservoir  will  be  removed  or  en- 
tirely excluded  fn)m  any  contact  or  communication  with  the  water. 

Drainage  of  the  retervoir. — The  plan  proposed  for  draining  the  reservoir,  and  in  con- 
formity with  which  all  work  so  far  has  lieen  done,  provides  iron  pipea,  thornnuhl; 
calked  and  embedded  in  concrete,  to  be  placed  on  the  bottom  of  the  reservoir  and  d»- 
Higned  to  carry  off  the  ordinary  flow,  sewage,  Ac,  uf  the  small  streams  entering  ths 
aite  near  its  northeasterly  and  DOithweste^y  limits.  The  storcn  wat«rs  are  to  be  car- 
riwl  aio\ind  tihe  e&g;«>  of  tbe  reservoir  in  open  flood  channels,  except  where  the  depth 
of  elcavMiouiwi'i'iTft  ■i\o»*iiv>nii>i\v.*^M»««»rj,and  be  discharged  intc  the  natnnl 
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popalar  apprebension  has  been  excited  becanse  of  these  drain-pipes  being  carried 
through  and  nnder  the  waters  contained  in  the  reservoir,  point  unerringly  to  the  de- 
sirability of  a  change  in  the  plans. 

The  change  proposed  is  to  do  away  entirely  with  the  iron  drains  and  to  change  the 
open  flood  channels  into  closed  condnitsto  carr^both  the  ordinary  flow  and  sewage 
and  the  storm  waters  aronnd  the  reservoir.  Surface  gutters  with  drops  into  these  en- 
circling conduits  are  provided  for  intercepting  the  immediate  drainage  of  the  hillsides 
eloping  to  the  reservoir. 

Detailed  plans  and  estimates  for  this  change  were  prepared,  and  on  June  29, 1885, 
were  submitted  by  you  to  the  Chief  of  En^neers  for  his  approval. 

Another  advantage  in  this  change  would  be  that  of  enabling  a  roadway  to  be  built 
aionnd  the  reservoir  over  the  space  now  occupied  by  the  flood  channels,  which  would 
add  an  exceedingly  attractive  feature  to  the  grounds. 

Circulation  of  water.  —As  Ihe  water  is  to  enter  the  reservoir  from  the  tunnel  and 
leave  it  bv  the  75-inch  pipe  at  ihe  same  point,  it  early  became  necessary  to  consider 
some  method  of  securing  circulation  in  the  large  mass  of  stored  water. 

The  plan  proposed  for  accomplishing  this  is  to  take  the  water  as  it  emerges  from 
the  tunnel  and  conduct  it  by  means  of  culverts  to  the  three  most  distant  corners  of 
the  reservoir. 

To  return  to  the  effluent  gate-house  the  water  will  then  have  to  traverse  the  entire 
length  of  the  reservoir.  By  means  of  these  culverts  a  most  perfect  oiroulatiou  will 
be  assured.  As  timber  constantly  wet  is  practically  imperishable,  and  as  there  will 
be  no  strain  upon  them,  it  is  proposed  to  build  these  culverts  of  wood,  to  be  securely 
anchored  against  flotation.  A  main  culvert,  8  by  10  feet  in  size  and  500  feet  long,  may 
extend  to  tbe  center  of  the  reservoir  and  there  branch  into  three,  each  4^  by  6  feet 
in  size,  leading  to  the  distant  comers. 

Paving,  4'c. — It  was  expected  that  the  tnnnel  driven  from  the  Reservoir  shaft  would 
mipply  a  large  part  of  the  stone  for  paving  and  concrete,  but  up  to  the  present  time 
not  over  one- third  of  the  rock  excavated  proves  useful  for  such  purposes,  as  it  disin- 
tegrates by  exposure  to  atmospheric  changes.  The  supply  of  stone  has  mainly  been 
derived  from  Rock  Creek  shaft,  with  some  from  Champlain  avenu**. 

During  the  year  8,140  cubic  yards  have  been  delivered  from  Rook  Creek  and  Foun- 
dry Branch  shafts,  and  *J,852  fh>m  Champlain  avenue  shaft. 

FINANCES  OP  THE  RESERYOIB. 

The  amount  appropriated  for  the  construction  of  the  new  reservoir  and  erecting 
gate  house,  by  the  act  of  July  15,  1882,  was  |431,273.75. 

In  the  contract  let  to  Maloney  &  Gleason  for  the  construction  of  the  reservoir, 
the  following  it^ms  are  specified,  which,  at  their  contract  prices,  brings  the  cost  of 
those  portions  of  the  work  covered  by  the  contract  to  $298,980 : 

Excavation,  695,000  cubic  yards,  at  30  cents $208,500 

Puddling,  54,000  cubic  yards,  at  40  cents 21, 600 

Sodding,  20,000  square  yards,  at  20  cents 4,000 

Cnt-stone  masonry,  12  cubic  yards,  at  $15 180 

Brick  masonry,  250  cubic  yards,  at|9 2,250 

Concrete  masonry,  3,500  cubic  yards,  at  $5.50 19,250 

Rubble  masonry,  100  cubic  yards,  at  $6 600 

Trap -rock  lining  in  cement,  1,400  square  yards,  at$l .' 1,400 

Broken  stone  lining,  8,000  cubic  yards,  at  $2 16,000 

Paving,  80,000  square  yards,  at  2d  cents 22,400 

Coping,  95  linear  feet,  at  $5 475 

Cast-iron  drains,  3,100  linear  feet,  at  75  cents 2,325 

Total 298,980 

This  leaves  a  sum  of  $131,293.75  for  all  contingencies,  extra  expenses,  and  the  final 
eompletion  of  all  details  not  specified  in  tbe  contract. 

The  money  appropriated  is  not  sufficient  to  complete  the  reservoir  in  a  proper  man- 
jier,  and  a  further  sum  will  be  required  therefor. 

The  causes  for  this  deficiency  are  many  and  obvious. 

In  the  first  place  the  uncertain  and  very  varied  nature  of  the  material  in  which  and 
of  which  the  reservoir  is  built  has  caused  and  will  cause  far  more  work  than  was 
anticipated  in  order  to  make  everything  secure  and  perfect  for  the  storage  of  water. 

The  work  required  on  the  re(«ervoir  bottom  is  a  case  in  point. 

A  number  of  changes  have  been  made  in  the  plan  and  details  of  the  reservoir,  ren- 
dered necessary  and  desirable  as  tbe  work  developed  itself.  These  changes  have  all 
been  maile  in  the  interest  of  efficiency,  safety,  ultimate  economy,  and  to  save  time. 
The  method  of  draining  the  reservoir  which  has  been  adopted  is  a  case  in  point.    The 
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SIbu  of  BQbatltntine  enclroliDg  closed  coudnita  for  tb«  open  flood  chaanela  kod  iron 
raiii-pi)ieB,  and  whieb  bu  bmn  previously  alluded  to,  ia  another. 
The  failnre  of  the  tunnel  beadiog  from  the  reservoir  to  supply  »ny  amoant  of  good 
'      '  ■  "'      '"     •----■-'-'   yW '-' 


die,  baa  entailed  a  very  larjce  expense  foe 
is. 

Id  onler  to  tboronghl;  secnre  tbe  bottom  and  ends  of  the  dam  the  amonnt  of  pad- 
dlinic  was  ooDsiderftbly  increased.  No  chaiioeH  whatever  have  been  taken  in  tbe  ood- 
atniction  of  this  dam,  the  oonseqneuces  of  its  failure  are  fir  too  grave  t<i  permit  of  the 
slighteBt  hesitation  in  doing  work  which  safety  seems  to  demand.  The  puddling  in 
tbe  bottom  of  tbe  reservoir  will  fully  double  the  amount  estimated  for  under  the  oon- 

Thcre  are  also  many  items  not  provided  for  nor  mentioned  in  the  original  contract 
which  it  is  necessary  to  consider  in  making  the  final  and  complete  eatiuiftt«  of  tbs 
coHt  of  the  reservoir. 

The  principal  items  are,  the  provision  for  causing  oircnlation  of  the  water,  the  ereo 
tion  of  tbe  necessary  gate-house;  erection  of  keeper's  house ;  construction  of  sub- 
stantial anil  suitable  fence  aboat  the  reservoir;  plowing,  soiling,  ami  seeding  tb* 
gtonnds  about  tbe  reservoir ;  providing  for  the  continued  existence  aiii]  safety  of  tbe 
Qovemmunt  spring  supplying  the  Capitol  with  water,  and  for  engineering  and  super- 
intendence. 

The  following  estimate  has  been  very  carefully  prepared,  and  sfaown  tbe  total  cos* 
of  the  conetruRtJou  uf  the  reservoir,  including  what  has  been  done  and  what  remaiu 
to  be  done.  It  is  divided  into  those  items  specified  in  the  contract  and  those  not  in- 
cluded in  the  contract.  These  items  are  lettered,  and  where  explanation  is  deemed 
necessHtf  it  follows  the  estimate. 

This  estimate  is  based  upon  the  supposition  that  tbe  plana  recommeDded  fur  a 
change  in  the  method  of  drainage  will  be  adopted. 

Under  eontract. 
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There  have  been  expended  np  to  date  : 

For  trial  shaft  in  reservoir  and  exploring  expenses $11,634  72 

For  engineering,  inspections,  pay-rolls,  making  tests,  &c 17, 509  5*^ 

For  other  expenses,  advertising,  tearing  down  and  removing  houses,  sta- 
tionery, forage,  terra-cotta  pipe,  survey  stakes,  instruments  and  repairs,  '  '• 
boring  and  testing  machinery,  printing,  lumber,  hauling,  water-pipes,  r'T^H-V 

fuel,  car-tickets,  &c 1, 263  14 

It  is  estimated  that  the  expenses  of  engineering,  superintendence,  tests,  >  ^ 

&c.,  to  complete  the  work  will  be 12,000  00 

42, 407  38 

SUMMARY. 

Under  contract $430, 491  16 

Not  specified  in  contract 152,  T37  26 

Exploration,  engineering,  &o 42, 407  38 

Total  cost 625,635  80 

Appropriation 431,273  75 

Deficiency 194,362  05 

A. — In  estimating  the  amount  of  excavation  levels  have  been  taken  over  the  entire 
site  of  the  work  to  determine  what  has  to  be  done,  and  this,  added  to  what  has  been 
done,  gives  the  total  amount  necessary. 

This  gives  an  excess  over  the  amount  specified  in  the  contract  of  152,614  cubic 
yards. 

This  excess  arises  from  Parlous  causes ;  nearly  half  of  it  from  excavating  in  bottom 
of  reservoir  to  replace  witb  puddling;  a  large  amount  is  for  the  removal  of  material 
taken  from  the  shaft  and  tunnel  and  incorporated  in  the  dam ;  other  items  are  for  ex* 
cavating  side  slopes  to  be  replaced  with  puddling,  excavating  gravel,  sand,  and  muck, 
in  beds  of  creeks  and  ravines,  increased  depth  of  puddle  trench,  for  6-inch  Congressional 
spring-water  pipe,  and  12-inch  diaiu-pipe  under  dam,  mucking  site  of  dam,  and  leveee^ 
^c. 

B. — Excess  of  puddling  over  contract  specified  items  85,138  cubic  yards.  Of  this 
71,072  yards  is  for  puddling  in  bottom  of  reservoir;  the  remainder  is  for  necessary 
puddling  on  interior  slope,  and  in  the  old  creek  bed,  in  pipe  treucL,  &c. 

E. — Excess  in  brick  masonry  7G6  cubic  yardfl.  This  is  maiuiy  on  account  of  pro- 
posed substitution  of  closed  conduits  for  open  flood  channels. 

F. — Excess  in  concrete  masonry  6,338  cubic  yards.  This  is  mainly  on  account  of 
the  substitution  of  closed  conduits  for  open  flood  channels.  It  is  also  due  to  the  quite 
large  amount  used  in  securing  the  passage  of  the  Congressional  spring  pipe  and  12- 
incn  drain-pipe  through  the  dam,  and  in  various  other  places  in  small  quantities. 

G. — Excess  of  rubble  masonry  76  cubic  yards,  rendered  unneoessary  by  the  change 
in  plans  proposed,  and  additional  depth  which  it  is  considered  expedient  to  give  the 
head  walls. 

H. — Excess  in  trap-rock  lining  3,715  square  yards,  due  to  proposed  snbstitutiou  of 
closed  conduits  for  open  flood  channels. 

I. — Excess  in  broken  stone  lining  3,045  cubic  yards  is  believed  to  be  due  to  greater 
area  of  paving  with  broken  stone  backing  than  was  originally  estimated. 

K. — Diminution  of  paving  3,633  square  yards  due  to  substitution  of  closed  conduit 
for  west  flood  channel. 

M. — Iron  drains  diminished  2.672  linear  feet  due  to  same  cause. 

N. — Sheet-piling  used  in  eastern  root  of  dam  to  economize  excavation  and  puddling 
and  more  certainly  insure  safety. 

Q. — The  new  reservoir  is  situated  Just  on  the  borders  of  the  city  in  a  district  quite 
thickly  populated.  It  must  be  very  carefully  guarded  and  protected  against  any- 
body and  anything  that  through  carelessness,  ignorance  or  viciousneae,  could  pollute 
the  contained  waters.  This  protection  must  come  largely  from  a  fence,  secure  and  in- 
destructible, the  necessity  for  which  is  much  greater  than  it  wonld  be  if  the  reservoir 
were  in  a  less  populous  community.  This  fence  should  be  very  strong,  high  enough 
to  prevent  men  or  animals  getting  over  it,  and  close  and  tight  enongh  to  keep  dogs, 
hogs,  and  everything  else  of  like  nature  out. 

Furthermore  the  reservoir  is  goin^  to  be  a  very  prominent  feature  of  the  landscape, 
being  just  on  the  borders  of  the  Soldiers'  Home  and  in  the  line  with  it  and  the  Capitol ; 
it  will  be  brought  closely  and  often  onder  the  inspection  of  nearly  every  resident  of 
the  city  and  every  stranger  visiting  it.  The  fence,  therefore,  should  be  of  such  a 
nature  as  not  to  offend  the  eye  while  fulfilling  all  the  other  functions  required  of  it. 

It  is  believed  that  a  strong,  plain  fence  of  wrought  iron,  pto^tV3  ^Q\AVr(v.^\.«^^''^^ 
best  meet  the  requirements  of  the  case  andpro^e  most  «8A\«&«A\jQirs  ^\i^  ^^xsroscE^K.'^^ 
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^  ib>  *«>4.     Tli*  <>«>«  'n  »  n.    »  — J^*  •6an  aar  4*  mibt  ^^  ^  ikr  Inw  ^r- 

■it^  ^-iTi  wTi»  fcij*  tu  ;i/'.«-.Tr-_.T  E-E«re  ibr  fc>ij«»rfiif  £>■  ^id  mAm 

W— 7'^  raarr'AT  ws.:-^^.  w  l.'  Kan  thr  u<w»  *r'  r»  »«>■  b4  «»b  «Ad  n< 
•b^.xd.     Tmi  n^w.  firv>  ^'Uw  ise  i-n-a-ixc.  ^kw-;!..!^  :ss*  thsM.  wti'i  ■!.    mm  pi  flin 

y.— "nMiw  sr^  «u  he  fani-i>^  tw  IM-  vcvk  o>r  l»r  mvb*  «< itar  l— lit. 

B, — B. — Ai  ti»*-;Et*T*t»>l  '^iV  lS--Ei»t  iisix^  ^f- ibTr  b*m  >f  a  tsIt^  i^st^c^rI; 
[rla«ml  vo  acKuraai  vf  tine  Ei>at  ijc^  '4  vatcr.  a^  ii^  iw^  yfi^iut  fir  ifaf  «^filae»- 

'. .  I.'.  — Ii  s^li  W  Ti  •  r  ft  ry  tf^  'i-jap  ^Ln-  <.vccTr<i'<64^al  ifi  "iir.  baair  f  i'»T»  ikr  »• 
tm'.''  '/f  »UT  frtMC  ICR  mwrruir  acd  rai^  ii  sMTr  ibt-  laifii  af  ihi  waacr. 

I).  D. — It;*  u  a  rw  'itatirj  ex;j<-c*»  e>'^  BcatiotKd  in  tW  ariciaal  i^enfieaaMa  aad 
COTiiract. 

E.  E.— Tltc  dtlaiixd  pUm  far  Ihi*  gatc-bovK  kan  bo<  be**  saAr  a^  t^  cms  cm 
•dIv  1>*  i^Tim  approiimatTlr. 

T'l  itivfoo^liiT  i.'rntjifl  Ihr  vaWTof  thf-  mniirL  nanrair.  and  ■ 
mutt  lie  tcrj'  Mrimz.  nMDplicauil,  aod  cipcsiiTe,  mod  ii  is  b«iM<re4  «ill  n 
mafmn\  b*nv:D  rtated. 

Ont  of  tbr  aifpropriaiioB  of  (431.273.7%  thne  kaa  bcaa  €ipii>a<ii  to  Jase  3L  I3S. 
and  dtw  the  malraFtnn  for  leUioed  p«tc«aUc«.  9St,ll£JIJ  I«**iu  lor  fkilkrr  arrt 
tbe  um  of  |t>«,liM.tS. 

LjUOI   roR  KKIEKTOU. 

Tba  toul  amooDU  appropriated  for  land  for  the  Tvaerroir  ia  ${10,250,  m  feOowi: 

By  art  of  jQly  15,  l-«( (£,£0  « 

By  artof  JqIv  7,  lin* ifi.SOO  « 

Bract  of  March  3,  l5§5 A.SOOM 

«0.£0« 
On  this  then  haa  been  paid  for  land  and  expenaea  appertaining  to  it* 

Be<iDi»ition  the  mm  of 307, S6  IT 

Leaving  an  aTailaUe  amonnt  of 2,903  53 

Aa  &r  a*  known  tbia  wiU  be  anlHcient  to  aatiafj  all  remaining  clsima. 
Very  reapectfollj,  yont  obedient  aerTant. 

Tbomas  W.  Stm osb, 

C^tein*/  Bmjimtrw. 
HaJ.  O.  J.  Ltdeckbb, 

Carpi  of  EngiM^rt,  U.  8.  A. 


Office  WASHwaTON  Aqokduct, 

Wa»kingtttn,  D,  C,  June  29,  1845. 
Gekebal  :  The  present  project  for  the  uew  reservoir,  near  Howard 
ITniTeraity,  provides  for  certain  iron  pipes  to  be  laid  in  tbe  bottom  of 
the  reaervoir,  as  indicated  on  the  tracing  herewith ;  they  were  to  be 
thoronghly  calked  and  imbedded  in  concrete,  and  were  deeigned  w 
carry  off  the  ordinary  flow,  sewage,  &c,  of  the  small  streams  entering 
the  site  of  the  reservoir  iie»r  its  northeasterly  and  northwesterly  limits 
The  storm-waters  were  to  be  taken  off  in  open  chiinnels,  except  when 
the  depth  of  excavation  required  for  bringing  them  to  the  proper  gradt 
necessitated  tbe  construction  of  closed  conduits;  those  flood  channels 
leading  around  tbe  reservoir  unite  and  discharge  below  the  dam  in  tlw 
stream  which  now  drains  tbe  valley  in  which  tbe  reservoir  is  located. 
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la  the  end.    Tbio  fence  it  ie  proposed  to  piftce  near  the  onter  edge  of  the  levee  hw 

roliDiline  the  reservoir  and  near  the  interior  crest  of  the  liani. 

E.— About  the  vfhole  property  pertaining  to  the  reservoir  should  be  boiU  a  strong 
and  pliiin  wire  feiicR  to  thoroozhly  guard  thn  slopes  of  the  (lam  and  sides. 

W.— The  reservoir  completed  wil!  have  the  slopes  of  its  sides  and  dam  eoiled  and 
Bodiled.  This  item  provides  for  plowing,  smoothing  into  shape,  sodding,  and  seeding 
all  the  remaining  lands  of  the  reservoir,  including  top  of  the  dam  and  levees,  dco. 

X. — This  is  Htone  hauled  from  the  other  worliing  shafts  of  the  tnnnei. 

Y.— These  are  to  be  furnished  for  the  work  under  the  terms  «f  the  contract. 

B.^B. — At  the  inner  end  ofthe  12-inch  drain-pipe  there  mast  beavalve,  ver;  secnrelf 
placed  on  account  of  the  great  head  of  water,  and  this  item  provides  for  the  emplaoe- 
nieiit  and  means  of  reaching  it  from  the  surface. 

C.  C. — It  win  be  necessary  to  close  the  Congressional  spring  honse  against  the  en- 
trance of  water  from  the  reservoir  and  raise  it  above  the  surface  of  the  water. 

This  item  covers  the  neaessary  expense. 

D.  D. — This  is  a  necessary  expense  not  mentioned  In  the  original  apeci&catioD  and 


E.  E. — The  detailed  plans  for  this  gate-house  have  not  been  made  and  the  cost  can 
only  be  given  approximately. 

To  thoroughly  control  the  water  of  the  tunnel,  reservoir,  and  mains,  the  gat«-faouH 
must  be  very  strong,  complicated,  and  expensive,  and  it  is  believed  will  cost  fully  the 
amount  herein  stated. 

Out  of  the  appropriation  of  |43l,3T3,75  there  has  been  expended  to  June  30,  1885, 
and  dne  the  contractors  for  retained  percentage,  (251,118.93  iHaviug  for  further  work 
the  sum  of  #180,154.82. 

LAND    FOR  RESBRVOIS. 

The  total  amounts  appropriated  for  land  for  the  reservoir  is  (210,350,  as  follows : 

By  act  of  July  15,  I8tl2 $35,350  00 

By  act  of  July  7,  1084 W7,5O0  00 

By  act  of  March  3,1885 87,500  00 

210,^0  00 
On  this  there  has  been  paid  for  land  and  expenses  appertaining  to  ita 

acquisition  the  sum  of 207,^6  47 

Leaving  an  available  amount  of 3,993  53 

As  far  as  known  this  will  be  snfflcient  to  satisfy  all  remaining  claims. 
Very  respectfnlly,  your  obedient  servant. 

Thomas  W.  Stiio?(b, 

Captain  of  Engintirt. 
Mnj.  Q.  J.  Ltdecksr, 

Corp*  qf  Engintrri,  17.  S.  A, 


Office  Washimgton  aqueduct, 

Washington,  D.  C,  J>tne  29,  1885. 
General:  The  preseat  project  for  the  uew  reservoir.  Dear  Howard 
University,  provides  for  certain  iron  pipes  to  be  laid  in  tbe  bottom  of 
the  reservoir,  as  indicated  on  the  tracing  herewith }  they  were  to  be 
thoroughly  calked  and  imbedded  in  concrete,  and  were  (tesigned  to 
carry  off  the  ordinary  flow,  sewage,  &c.,  of  the  small  streams  entering 
the  site  of  the  reservoir  near  its  northeasterly  and  north  westerly  limits. 
The  atorm-waters  were  to  be  talten  oflf  in  open  channels,  except  where 
the  depth  of  excavation  re<imred  for  bringing  them  to  tlie  proper  grade 
necessitated  the  construction  of  closed  conduits;  those  Hood  channels 
leading  a.TO\m&t<V«Te«e^^w.'c  Mu»^«iad  discharge  below  the  dam  in  the 
Btream  N^tocV  tio'"  &mQ.%  ftiaN^Sisu-j  Sa  -«\M3«i'(Si.%.  -ift»«,cvoir  la  lot»t«d. 
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Thns,  on  the  tracing  herewith  the  iron-pipe  drains  are  indicated  by  the 
dotted  black  lines  from  the  points  A,  B,  and  O,  passing  under  the  dam 
to  outlet  in  stream  at  F ;  O  M  L  is  the  east  flood  channel  passing  into 
conduit  (L  K)  and  discharging  into  the  stream  at  F  through  the  open 
by- wash  (K  F);  A  B  D  is  the  west  flood  channel  which  discharges 
into  the  stream  at  F,  through  the  closed  conduit  DBF.  This  is  the 
provision  made  in  the  detailed  plan  of  reservoir  proposed  by  Captain 
Hoxie,  and  represents  the  project,  as  I  understand  it,  on  which  the  ap- 
propriation for  the  work  was  based,  and  in  the  project  submitted  by 
me  it  was  my  aim  to  hold  to  the  former  unless  there  appeared  strong 
reasons  for  changing  it.  It  is  my  opinion  that  the  particular  part  of 
the  project  now  under  consideration  will  accomplish  its  purpose  at  the 
least  cost,  and  that  it  will  properly  guarci  the  purity  of  the  water  sup- 
ply. But  it  has  been  made  quite  apparent,  recently,  that  it  is  necessary 
not  only  to  so  arrange  that  experts  and  the  more  thoughtful  among  the 
people  shall  be  perfectly  satisfied  with  the  means  taken  to  insure  purity 
of  supply,  but  that  these  means  should,  so  far  as  possible,  be  such  as 
to  afford  no  chance  for  exciting  the  alarm  or  suspicion  of  any  consider- 
able portion  of  the  community. 

The  arrangements  described  above  do  not  fill  this  condition,  and  for 
this  reason  I  have  now  the  honor  to  recomtnend  that  the  present  proj- 
ect be  modified,  by  omitting  the  iron-pipe  drains  and  substituting 
closed  conduits  for  the  open  flood  channels ;  we  will  then  have  on  the 
east  and  south  a  closed  conduit  or  sewer,  extending  from  P  to  F,  on  the 
line  P,  O,  L.  K,  F,  and  on  the  north,  west,  and  south  a  like  conduit  from 
A  to  F  on  tne  line  A,  B,  D,  E,  F,  the  common  outlet  for  both  conduits 
will  be  through  an  arched  culvert,  under  Trumbull  street,  to  the  stream 
below.  Gutters  to  intercept  the  surface  flow  from  the  lands  surround- 
ing the  reservoir  will  be  built  where  necessary. 

Captain  Symons's  estimate,  based  on  contract  prices  for  like  work, 
shows  the  increased  cost  of  modifying  the  plan  as  herein  proposed  to 
be  $37,763.81.  A  copy  of.  his  estimate  is  transmitted  herewith.  The 
total  amount  appropriated  for  the  reservoir,  including  laud  damages, 
is  $641,523.75,  of  which  thete  has  been  expended  to  date,  including  con- 
tractors' retained  percentages,  $441,016.41.  An  additional  appropriation 
of  about  $110,000  will  be  required  to  complete  it  according  to  the  exist- 
ing project,  or  $150,000  if  modified  as  now  recommended. 
Very  respectfully,  your  obedient  servant* 

jGr.  J.  Ltdeoker, 
Major  0/  Engineers. 

Brig.  Gen.  John  NEtVTON, 

Chief  of  En^gineerSj  U.  8.  A. 


REPORT  OF  THE  BOARD  OF  ENGINEERS  CONVENED  BT  SPECIAL  ORDERS 
NO.  107,  HEADQUARTERS  CORPS  OF  ENGINEERS,  JULY  16,  1886. 

Washington,  D.  0.,  July  24, 1886. 

The  Board  having  carefully  examined  into  the  questions  submitted 
for  its  consideration,  is  of  opinion  that  the  present  project  for  diverting 
the  flow  of  the  three  small  streams  that  pass  into  and  across  the  site  of 
the  reservoir  should  be  modified  as  recommended  by  Major  Lydecker 
in  his  letter  to  the  Chief  of  Engineers,  dated  June  29, 1886,  viz,  by  sub- 
stituting closed  culverts  or  sewers,  with  connecting  ^tt^r&  «k\^^^^^\f^ 
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intercept  all  surface-flow,  for  the  iron  pipes  imbedded  in  the  bottom  of 
the  reservoir  and  for  the  open  flood  channels.  Sufficient  reason  for  this 
course  is  set  forth  in  Major  Lydecker's  letter,  and  the  Board  concurs  in 
the  views  expressed  therein,  but  in  addition  to  what  he  states  it  is  to 
be  noted  that  the  iron  pipes  would  be  inaccessible  at  all  times  when 
there  is  water  in  the  reservoir,  and  cou4d  neither  be  examined  nor  re- 
paired, in  case  of  accident,  until  after  emptying  the  reservoir. 

The  open  flood  channels,  paved  with  rough  blocks  of  stone,  laid  dry, 
would  require  frequent  repairs,  and  become  obstructed  by  the  growth 
of  plants  and  accumulation  of  dirt,  whereby  the  free  flow  of  any  small 
volume  of  water  would  be  checked. 

With  reference  to  the  probable  security  of  storage  and  purity  of 
supply  in  the  reservoir,  the  Board  sees  no  valid  reason  for  mistrust  or 
want  of  confidence  in  the  plans  and  methods  that  are,  or  are  to  be,  fol- 
lowed by  the  officer  in  charge  of  the  work: 

First  The  streams  that  now  drain  the  tributary  valleys,  carrying 
sewage  in  their  waters  to  and  through  the  site  of  the  reservoir,  will  be 
entirely  cut  off'  from  entering  it. 

Second,  Such  portions  of  the  bottom  of  the  reservoir  as  have  been 
exposed  to  the  flow  of  the  tributary  streams  will  be  excavated  and  the 
excavation  filled  with  clay  or  other  suitable  material. 

Third,  A  portion  of  the  bottom  on  the  east  side,  where  a  bed  of  car- 
bonized vegetable  matter  has  been  uncovered,  will  also  be  excavated 
to  a  depth  of  2  or  3  feet,  and  the  excavation  filled  with  clay  thoroughly 
puddled.    And  generally  this  will  be  done  wherever  it  is  necessary. 

Fourth.  All  around  the  side  slopes  and  underneath  the  stone  revet- 
ment will  be  a  lining  of  puddled  clay,  wherever  necessary,  to  prevent 
seepage  into  or  escape  of  water  from  the  basin. 

Fifth.  An  open  paved  gutter,  over  the  closed  culverts,  and  surround- 
ing the  entire  basin,  will  intercept  all  surface  drainage  flowing  towards 
the  reservoir. 

Sixth.  To  establish  a  circulation  of  water  through  the  reservoir,  the 
snpply,  as  it  emerges  from  the  tunnel,  will  be  conveyed  tbroa^h  con- 
duits built  on  the  bottom  of  the  reservoir  to  the  three  corners  most  re- 
mote from  the  effluent  gate-house;  in  this  way  the  water  will  be  received 
at  the  northwest,  northeast,  and  southeast  corners  of  the  reservoir,  and 
have  its  outflow  into  the  mains  at  the  extreme  southwest  corner.  This 
constant  motion  and  the  disturbance  of  the  water  surface  by  winds 
will  prevent  stagnation  and  serve  to  keep  the  water  in  good  condition. 

Seventh.  The  stone  riprap  on  the  banks  will  be  carried  to  a  sufficient 
depth  below  the  water  surface  to  prevent  the  growth  of  plants  and  dSl 
wash  of  the  side  slopes  due  to  wave  action. 

It  is  the  opinion  of  the  Board  that  the  modifications  herein  recom- 
mended, and  methods  of  construction  outlined  as  above,  all  as  proposed 
by  the  officer  in  charge  of  the  work,  will  properly  secure  the  storage 
and  purity  of  supply  in  this  reservoir. 

Thomas  Lincoln  Casby, 

Colonel^  Corps  of  Engineers. 
Wm.  p.  Craighill, 

Lieut.  Col.  of  Engineers. 

G.  J.  LYDKOKiSB. 

Major  of  Engineers. 
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U  U  3. 
ERECTION  OF  FISH-WAYS  AT  GREAT  FALLS  OF  THE  POTOMAC. 

The  act  making  provision  for  the  erection  of  these  fish-ways  reqaired 
that  the  plans  should  be  prepared  under  the  direction  of  the  United 
States  Gommissioner  of  Fisheries.  They  were  furnished  to  this  office 
just  before  the  beginning  of  the  present  fiscal  year. 

It  was  found,  however,  that  their  application  involved  the  use  of  cer- 
tain patents,  and  in  fact  on  the  18th  of  July,  1884,  the  secretary  of  the 
McDonald  Fish- way  Company  filed  a  claim  for  $12,000  royalty,  and  the 
matter  having  been  submitted  to  the  Secretary  of  War,  I  was  instructed 
to  suspend  all  operations  looking  to  the  erection  of  fish-ways,  until  ttna 
claim  was  disposed  of  or  until  further  orders. 

Accordingly  nothing  more  was  done  until  the  spring  of  1885,  when 
on  the  18th  of  March  the  McDonald  Fish- way  Company  executed  a  full 
and  free  license  to  the  Government  to  use  all  its  patents  in  connection 
with  the  erection  of  these  fish-ways,  and  steps  were  at  once  taken  to 
place  the  work  under  contract.  Advertisements  for  proposals  were 
published  April  15, 1885,  bids  opened  May  8,  and  contract  awarded  to 
John  E.  Lyons  at  prices  which,  for  the  estimated  quantities  of  work 
shown  on  the  plans  as  drawn  up  in  the  office  of  the  Commissioner  of 
Fisheries,  will  make  the  cost  of  the  work  $34,160.19. 

Work  under  the  contract  was  begun  June  1, 1885,  so  that  up  to  the 
close  of  the  fiscal  year  there  had  been  no  substantial  progress  beyond 
the  preliminary  work,  such  as  getting  machinery  and  material  on  hand, 
and  a  small  amount  of  excavation  for  the  foundations. 

The  total  expenditures  on  account  of  this  work  to  June  30, 1885,  are 
as  follows : 

Expenses  of  sarv^ys |2|151  08 

Paid  contractor,  estimate  for  June 978  07 

Snperintendence,  advertising,  and  Job  printing 358  80 


3,487  95 


Of  which  amount  the  sum  of  $1,336.87  pertains  to  operations  during 
the  past  fiscal  year. 

The  amount  available  for  completing  the  work  is  $46,403.37,  and 
from  present  indications  it  will  suffice. 

The  following  is  a  money  statement  for  the  fiscal  year  ending  June 
30,  1885 : 

Amount  available  Jnly  1,  1884 $47,848  92 

Amoont  expended  during  the  year.... 208  80 

Amount  nnez^nded  Jane  30, 1886 47,640  12 

Outstanding  habiUties  (including  retained  percentage) 1, 236  75 

Amount  available  June  30, 1885 46,403  37 

In  conclusion  I  desire  to  state  that  Captain  Symons's  course  in  all  mat- 
ters relating  to  the  works  that  have  been  the  subject  of  this  report 
meets  with  my  warmest  approbation,  and  that  I  am  largely  indebted 
to  his  professional  skill,  sound  judgment,  and  close  personal  application 
for  whatever  measure  of  success  I  may  have  attained  in  the  discharge 
of  my  duties  in  connection  with  tiiese  works. 
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Contract  awarded  to  John  E.  Lfons,  dated  Maj  21,  1SS5. 


brport  of  captaik  thouab  w.  stkons,  corps  of  znoufbkitb. 

Office  of  the  Washikoton  Aqdeddct, 

Watkington,  D.  C,  July  30,  IBffi. 
Sir:  I  hare  the  honor  to  aobmit  tbe  followiDe  annual  report  of  operations  forth* 
flacal  year  ending  Jane  30, 1865,     *     ■     *    of  wbioh,  by  your  order,  lam  stiperiDtend- 
ing  engineer. 


TBB  GREAT  FALLS  F 


let  of  Congress  for  the  erection  of  tbe  figh-wayg  coDtained  no  proTimoB 
>ndB]niiAtion  of  laud,  but  a  aupplomentary  aot,  paaaed  during  ttu 


Tbe  original  i 
for  tbe  purcba«i 
eeasionof  1883^ — '84,  provided  therefor. 

On  tbe  leth  of  July,  1884,  tbe  Becretary  of  the  McDonald  Fish  -  way  Compiuiy,  wrote 
a  letter  demanding  a  royalty  of  $1S, 000  npon  the  coniitruction  of  tbe  flsh-way  accoid- 
ing  to  tbe  plana  siibmittei]. 

Upon  tbi8  the  wholequeation  waa  referred  by  yoo  to  tbe  Chief  of  EngineerB  and 
Seoretary  of  War,  b^  tetter  dated  June  29, 1864.  Pending  deciaioD  and  Snal  action 
atl  work  in  connection  with  tbe  flah-ways  was  saspended,  by  order  of  tbe  Secretair 
of  War  until  further  inatnictiona. 

On  March  IB,  1885,  the  McDonald  Fiab-way  Company  exeonted  a  fnll  and  &ee  lieeiH* 
-.■,.►  .„  ...-.  i,g  patented  methods,  plana,  Ac,  and  all  papers  plana,  At 


to  tiiO  QoTeioment  tt 
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were  returned  to  this  office  by  the  Secretary  of  War,  and  Chief  of  Engineers  with  in- 
stractions  to  proceed  with  the  work. 

Detailed  specifioationB  for  the  oonstrnction  of  the  work  were  then  prepared,  and  on 
April  16, 1885,  advertisements  were  made  for  proposals  for  doing  the  work. 

Bids  were  opened  May  8,  and  the  contract  let  to  Mr.  John  E.  L^ons,  of  Baltimordj 
Md.  The  contract  was  executed  on  the  2lBt  day  of  May,  and  active  operations  com- 
menced on  the  1st  of  June. 

Mr.  R.  C.  Smead  was  placed  as  inspector  in  charge  of  the  construction  of  the  flsh- 
ways. 

During  June  a  temporary  dam  was  built  across  the  Maryland  Channel  and  the 
overflow  channel  across  Fallfr  Island  completed,  and  the  water  turned  through  it. 

Work  in  excavating  foundations  for  the  fifth  and  sixth  sections  offish-way  were 
oommenced. 

The  only  work  accomplished  by  the  contractors  during  the  fiscal  year  just  ended, 
and  for  which  they  are  entitled  to  pay  under  their  contract  was  the  excavation  of 
517^  cubic  yards  of  rock.;^  BBflCEii" 

FINANCKS  OF  THE  FISH-WATS. 

Appropriation $50,000  00 

Paid  and  due  contractors $1,086  75 

Surveys  and  preparation  of  plans 2,151  08 

Engineering,  superintendence,  advertising,  and  printing 2^80 

3, 596  63 

Amount  available  for  completing  work 46,403  37 

It  is  believed  that  this  will  be  sufficient. 

Very  respectfully,  your  obedient  servant, 

Thomas  W.  Stuons, 
Captain  of  Eng%ne$r$, 
MaJ.  O.  J.  Ltpecker, 

Carpi  of  Engineen,  U,  8.  A, 
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APPENDIX  VV. 


IMPROVEMENT  AND  CARE  OF  PUBLIC  BUILDINGS  AND  GROUNDS  IN  AND 

AROUND  WASHINGTON. 


BEPORT  OF  COLONEL  JOHN  Af,    WILSON,    UNITED  STATES  ARMY,   OFFIm 
CER  IN  CHARGE,  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1886. 


Office  of  Public  Buildings  and  Grounds, 

Washington,  D.  C,  July  23,  1885. 

General  :  I  have  the  honor  to  submit  the  following:  report  of  opera- 
tions carried  on  upon  the  public  buildings  and  grounds  in  the  District 
of  Columbia,  under  charge  of  this  office,  during  the  fiscal  year  ending 
June  30,  1885. 

In  compliance  with  paragraph  6,  Special  Orders,  No.  109,  Headquar- 
ters of  the  Army,  Adjutant-Geuerars  Office,  May  13,  1885,  I  relieved 
Col.  A.  F.  Rockwell,  U.  S.  Army,  of  his  duties  in  connection  with  these 
works  on  June  1,  1885. 

GROUNDS  south  OF  THE   EXECUTIVE  MANSION. 

The  improved  portion  of  this  park  received  the  necessary  attention  to 
maintain  its  beauty ;  the  lawn  surfaces  were  mown,  roads  raked  and 
rolled,  gutters  and  drains  cleaned,  trees  and  shrubs  pruned  and  watered, 
and  a  number  of  park  settees  placed  in  position. 

During  the  months  of  November,  1884,  and  April,  1885,  1,259  ever- 
green and  deciduous  trees  and  flowering  shrubs  were  planted ;  during 
the  winter  months  the  entire  lawn  surfaces  were  covered  with  a  coating 
of  compost,  about  1,900  cubic  yards  being  used  for  this  purpose;  for 
surface  grading  and  planting  trees  775  cubic  yards  of  soil  was  pur- 
chased and  used ;  the  lower  portion  of  the  grounds,  bordering  on  Seven- 
teenth street,  was  surface-soiled  and  sown  down  in  grass  seed;  the 
worn-down  portions  of  the  lawn  surfaces,  caused  by  pedestrian  travel 
on  the  night  of  March  4,  were  repaired,  top-dressed,  and  sown  with  grass 
seed. 

MONUMENT  GROUNDS,  GREENHOUSES,  AND  NURSERY. 

The  Monument  Grounds,  with  the  exception  of  the  portion  occupied 
by  the  Washington  Monument  and  the  shops  and  sheds  appertaining 
thereto,  were  kept  in  good  order  during  the  year;  lawns  were  mown, 
roads  and  walks  raked,  reptiired,  and  rolled,  gutters  and  drains  cleaned 
and  repaired,  trees  and  shrubbery  trimmed,  and  about  eight  tons  of 
hay  secured  from  these  and  the  Smithsonian  Grounds  for  the  mainte- 
nance of  the  public  animals  belonging  to  the  office. 
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Tlie  GreenhouBe  buildings  were  repaired  where  necesBary. 

A  new  plant-house  100  feet  b^  14  feet  was  coastructed  sod  a  wagon- 
Bhed  pnt  up;  a  new  potting-sbed  was  built  connecting  two  of  the  green- 
houses :  a  new  conical  boiler  was  put  in  positiou  to  replace  one  that  was 
unserviceable. 

About  200,000  ornamental  foliage  and  flowering  plants  were  propa- 
gated in  the  greenhouses  during  the  fall,  winter,  and  spring,  and  were 
])Ianted  in  the  parks  dnriug  the  mouths  of  May  and  June ;  the  crotona, 
]ialni8,  and  sub-tropical  plants  were  removed  from  the  greenhouses  and 
used  in  beds  and  vases  for  the  summer  decoration  of  the  reservations. 

In  the  Nursery  Grounds  the  young  growing  stock  was  well  cared  for, 
having  been  pruned,  mulched,  and  transplanted  when  aecesftary;  in 
Octobiir,  1884,  3,000  young  trees  and  shrubs  were  transplanted ;  in 
April  2,500  cuttings  of  hardy  flowering  shrubs  were  planted  io  the 
propagating  bods,  and  in  May  2,000  seeding  trees  were  removed  from 
boxes  and  placed  in  nursery  rows. 

The  stock  was  increastnl  by  the  purchaaeof  75  trees  and  1,000  shrubs, 
which  were  set  out  in  the  Nursery  Grounds  for  acclimation  before  final 
planting. 

About  3,300  tre<ts  and  shrubs  were  removed  from  the  Nursery  and  set 
out  in  the  public  parks  during  the  year. 

About  17,000  spring  flowering  bulbs  were  purchased  and  ased  for  early 
spring  decoration  of  the  larger  improved  parks. 

SMITHSONIAN   GBOTJNDS. 

These  grounds  received  all  necessary  care  and  attention ;  the  lawns 
were  regularly  uiowa  and  raked,  gutters  and  drains  cleaned  and  re- 
paired, trees  and  shrubs  pruned,  and  some  decayed  and  unsightly  trees 
removed. 

Eight  hundred  and  fifty  cubic  yards  of  gravel  were  used  in  repairinf; 
and  resurfacing  roads ;  3,700  linear  feet  of  new  brick  gutters  were  built 
and  400  linear  feet  of  old  gutters  relaid ;  thirteen  drain  traps  were  con- 
structed and  connected  with  sewers  by  500  feet  of  6-iuch  aud  323  feet 
of  8-inch  terracotta  pipe. 

Temporary  wooden  walks  were  put  down  in  the  autumn  for  the  ooo- 
venieuce  of  pedestrians,  and  taken  up  in  April  and  stored  at  the  nur- 
series. 

ABHOBT  SQUARE  AND  BE8EBTAT10NB  EAST  TO  BOTANICAL  OASDEN8. 

The  small  amonnt  of  funds  available  for  this  park  rendered  it  impos- 
sible to  pay  as  much  attention  to  it  as  it  deserves. 

The  roadways  aud  walks  were  repaired  and  rolled;  lawns  mown, 
raked,  and  rolled ;  sod  margins  edged,  trees  aud  shrubs  pruned,  and  a 
number  of  park  settees  placed  in  position. 

The  park  is  visited  by  many  citizens,  aud,  from  its  situation  between 
ithe  Smithsonian  Grounds  and  Botanical  Gardens,  can  be  made  very 
beautiful.  The  portion  east  of  the  Baltimore  and  Potomac  Railroad 
has  never  been  name<l,  and  I  respectfully  recommend  that  hereafter  it 
be  designated  as  Seaton  Park,  iu  honor  of  that  distinguished  citizen, 
the  late  W.  W.  Seatoo,  who  was  so  greatly  interested  in  the  welfare 
and  prosperity  of  this  city,  aud  who  for  many  years,  as  the  editor  of  the 
National  Intelligencer,  was  a  representative  man  of  the  press  in  this 
section  of  the  country.  ■ 
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BESEBYATIONS  NORTH  OF  PENNSYLVANLA.  AVENUE  AND  WEST  OF  THE 

CAPITOL. 

At  Lafayette  Square  the  lawns  were  coated  with  270  loads  of  manure 
during  the  winter;  new  slate  floors  and  wainscoting  were  placed  in 
position,  and  other  repairs  made  in  the  closets.  In  November  3,434 
flowering  bulbs  were  planted ;  during  the  season  the  lawns  were  mown, 
niked,  and  rolled ;  trees  and  shrubs  pruned  and  watered,  and  beds  of 
ornamental  foliage  and  flowering  and  tropical  plants  set  out;  vases 
were  filled  with  tropical  and  other  plants;  the  gravel  walks  were  re- 
paired and  rolled,  and  the  gutters  and  drains  cleaned  and  repaired 
where  necessary.  It  is  proposed  hereafter  to  keep  this  park,  which  has 
heretofore  been  closed  at  II  p.  m.,  open  all  night. 

At  Franklin  Square  the  usual  care  and  attention  have  been  extended 
to  the  beautiful  grounds.  The  gravel  walks  have  been  repaired,  raked, 
and  rolled,  and  during  the  winter  a  temporary  wooden  walk  was  laid 
from  I  to  K  streets  for  the  benefit  of  pedestrians ;  new  slate  floors  and 
wainscoting  were  placed  in  position,  and  other  repairs  made  to  the 
closets ;  900  linear  feet  of  brick  gutters  were  laid,  a  new  sewertrap 
constructed  and  connected,  and  three  drain  traps  reconnected  with 
terra-cotta  pipe;  4,392  flowering  bulbs  were  planted  during  tjie  year; 
lawns  were  mown,  gutters  and  drains  cleaned  and  repaired,  and  many 
exquisite  beds  of  ornamental  foliage,  flowering,  and  tropical  plants  set 
out    All  trees  and  shrubs  were  pruned  where  necessary. 

Franklin  is  one  of  the  most  ornamental  parks  in  the  city,  and  I  have 
been  urged  by  residents  in  the  vicinity  to  open  for  the  public  use  the 
fine  spring  which  in  years  past  was  frequented  by  the  people.  I  ear- 
nestly recommend  an  appropriation  for  this  purpose.  It  is  proposed  to 
construct  a  grotto  which  will  be  an  ornament  to  the  park  and  will  be 
useful  to  the  people. 

At  Mount  Vernon  Square  the  lawns  were  mown  and  rolled ;  gravel 
paths  repaired*,  raked,  and  rolled ;  gutters  and  drains  cleaned  and  re- 
paired; trees  and  shrubs  pruned,  and  beds  of  ornamental  foliage  and 
flowering  plants  set  out.  A  plank  walk  was  placed  on  the  line  of  Eighth 
street  during  the  winter,  for  the  benefit  of  pedestrians,  and  removed  in 
April. 

At  Judiciary  Parkj  2,100  linear  feet  of  brick  gutters  and  six  drain 
lodges  were  constructed ;  new  terra-cotta  pipe  connections  were  made 
with  drain  lodges  that  had  become  choked  ;  temporary  plank  walks  for 
pedestrians  were  laid  during  the  winter ;  the  floor^  of  the  closets  were 
repaired,  and  a  new  granolithic  pavement  laid. 

The  portion  of  the  grounds  not  occupied  by  the  new  Pension  building 
received  the  usual  care  and  attention ;  gravel  paths  and  roads  were 
raked,  repaired,  and  rolled;  lawns  mown  and  raked;  trees  and  shrubs 
pruned;  gutters  and  drains  cleaned  and  repaired;  beds  of  ornamental 
foliage  and  flowering  plants  set  out,  and  2,005  flowering  bulbs  planted. 
In  anticipation  of  the  early  completion  of  the  Pension  building,  a  special 
appropriation  is  asked  for  the  coming  year  with  which  to  put  this  cen- 
tral park  in  complete  order  and  beautify  it,  as  its  location  deserves. 

All  the  smaller  improved  reservations  throughout  the  city  received 
the  usual  attention  necessary  to  keep  them  in  good  condition;  lawns 
were  mown,  graved  paths  repaired,  flower  beds  planted,  and  trees  and 
shrubs  prnniHi  and  mulched  as  required. 

The  iron  railing  at  the  reservation  bounded  by  Third  and  M  streets, 
New  York  and  New  Jersey  avenues,  was  removed  out  to  the  paving  line, 
and  the  space  gained  graded  and  soiled;  the  fountain  here  was  taken 
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down,  the  irou  basin  removed,  a  new  concrete  basin  made,  and  the  granite 
coping  reset;  1,406  flowering  bulbs  were  planted  in  Farragut  Square, 
and  1,035  in  Thomas  Circle.  The  gravel  walks  in  the  triangles  on  Penu- 
sylvania  avenue  between  Eighteenth  and  Twenty-first  streets  were  re- 
ooated  with  fine  gravel  and  rolled,  and  worn-down  places  ia  the  lawns 
resodded ;  the  post-andchain  fence  at  Eighteenth  street  was  extended 
to  the  brick  pavement  line,  a  flower  bed  20  feet  in  diameter  laid  oat, 
and  additional  trees  and  shrubs  planted. 

The  unimproved  triangle  at  New  Jersey  avenue.  Third  and  N  streets 
northwest,  formerly  6  feet  above  grade,  was  reduced  to  coprespond  with 
street  grades.  The  pavement  and  curbing  arouud  Thomas  Circle  were 
reset,  and  a  suitable  inscriptiou  was  cut  upon  the  pedestal  of  the  statue. 

DU  PONT   CIRCLE  AND  STATUE. 

On  November  24,  1884,  the  bronze  statue  of  Rear- Admiral  Da  Pont 
was  placed  in  position  on  its  pedestal  by  the  contractor,  and  was  for- 
mally accepted  by  the  Secretary  of  War  on  December  3 ;  the  statue  was 
unveiled  under  the  auspices  of  the  Navy  Department  on  December  20, 
1884. 

Du  Po#t  Circle  was  well  cared  for  during  the  year,  and  is  rapidly  be- 
coming an  ornament  to  the  northwest  section  of  the  city ;  the  lawns  have 
been  mown,  trees  and  shrubs  planted  and  pruned,  and  mauy  beds  of 
'ornamental  and  flowering  plants  set  out ;  new  benches  have  been  placed 
in  position,  and  the  park  is  now  much  frequented  by  residents  in  the 
vicinity. 

WASHINGTON  CIBCLE. 

This  circle  has  been  greatly  improved  during  the  year;  the  iron  fence 
has  been  removed,  the  granite  boundary  coping  stones  dressed  and  re- 
set ;  grounds  brought  to  proper  grade  and  surface  soiled ;  new  paths 
laid  out,  coated  with  screened  gravel,  and  rolled ;  lawn  surfaces  sown 
down  in  grass  seed  and  winter  rye;  water  pipes  extended  and  two  drink- 
ing fountains  with  large  ornamental  gas  lamps  erected  ;  ten  lamp-posts 
were  placed  in  position  on  the  margin  of  walks. 

Seven  hundred  cubic  yards  of  soil  were  purchased  and  used  for  top- 
grading  purposes,  aud  200  cubic  yards  of  gravel  for  walks.  Old  and 
decayed  trees  were  removed  and  the  park  greatly  improved  in  appear- 
ance; settees  were  placed  in  position,  and  the  circle  is  now  becoming  a 
place  of  resort  for  the  residents  in  the  vicinity. 

RESBBVATIONS   EAST  OK  THB  CAPITOL. 

The  usual  care  and  attention  were  given  to  the  various  reservations 
in  this  section  of  the  city;  lawns  were  mown  and  raked,  gravel  paths 
repaired,  gutters  and  drain-lodges  cleaned,  trees  and  shrubs  pruned, 
aud  beds  of  ornamental  foliage  and  flowering  plants  set  out. 

At  Lincoln  Park  a  new  slnte  floor,  new  wainscoting,  &c.,  were  placed 
in  the  watchman's  lodge. 

In  reservation  at  the  corner  of  Delaware  avenue  aud  First  street  the 
post- and  chain  fence  was  removed  and  reset,  and  forty-one  sycamore 
trees  planted  in  this  and  adjacent  triangles. 

Sixty  feet  of  2-inch  water  pipe  was  laid  in  the  triangle  at  the  iuter- 
sectiou  of  Massachusetts  avenue,  Seventh  and  B  streets  northeast,  and 
an  outlet  provided  for  one  hose-valve. 
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BESEBYATION  ON  SOUTH  OABOLINA  AVENUE,  BETWEEN  POUBTH  AND 

SIXTH  STBEETS. 

The  surface  grading  of  this  reservation  was  completed,  about  1,200 
cubic  yards  of  soil  having  been  usexl  for  this  purpose;  lawn  surfaces 
were  sown  down  in  grass  seed ;  gravel  roads  laid  out  with  200  cubic 
yards  of  gravel ;  480  linear  feet  of  3inch  and  82  feet  of  2-inch  water- 
pipe  laid,  and  outlets  provided  for  three  hose- valves. 

About  1,800  linear  feet  of  straight  and  circular  curbstone  was  hauled 
from  the  Nursery  Grounds  and  laid  on  the  north  and  south  sides  of  the 
reservation  and  along  the  roadway  around  the  circle. 

BESEBVATION^  ON  NOBTH  CAROLINA  AVENUE,  BETWEEN  SECOND  AND 

THIBD  STBEETS,  BAST— FOLOEB  PABE. 

Extensive  improvements  were  made  at  this  park  during  the  year : 
the  granite  fountain  coping,  formerly  in  Armory  Square,  was  re-erectea 
here,  a  new  basin  constructed,  and  drain-pipe  laid  ;  300  feet  of  3-inch 
and  250  feet  of  2-inch  iron  water-pipes  were  laid  and  outlets  prepared 
for  four  IJ-inch  hose- valves ;  the  gravel  paths  were  repaired  and  rolled, 
and  their  margins  resodded  where  worn  down ;  the  lawns  j^rere  top- 
dressed  with  compost,  resown  with  grass  seed  and  winter  rye,  raked 
and  rolled';  about  1,000  ornamental  evergreen  and  deciduous  trees  and 
shrubs  were  planted,  staked,  and  wired ;  a  number  of  park  settees  were 
placed  in  position. 

This  park  has  been  greatly  improved,  and  acids  much  to  the  beauty  of 
the  locality.  The  reservation  is  immediately  in  front  of  Providence 
Hospital. 

BESEBVATION  NO.   17 — GABFIELD  PABK. 

Operations  were  continued  during  the  year — grading,  setting  curb, 
laying  out  walks  and  roads,  pl#cing  water-pipes  in  position,  &c.;  5,500 
cubicyards  of  soil,  1,200  cubic  yards  of  gravel,  and  400  cubic  yards  of  earth 
were  purchased  and  used  in  this  park  during  the  year ;  4,818  linear  feet 
feet  of  iron  water  pipe,  from  1  to  4  inches  in  diameter,  was  placed  in  posi- 
tion and  outlets  introduced  for  twenty-three  IJ  inch  hose- valves ;  1,351 
deciduous  trees  were  removed  from  the  Monument  Nursery  and  planted 
in  a  temporary  nursery  at  the  reservation  ;  they  will  be  set  out  in  the 
fall  of  1885;  about  1,000  feet  of  granite  curbing  was  set  on  the  bound- 
aries of  the  reservation  bordering  B  street,  and  1,000  feet  rejointed  and 
prepared  for  setting  on  the  northwestern  boundary  lines  of  the  park. 

During  the  present  season  operations  will  be  continued ;  setting  curb, 
laying  brick  sidewalks,  laying  out  roads  and  paths,  planting  trees,  &c.; 
about  3,000  yards  of  soil,  2,000  yards  of  gravel,  and  50,000  brick  will  be 
purchased  for  these  puqioses. 

SETTEES,  IBON  FENCES,  TOOLS,  MANUBE,  ETC. 

Fifty  new  park  settees  were  purchased  during  the  year  and  placed 
in  position  in  the  grounds  of  the  Executive  Mansion,  at  Washington 
and  Du  Pont  circles ;  several  hundred  old  settees  were  repaired,  painted, 
and  refastened  throughout  the  various  reservations,  particularly  in  the 
Smithsonian  Grounds,  Lafayette,  Franklin,  Judiciary,  Farragut,  Mc- 
Pherson,  and  Lincoln  squares. 

Minor  repairs  were  made  to  the  iron  fences  at  many  of  the  reserva- 
tions, and  the  fences  painted  at  Lincoln,  Stanton,  Folger,  Fr«t:s^^^^^^^^ 
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2o""^     EEPr>Err  or  thi;  chief  or  ES^XEZxar  c.  s.  Ajofr. 

XePh*Tv>n,  FwTJkffo::.  Laf^5«r»-.  EAw^aa.  XMctt  Vcsimku  fowa.  aotf 

t.t  tt.&  r.rr,,T'itif^  AH  (wTfTi  :,■:■*  ■  rti -'yn.or  UmpAaad  {MM.4  were  poranti 
afw'.rir  r!t*^  y^tf^n-iTi^  >fan.-;.-ii.  :t:n  p^Aoc  -^hs*  ta  LA^kjene  Siiiure.  ami 
tw»-ri*f  rhfft*  vaj»«*  m  var-y;*  [r-*ri*:  to*  iron  tmcs  in  MePfaena* 
Jyio^rnoere  hrnnz^.  A  tk^  i-rr.i-fj  »n.J  li-Ir^r  wen  «»pf*>y«»i  >iiimi? 
til':  workicii!  ^f^tf^rn  r»rpAtn:i£  aM  ^tb^rri^oiaz  t*)oi4  ni  <lauy  b9«  ed  xStt 
\i^t>.:f.  ^t'>nui\.*.  and  ri*^w  tt^A*  w*re  porr-Cuiiteil  frw»  Dme  B>  ti:Be  tt>  re- 
y'lu^-t:  liumf.  «»'»rn  ari'l  rj;i-^^c'. .'t^affi*^. 

A<t<iKi<m»I  '•i^A,  waminj;  (r*»[>aA4«n.  w^-re  prepared  aad  plaeetiii 
poidtifjia. 

Atjfrtit  lAV^  ';riMc  yafif.^  of  nannre  aod  ;*■•>  eoSie  yards  of  Heii  »>fl 
Wfre  (•'irThaiwdl  ami  tti'rr(in:.'ti;y  \Tn:t3ip'tr*\.i^l,  oikkia^  ftcniat  3.lMi>  ctn- 
\trm\fi  ttf  nrb  tvimfurtl  w  iiicii  wa4  :«pre»!  n{^>B  [b«  t>ark  lawas.  A  Ur^ 
t*:ni|><frar5  fitri-j:  wan  t^nifUiytrtt  (Jnrin;  lh«^  monib:*  of  December.  J Ao- 
nary,  ai.il  yt-.tinvtry  promptty  reoo't'  iog  .«dow  and  we  frow  the  walk^  aod 

The  frMintainfl  ati'l  \r-t*lnn  were  repatretl  and  repoioted  on  Peni^l 
▼aiii»  avcrine  Ifei  ween  Eiiffateeath  aod  Twenty-first  streets,  and  tbai  U 
the  Jiincti'rri  of  M  ami  Twenty  Mr vtriith  ittreetit  repaired,  paioted,  and  a 
new  tlraln  lai'l  U>  the  ntrVf.r.  A  pmtion  of  the  terr»«utla  drain  of  Ibe 
dnnkinit-fifaiiuin  in  Mel'hernon  Square  was  uken  np,  cleaned  oot  and 
rt^Wx],  a  fmiiitain  wa«  ere^rted  in  F<j)ger  Park,  and  new  jet«  were  plaecd 
on  th<Me  at  comer  (rfTweotitrtb  and  P  ittreet>t.  Maitsachiuetta  and  Ner 
York  arena^-n,  ami  Third  and  M  Htreeti*;  the  iron  work  of  the  ranooa 
ffmntainMin  thepaMlcffTtvunflfl  waa[^inte<l.  In  the  late  aatamn  the  t»- 
«irifi  of  (he  Ht<»ne  anri  cement  foontainit  were  filled  with  leaves  Aod  their 
copiiiKt  lutVHn^l  with  ever;:r«en  hriLth  to  protect  them  from  the  action  of 
frimi ;  thi«  covering  wa«  removed  in  the  spring  and  the  water  toroed  oo, 

WATEH-FIPEH  Ain>  nBE-FLnGS. 

The  necetMftry  nare  wan  be»towed  npon  the  water-pipe«  and  fire-plagi 
daring  the  year;  in  the  antumo  the  water  wa.-*  sbnt  off  ftomthe  pnbtic 
gronndn,  the  h<me-valvei(  removed  from  the  pipes  aod  stored  for  tbe 
winter.  The  latter  were  re|tlace<l  in  the  spring  and  tbe  water  tamed 
on ;  fl,(Xll  linear  ff-et  of  iron  water-pipe  from  1  to  4  inches  in  diameter 
waH  laid  tlnring  the  year,  motttly  in  ReNerration  No.  17,  reservation 
on  North  Carolina  avenue,  between  Second  and  Third  streets^  and  that 
on  Sonth  Carolina  avenne,  lietween  Fourth  and  Sixth  streets  Tbe 
Cajiitol  Hpring  |>i|>e  at  North  Capitol  »nd  O  Htre«ts  was  cnt  and  extended 
over  tlie  nf.wrT  tiujit  l>y  tbe  Dixtnct  Commixsioners,  and  the  1-incb  vnlre 
at  North  Capitol  and  Booodarv  streetft  wan  taken  ont, cleaned,  repaiivd, 
and  rcjilH^^^d;  l,^m)  feet  of  jf-incb  aod  1,000  feet  of  1^  inch  robber  ho«e 
were  purchastMl  during  the  year. 

PA.be  LA3IPa  AND   LIGHTING. 

Tbe  uHoal  attention  was  paid  to  tbe  lamps  during  the  year;  thelamp- 
jKwtH  were  repainted  and  the  lanternu  regbized  and  cleaned  when  nw- 
cHHJityi  tbe  avertige  number  of  lamps  ligbtetl  nightly  was  337,  each  lamp 
burning  about  2,U00  bount  and  couHuming  abont  15,600  cubic  feet  o' 
gas. 
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BRIDGES. 

The  bridges  were  maintaiued  in  good  condition. 

The  causeway  leading  tx)  Benuing's  Bridge  was  regraveled  and  6,048 
feet,  board  measure,  of  Georgia  piue  phink  laid  down  on  the  roadway^ 
the  worn-out  plank  being  removed  and  hauled  to  the  nursery  for  use  as 
temporary  foot-walks ;  minor  repairs  were  made  from  time  to  time  to 
the  Anacostia  Bridge:  extensive  repairs  were  made  to  the  Chain  Bridge, 
decayed  stringers  and  planl(  being  removed  and  replaced  by  new  ones; 
in  this  work  12,960  feet,  board  measure,  of  Georgia  pine  stringers  and 
16,293  feet,  board  measure,  of  Georgia  pine  plank  were  used. 

At  the  close  of  the  year  these  bridges  were  in  tolerable  repair,  but 
the  roailways  of  all  three  will  require  entire  renewal  at  an  early  day. 

EXECUTIVE  MANSION. 

The  following  work  was  done  in  the  Executive  Mansion  during  the 
year: 

Carpets  were  removed,  shaken,  and  relaid ;  curtains  taken  down,  re- 
paired)  cleaned,  and  put  up ;  a  new  automatic  filter  and  a  new  large  re- 
irigerator  were  placed  in  the  basement ;  new  matting  and  eight  pairs 
of  lace  curtains  were  purchased  and  placed  in  the  east  room ;  additional 
costly  articles  of  furniture,  such  as  cabinets,  vases,  also  carpets  and 
matting  were  placed  in  the  parlors,  and  extensive  repairs  made  to  fur- 
niture already  there ;  the  fireplaces  in  two  rooms  were  enlarged,  cased 
with  fire-brick  and  furnished  with  portable  nickel-plated  grates. 

New  gas  fixtures  were  placed  in  the  basement  corridor,. new  crystals 
furnished  for  east  room  and  state  dining-room  chandeliers,  the  crystals 
and  glass  of  all  chandeliers  cleaned,  and  four  gilt  chandeliers  and  one 
side  bracket  replated ;  the  stoves,  ranges,  fireplaces,  furnaces,  and  chim- 
neys were  cleaned  and  repaired  where  necessary;  a  new  waste-pipe 
valve  was  put  in  the  house  supply  tank ;  new  down-spouts  put  up  to 
east  portico ;  the  brick  pavement  on  the  east  front  was  relaid ;  the  base- 
ment and  outside  areas  were  whitewashed  and  the  stone  floors  repaired; 
the  roof  of  the  east  portico,  the  lamps  and  fences  in  front  of  the  north 
portico,  the  bases  of  the  portico  columns  and  the  pillars  of  the  north 
park  gates  were  repainted ;  nine  lamps  around  the  mansion  were  re- 
paint^ and  regilded ;  the  wood  work  of  the  small  reception  room  off  of 
the  main  vestibule,  the  wood  work  and  walls  of  the  public  hall  and  of 
five  of  the  upper  rooms  were  repainted  and  one  room  repapered.  The 
ceiling  of  the  state  dining-room,  where  discolored  and  injured,  was  re- 
frescoed  ;  two  new  chandeliers  were  hang  in  one  of  the  executive  office 
rooms ;  the  copper  roof  was  repaired  and  minor  carpentry  and  plumb- 
ing work  done  from  time  to  time. 

The  usual  care  was  bestowed  npon  the  greenhouses ;  all  broken  glass 
was  replaced  and  wooden  staging  repaired;  a  new  drain  was  laid  in  the 
rose-house ;  the  boilers  were  cleaned  and  repaired  when  necessary,  and 
the  brick  floors  in  the  furnace-room  coated  with  artificial-stone  pave- 
ment; a  new  water- tank  and  two  new  slate  benches  were  built  in  the 
cameUa  house  and  one  slate  bench  in  the  propagating  house.  A  large 
number  of  decorative  and  flowering  plants  were  raised  for  bedding  pur- 
X>oses  during  the  year. 

The  large  conservatory  needs  extensive  repairs,  and  for  the  safety  of 
the  building  should  have  a  new  concrete  floor  at  once. 

Minor  repairs  were  made  to  the  stables,  including  pointing  walls,  kal- 
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somining,  painting,  &c.;  the  interior  of  the  stables  needs  extensive 
repairs,  which  will  be  made  at  once. 

In  the  grounds  of  the  Executive  Mansion  the  lawns  were  mown  aod 
raked,  wal]j;s  repaired,  raked  and  rolled ;  trees  and  shrubbery  pruned, 
basin  of  large  fountain  repaired  and  eight  brick  pockets  built  in  it,  in 
which  to  plant  water  lilies.  A  temporary  plank  walk  wa8  laid  through 
the  grounds  in  January  and  removed  in  April.  A  large  number  of  orna- 
mental foliage,  flowering,  and  tropical  plants  were  removed  from  the 
greenhouses  in  the  spring  and  set  out  in  the  grounds;  several  ever- 
green trees  were  transplanted  and  some 'new  ones  set  out;  the  nras 
and  vases  were  repainted  ami  filled  with  plants. 

TELEORAPH  TO  CONNECT  CAPITOL  WITH  DBPARTMKNTS,  ETC. 

The  main  and  local  batteries  in  this  oflice  and  in  the  different  execu- 
tive buildings  received  careful  attention  during  the  year,  and  were  main- 
tained in  good  working  onler ;  the  wires  from  the  Treasury  Department 
to  the  Quartermaster  General's  Office  and  the  Bureau  of  Statistics 
were  taken  down  and  re-run ;  225  feet  of  six  conductor  underground 
cable  were  run  into  the  basement  of  the  United  States  Senate  to  com- 
plete the  connection;  the  old  wires  entering  the  Government  Printing 
Office  were  removed  and  replaced  with  new  ones ;  the  old  two- wire  cable 
was  removed  from  the  roof  of  the  Post-Office  Department  and  replaced 
by  new  wires ;  at  the  request  of  Professor  Baird  the  National  Museum 
was  connected  with  the  line,  the  necessary  wire  run,  and  a  set  of  instni- 
ments  put  in  the  office ;  all  slack  was  cut  from  the  wires  and  all  useless 
fixtures  removed  from  buildings  and  replaced  by  new  ones :  two  old 
poles  were  replaced  with  new  ones  and  four  poles  re  set ;  fifty -four  poles 
have  been  painted ;  all  instruments  and  switch-boards  in  nse  were  kept 
in  good  order. 

The  underground  cable  which  was  torn  up  and  broken  in  June  by 
the  carelessness  of  men  engaged  in  street  improvements  was  promptly 
repaired. 

Mr.  A.  J.  Kennedy,  the  electrician  connected  with  this  office,  has  been 
earnest,  active  and  vigilant  in  the  discharge  of  his  duties. 

SURVEYING  AND  DRAUGHTING. 

The  duties  of  the  draughtsman  required  his  personal  attention  at  all 
times ;  when  required,  to  exhibit  to  those  interested  the  pablic  records 
of  Washington  City,  in  the  Office  of  Public  Buildings  and  Grounds;  he 
is  also  frequently  summoned  to  produce  these  reco^s  in  the  courts. 

During  the  year,  in  addition  to  these  duties,  he  has  made  snrveys  and 
prepared  plans  of  Farragut,  McPherson,  Du  Pont,  Folger,  and  Iowa 
Parks  and  adjacent  triangles,  and  also  of  improvements  in  progress  in 
the  grounds  south  of  the  Executive  Mansion,  in  Washington  Ciitle, 
Garfield  Park,  and  Reservation  No.  18. 

Attention  is  invited  to  the  fact  that  the  original  map  of  the  city  of 
Washington  on  file  in  this  office,  which  was  approved  by  President 
Washington  on  March  2,  1797,  has  become  so  dilapidated  by  constant 
handling  in  court  and  elsewhere  that  it  will  soon  be  totally  aseless. 
This  map  was  prepared  by  Mr.  James  R.  Dermot,  the  city  surveyor,  in 
1796. 

It  is  recommended  that  an  appropriation  of  $500  be  made  for  prepar- 
ing a  correct  copy  of  this  original  map,  and  that  after  its  approval  by 
the  Secretary  of  War  it  be  considered  as  available  for  nse  in  courts  of 
law,  and  the  old  one  be  filed  away  as  a  relic  of  the  past. 


APPENDIX   VV — ^REPORT   OP   COLONEL   WILSON.  2511 

NUMBER  AND  AREA  OF  RESERVATIONS. 

The  number  aud  area  of  public  reservations,  &c.,  under  charge  of  this 
ofBce,  are  as  follows : 


Description.  Ntunber.  Area. 


Sq.fL 

Total  number  of  renerratlons.... 246  408    2(),088 

BeAonrations  highly  improved 38  236    14,052 

KeMrvaiions  partially  improved 47  112    30,679 

Seaervations  nnim proved , 161  SO    19,812 

Keeervationa  incloaed. 


Statues,  10 ;  fountains,  iSi ;  drinking  fountains,  23 ;  gas-lamps,  414. 

ESTIMATES  FOR  THE  FISCAL  TEAR  ENDING  JUKE  30,   1887. 

Salaries  of  employes  of  Public  Buildings  and  Gronnds,  d^c. : 

For  one  clerk $1,600 

For  one  messenger 840 

For  one  public  gardener , 1,800 

For  overseers,  foremen,  draughtsman,  mechanics,  laborers,  &c.  30,000 

One  daj'-watchman,  Franklin  Square 660 

One  night-watchman,  Franklin  Square 660 

One  day-watchman,  Lafayette  Square 660 

One  night-watchman,  Lafayette  Square 660 

Two  day-watchmen  in  Smithsonian  Grounds,  at  $660  each 1, 320 

Two  night-watchmen  in  Smithsonian  Grounds,  at  |720  each 1,440 

One  watchman.  Judiciary  Square 660 

One  watchman,  Lincoln  Square  and  adjacent  reservations 660 

One  watchman  for  Iowa  Circle 660 

One  watchman  for  Thomas  Circle  and  neighboring  reservations.  660 

One  watchman  for  Rawlins  Square  and  Washington  Circle 660 

One  watchman  for  Dn  Pont  Circle  and  neighboring  reservations.  660 

One  watchman  for  McPherson  and  Farra^ut  Squares 660 

One  watchman  for  Stanton  Place  and  neighboring  reservations.  660 
Two  day- watchmen  for  Armory  Square  and  reservations  east  to 

Botanical  Gardens  (Seaton  Park) 1,320 

One  night-watohman  for  Armory  Square  and  reservations  east  to 

Botanical  Gardens  (Seaton  Park) 720 

One  watchman  for  Mount  Yernon  Square  and  adjacent  reserva- 
tions   660 

One  watchman  for  greenhouses  at  the  Nursery 660 

One  watohman  for  grounds  south  of  Executive  Mansion 660 

148,940 

For  contingent  and  incidental  expenses,  office  Pnblic  Buildings 

and  Grounds 600 

For  rent  of  office.  Public  Buildings  and  Gronnds 900 

Improvement  and  care  of  pnblic  grounds : 

For  improvement  of  grounds  north  of  the  Executive  Mansion . . .  |20, 000 
For  improvement  and  maintenance  of  grounds  south  of  the  Ex- 
ecutive Mansion 10,000 

For  ordinary  care  of  greenhouses  and  Nursery 2,000 

For  ordinary  care,  Lafayette  Square 1,000 

For  ordinary  care,  Franklin  Sonare 1,000 

For  care  and  improvement  oi   Reservation  No.   3,    Monument 

Grounds 4,000 

For  continuing  improvement  of  Reservation  No.  17  and  site  of 

old  canal  northwest  of  same 10,000 

For  construction,  removal,  and  repair  of  iron  fences 1, 500 

For  manure  and  hauling  same 5,000 

For  painting  iron  fences,  vases,  lamps  and  lamp-posts 2, 000 

For  purchase  and  repair  of  seato 1,000 

For  purchase  and  repair  of  tools 2,000 

For  trees,  tree  stakes,  lime,  whitewashing,  and  stock  for  Nur- 
sery    3,000 
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Improvement  and  care  of  pnblic  grounds— Continned. 

For  removing  ice  and  snow $1,200 

For  flower  pots,  twine,  basket-s,  and  lycopodinm 1,  000 

For  care,  construction,  and  repair  of  fountains  in  the  public 

grounds 1,500 

For  abating  nuisances 500 

For  improvment,  care,  and  maintenance  of  various  reservations.  20, 000 
For    improvement,   care,   and    maintenance    of   Smithsonian 

Grounds , 15,  000 

For  improvement  and  care  of  Armory  Square  and  reservations 

east  to  Botanical  Gardens  (Seaton  Park) 5,  000 

For  improving  grounds  around  the  Pension  building,  Judiciary 

Square 8,000 

For  an  ornamental  open  structure  of  masonry  and  iron  over 

the  spring  in  Franklin  Square 8, 000 

1116,700 

Care  of  and  repairs,  fuel,  &.c.,  Executive  Mansion  : 

For  care,  repair,  and  refurnishing  the  Executive  Mansion 16, 000 

For  fuel  for  the  Executive  Mansion  and  its  greenhouses 3, 000 

For  care  and  necessary  repairs  of  greenhouses 5, 000 

For  repair  of  conservatory  of  Executive  Mansion 6, 000 

30,000 

Care  and  repair  of  bridges : 

For  two  draw-keepers  at  the  Navy- Yard  and  Upper  Bridges  ( An- 

acostia  and  Benuing's)  at  $720  each 1, 440 

For  one  bridge-keeper  at  Chain  Bridge - 660 

For  ordinary  care  of  Anacostia,  Benning's  and  Chain  bridges, 

includingfuel,  oil,  lamps,  matches,  &c 2,000 

For  replanking  and  painting  Anacostia  Bridge 5,500 

For  raising  causeway  and  approaches  to  Benuing's  Bridge,  con- 
struction of  retaining  walls  and  guard  railing  where  road 
crosses  marsh 10,000 

i9,eoo 

Lighting  the  Executive  Mansion  and  public  grounds : 

For  gas,  pay  of  lamp-lighters,  gas-htters,  and  plumbers ;  for  gas- 
fitting  and  plumbing ;  purchase  and  erection  of  lamps  and 
lamp-posts ;  purchase  ef  matches  and  repairs  of  all  kinds ; 
fuel  and  lights  for  office  and  stable,  for  watchmen's  lodges, 

and  for  the  greenhouses  at  the  Nursery 15,000 

Repairs  to  water-pipes  and  lire  plugs : 

For  repairing  andextending  water-pipes,  purchase  of  apparatus 
to  clean  them,  and  for  cleaning  the  springs  and  repairing  and 
renewing  pipes  of  the  same  that  supply  the  Capitol,  the  Exec- 
utive Manison,  and  the  building  for  the  State,  War,  and  Navy 

Department-s 2,500 

Telegraph  to  connect  the  Capitol  with  the  Departments  and  Government 
Printing-office : 
For  replacing  the  entire  overhead  system  of  wires  with  duplicate 
six-conductor  underground  cable,  being  a  total  distance  of 

about  11,000  linear  feet |10,500 

For  care  and  repair  of  existing  lines 1,500 

12,000 

For  copying  the  original  map  of  Washington  City 500 

Total 246,640 

In  submitting  these  estimates,  some  of  which  are  for  larger  amoants 
than  heretofore  appropriated  and  some  for  entirely  new  work,  the  fol- 
lowing explanation  is  presented  : 

First.  For  overseers,  foremen,  draftsmen,  mechanics,  laborers,  &c, 
$30,000. 

The  amount  appropriated  for  the  fiscal  year  ending  June  30,  1886,  ia 
$26,000 ;  an  increase  of  $4,000  is  requested. 

The  parks  and  reserved  public  spaces  in  charge  of  this  office  com- 
prise an  aggregate  area  of  about  408  acres.  They  are  widely  distrib- 
uted, and  were  evidently  intended  to  be  highly  improved  and  to  receive 
such  permanent  care  as  would  render  them  ornaments  to  the  nation's 
capital.    T\i^  gt^^Ajet  portion  of  the  largest  of  these  parks  are  generally 
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located  in  the  vicinity  of  the  principal  thoronghfares  and  have  been 
highly  improved.  They  are  at  present  popular  places  of  resort,  A  num- 
ber of  the  small  reservations  in  prominent  sections  of  the  city  have  also 
been  highly  improved  and  form  attractive  spots  of  verdure  amid  their 
brick  and  stone  surroundings .  This  year  four  more  of  tbese  will  be  im- 
proved. T]ie  beauty  of  these  parks  depends,  in  a  great  measure,  upon 
the  neatness  and  order  in  which  they  are  kept.  Their  lawn  surfaces 
require  frequent  mowing,  and  should  be  freely  watered  during  the  sum- 
mer months,  while  their  walks,  ornamental  evergreen  and  deciduous 
trees  and  shrubs,  their  flower-beds,  &c.,  require  unremitting  attention 
to  preserve  them  in  best  condition. 

The  present  regular  working  force  of  gardeners  and  laborers  em- 
ployed, provided  mainly  from  this  appropriation,  is  not  sufficient  to 
ftilly  perform  the  duties  required.  The  most  necessary  work  in  many  of 
the  parks  can  only  be  performed,  and  minor  but  important  duties  are 
neglected,  to  the  detriment  of  the  ornamental  character  of  the  grounds. 
The  area  of  improved  parks  is  annually  increasing  by  the  completion  of 
work  for  which  special  appropriations  have  been  provided,  and  a  cor- 
responding increase  in  the  working  force  must  be  made  to  maintain 
them  in  their  improved  condition. 

Second.  Kight-watchmen,  at  a  cost  of  $660  each  per  annum,  are  re* 
quested  for  Franklin  and  Lafayette  squares. 

These  parks  are  prominent  resorts  for  recreation  and  pleasure  of 
citizens  in  the  section  of  Washington  in  which  they  are  situated.  They 
are  generally  more  frequented  in  the  evening  after  the  hours  of  labor 
of  the  day-watchmen  are  over,  and  for  the  protection  of  the  citizens  and 
of  the  property  of  the  United  States  and  the  preservation  of  the  trees, 
shrubs,  and  plants,  that  add  so  much  to  the  beauty  of  the  parks,fnight- 
watchmen  are  necessary. 

Third.  A  park  watchman  is  recommended  for  the  grounds  south  of 
the  Executive  Mansion. 

This  recently  improved  park  is  much  frequented  by  pedestrians,  and 
the  roadways  form  one  of  the  most  popular  carriage  drives  in  the  city. 
The  protection  of  the  park  improvements  and  the  maintenance  of  regu- 
lations for  the  comfort  of  visitors  render  the  appointment  of  a  watch- 
man imperatively  necessary. 

Fourth.  For  the  improvement  of  the  grounds  north  of  the  Executive 
Mansion,  $20,000. 

With  this  appropriation  it  is  proposed  to  remove  the  old  worn  and 
broken  flag  pavement  and  the  boundary  wall  on  the  Pennsylvania 
avenue  front  of  the  Executive  Mansion  Grounds,  which  are  not  in  keep- 
ing with  the  surrounding  improvements,  to  lay  down  a  substantial 
dressed  North  Kiver  bluestone  flag  pavement  of  large  size,  similar  to 
the  adjoining  pavement  of  the  State,  War,  and  Navy  Departments 
building,  and  to  construct  a  suitable  ornamental  granite  boundary  wall 
with  piers  and  coping  stone  and  a  low  iron  railing;  also  to  resurface 
with  Portland  cement  pavement  the  interior  walks  of  these  grounds. 

Fifth.  For  improvement,  care,  and  maintenance  of  grounds  south  of 
the  Executive  Mansion,  $10,000. 

It  is  proposed  to  expend  this  sum  as  follows : 

For  purchase  of  gravel  and  for  labor  required  for  resurfacing  the  roads 
and  paths  and  for  construction  of  additional  walks,  $3,000. 

For  i)urchase  of  soil,  grass  seed,  and  fertilizers,  and  for  maintaining 
the  lawns  in  good  condition,  $800. 

For  ornamental  trees  and  ^rubs,  and  labor  of  planting  and  caring 
for  them,  $1,000. 
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For  purchasing  and  erecting  four  drinking  foautains  and  making  the 
necessary  water  and  sewer  connections,  $8(X). 

For  constructing  400  Hnear  feet  of  ornamental  stone  wall,  with  piers 
and  coping  stone,  required  for  the  northeastern  boundary  of  the  park, 
$3,200. 

y  ^  For  constructing  a  park  lodge  provided  with  conveniences  for  public 
comfort,  $1,200. 

Sixth.  For  care  and  continued  improvement  of  Be«ervation  Ko.  3, 
Washington  Monument  Grounds,  $4,000. 

It  is  proposed  to  maintain  in  good  condition  the  roads,  walks,  and 
lawn  surfaces,  and  to  construct  additional  walks  for  the  convenience  of 
travel  through  these  grounds  in  portions  which  would  not  be  liable  to 
change  by  the  construction  of  terrace  slopes  or  other  improvementB 
which  may  be  adopted  in  completing  the  work  around  the  base  of  the 
monument. 

Seventh.  For  continuing  improvement  of  Reservation  No.  17  (Garfield 
Park),  $10,000. 

It  is  proposed  to  continue  the  work  in  progress  for  the  improvement 
of  this  park,  to  lay  out  roads  and  paths,  construct  gutters,  drains, 
setrer-lodges,  and  to  plant  trees  and  shrubs ;  of  the  amount  estimated, 
$4,000  will  be  applied  to  the  purchase  of  gravel,  soil,  cobble-stone, 
drainpipe,  brick,  &c.,  and  $6,000  to  the  labor  of  construction. 

Uighth.  For  removing  snow  and  ice,  $1,200. 

The  amount  appropriated  for  this  fiscal  year  is  $1,000;  for  the  year 
ending  June  30, 1884,  this  amount  was  not  sufficient.  I  have  asked  for 
$200  more  to  provide  for  contingencies ;  if  the  winter  is  mild  it  will  not 
all  be  used. 

Ninth.  For  improvement,  care,  and  maintenance  of  varioas  reserra- 
tions,  $20,000. 

It  is  proposed  to  provide  materials  and  labor  for  maintaining  in  good 
condition  the  partly  improved  parks  and  to  continue  their  improve- 
ment ;  to  furnish  materials  required  for  the  maintenance  of  the  highly 
improved  parks  for  which  no  special  appropriation  is  provided,  and  to 
continue  the  improvement  of  totally  unimproved  public  spaces  in  vari- 
ous sections  of  the  city,  the  surroundings  of  which  have  been  highly  im- 
proved by  the  citizens. 

The  amount  of  increase  over  the  appropriation  for  the  present  year 
is  imperatively  needed  for  the  prosecution  of  the  following  work,  which 
should  be  done  during  the  next  fiscal  year: 

The  reconstruction  of  the  concrete  walks  in  Iowa  Circle ;  repairing 
and  resurfacing,  in  part,  the  asphaltnm  walks  in  Rawlins,  MePherson, 
and  Farragnt  parks ;  construction  of  asphaltnm  walks  on  principsJ 
lines  of  travel  in  Washington  Circle,  Stanton.  Folger,  Jadiciary, 
Mount  Vernon,  and  other  parks,  the  foot- walks  ot  which  have  become 
public  thoroughfares ;  it  is  also  proposed  to  construct  suitable  small, 
ornamental  lodges  for  watchmen  in  Du  Pont,  Iowa,  Mount  Vernon,  and 
other  parks. 

Tenth.  For  improvement,  care,  and  maintenance  of  the  Smithsonian 
Grounds,  $15,000. 

This  park  contains  the  Smithsonian  Institute,  the  National  Museum, 
and  the  site  for  the  Medical  Museum,  which  will  be  commenced  this  year. 

It  is  proposed  to  provide  materials  and  labor  to  maintain  the  park  in 
good  condition,  and  to  coat  with  concrete  material,  similar  to  that  in  use 
by  the  District  government  for  street  surfaces,  the  principal  roadway 
approaches  to  the  Smithsonian  Institute  and  the  National  Musenm- 
owing  lo  the  xucreased  travel  of  vehicles  over  these  roads  it  has  been 
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found  impracticable  to  maintain,  them,  with  their  present  grayel  sur- 
faces, in  good  condition  daring  the  winter  months. 

It  is  also  proposed  to  construct  a  suitable  park  lodge  with  the  neces* 
sary  coDveDiences  for  public  comfort. 

Eleventh.  For  improvement  of  Armory  Square  and  reservations  east 
to  Botanical  Gardens,  the  reservations  to  be  hereafter  known  as  Seatom 
Park,  $5,000. 

These  parks  comprise  an  area  of  about  30  acres,  with  road  and  walk 
surfaces  of  over  10,000  square  yards;  the  approaches  to  the  Armory 
building,  now  used  by  the  Fish  Commission,  are  in  bad  condition,  and 
need  extensive  repairs;  it  is  proposed  to  put  the  roadways  and  walks 
in  complete  order,  to  construct  gutters,  drain-lodges,  &c.;  to  improve 
the  lawns  and  to  plant  additional  trees  and  shrubs.    • 

Twelfth.  Improving  grounds  around  Pension  building.  Judiciary 
Square,  $8,000. 

This  bailding,  now  nearly  completed,  is  already  occupied ;  suitable 
approaches  to  it,  through  the  park,  have  not  been  provided,  and  the 
grounds  around  it  are  blocked  with  piles  of  earth  and  clay  removed 
from  the  foundation.  It  is  proposed  to  grade  and  plant  these  grounds, 
about  four  acres,  with  ornamental  trees  and  flowering  shrubbery,  to 
form  lawns  and  flower  beds  where  practicable,  and  to  construct  con- 
crete walks  in  the  direct  lines  of  travel  from  the  surrounding  streets. 

Thirteenth.  For  constructing  an  ornamental  structure  of  masonry  and 
iron  over  the  springs  in  Franklin  Square,  $2,000 

The  springs  in  this  park  are  deemed  especially  valuable  by  the  resi* 
dents  in  the  vicinity  and  are  not  now  available.  I  have  been  urged  to 
open  them  for  the  benefit  of  the  public ;  it  is  proposed  to  make  tht 
necessary  excavation,  to  inclose  the  springs  with  masonry,  to  construct 
granite  steps  descending  to  them,  to  surmount  them  with  an  orna- 
mental structure  which  will  be  an  attractive  feature  of  the  park,  and  to 
make  approaches  to  it  from  the  park  walks. 

Fourteenth.  For  raising  the  causeway  approaches  to  Benning's  Bridge, 
constructing  retaining  walls  and  placing  guard  railings  where  the  road- 
way crosses  the  marsh,  $10,000. 

This  roadway  is  now  periodically  overflowed  by  the  high  spring  fresh- 
ets, subjecting  the  residents  of  a  large  section  of  the  a^acent  countiy 
to  personal  inconvenience  and  loss  by  closing  this  important  avenue  to 
the  city  of  Washington ;  it  is  proposed  to  raise  the  low  portions  of  the 
roadway  about  3  feet,  to  construct  retaining  walls  to  prevent  spreading 
into  the  adjacent  marsh,  and  to  put  up  guard  railings. 

Fifteenth.  For  constructing,  removing,  and  repairing  iron  fences, 
$1,500. 

•This  appropriation  has  heretofore  been  $500,  and  has  been  devoted 
to  coDStruction  and  repair ;  $1,000  is  added  to  it,  and  is  submitted 
without  recommendation  The  qaestiou  of  removing  the  tall  iron  fences 
from  around  the  parks  has  been  widely  discussed  and  opposite  views 
expressed  by  distinguished  citizens.  I  have  been  strongly  urged  to 
take  action  and  remove  them  at  once,  the  reasons  given  being  that  the 
driving  of  cattle  through  the  streets  and  the  roaming  at  large  of  ani- 
mals is  no  longer  permitted;  moreover,  it  is  said  that,  by  confining  out- 
lets to  certain  localities,  the  police  find  it  difficult  to  reach  persons  re- 
quiring their  assistance.  In  view  of  the  decided  opinion  of  Congress, 
as  indicated  in  the  act  of  March  3, 1877,  which  specially  prohibits  the 
removal  of  iron  fences,  I  have  declined  taking  other  action  than  to  re- 
spectfully submit  this  estimate  without  recommendation,  understand- 
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ing  that  if  tbe  appropriation  ia  made  it  will  be  the  wish  of  Congress 
that  the  feuc«8  shall  be  removed. 

Sixteenth.  For  care  and  repair  of  and  refnrnishing  the  Execative  Mao- 
Bion,  1 16,000. 

It  was  found  iLat  by  repairing  and  patching  the  roof  of  the  MansioD 
at  a  small  cost  a  new  roof  would  probably  be  unnecessary  during  tbis 
fiscal  year,  so  that  the  J4,000  appropriated  for  tliat  parpose  will  proba- 
bly not  be  osed.  It  is  respectfully  urged  that  the  entire  sum  estimated 
may  be  appropriated  for  the  comtug  fiscal  year,  so  that  if  absolately 
necessary  a  uew  roof  may  be  constructed,  and  if  not,  the  funds  may  be 
applied  to  reTarnishing  some  of  the  bedrooms  where  the  famitare  is 
ihabby. 

Sffcenteenth.  For  care  and  necessary  repairs  of  the  Execative  MansitHi 
greeuhoases,  $5,000.  ' 

The  sum  appropriated  for  the  past  two  years  has  been  only  94.000, 
while  previons  to  that  for  several  years  it  was  (6,500.  While  I  will  be 
able  to  make  absolately  necessary  repairs  now  required,  the  available 
funds  will  not  admit  of  tnncb  needed  painting,  and  it  is  recommended 
that  for  the  next  fiscal  year  the  sum  of  |5,00O  be  appropriated. 

Eighteenth.  For  repairs  to  conservatory,  Executive  Mansion,  96,000. 

The  floor  of  this  building  is  in  such  bad  condition  that  in  wetting 
down  the  plants  the  waste  water  percolates  through  the  brick  arches 
and  endangers  the  safety  of  the  structure.  It  should  at  once  be  re- 
placed with  a  uew  covering  of  asphaltom;  the  old  wooden  benches 
ihould  be  replaced  with  slate  slabs  on  iron  frames,  and  new  heating 
pipes  should  replace  the  old  ones,  which  are  in  bad  condition  and  of  m- 
suflicient  capacity. 

The  necessity  for  this  work  cannot  be  overestimated,  and  it  is  hoped 
that  this  appropriation  will  be  made. 

Ifineteenth.  Oare  and  ropairof  bridges. 

For  two  draw-keepers  at  N^avy-Yard  (Anacostia)  and  Benniog^ 
Bridges,  |1,440. 

It  18  respectfully  recommended  that  provision  be  made  for  two  bridge- 
keepers  for  this  service,  as  in  former  years. 

The  draw  of  the  Anacostia  Bridge  is  required  to  be  opened  for  small 
vessels  running  to  the  almshouse  and  jail  and  to  the  upper  waters  <rf 
the  Eastern  Branch.  The  services  of  two  men  are  required  to  open  this 
draw,  and  in  addition  to  this  service  they  have  been  employed  iu  making 
minor  repairs  to  this  and  to  Bennng'e  Bridge,  the  latter  about  2  miles 
above. 

Ttoentieth.  For  replanking  the  roadway  and  foot- walks  and  repaiatiiig 
iron-work  of  Anacostia  Bridge,  $5,500. 

This  bridge  is  probably  subjected  to  more  travel  than  any  other  in 
the  District  of  Columbia,  being  the  direct  approach  to  the  city  from  tbe 
large  agricultural  district  southeast  of  the  Eastern  Branch  of  the  Poto- 
mac. Tbe  condition  of  the  wood-work  is  such  as  to  demand  immediate 
attention,  and  an  appropriation  is  earnestly  recommended  for  it. 
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Financial  Biatemeniforflbcal  year  ending  June  30, 1885. 


Title  of  appropxiAtion. 


Available 

at  begin« 

nlng  of 

flacal  year. 


Appropri« 
ated  by 

general  de- 
ciencyact 
approyed 
March  3, 
1885. 


ImpToyeioeiit  and  eare  of  publio  f^nnda . 
Repairs,  foel,  &c..  Execntive  Mansion  ... 
Liiibting,  &c..  Executive  Mansion,  Sec  ... 
BepaiiB  to  water-pipes  and  fire-pliies 

)ieg^ph  to  connect  thn  Capitoii 

Government  Printing  Office 


Telegraph  to  connect  the  Capitol  with  the  Departments  and 


Constructing,  repairing,  and  maintaining  bridges,  District  of  Co* 

Inmbia 

Salaries  of  employ6s,  Public  Buildings  and  Oronnds,  under  Chief 

Engineer   

Bent  of  office,  Public  Buildings  and   Grounds,  under  Chief  Bn> 

ginoer 

Contingent  expenses,  Public  Buildings  and  Grounds,  under  Chief 

Engineer 

Improvement  and  care  of  public  grounds,  188&-'86  (act  March  3, 

1H85)* 

Pedestal  for  statue  of  the  late  President  James  A.  Garfield  (act 


July  7,  1884) 
Unveiling  statue  of  Rear*  Admiral  Dn  Pont  (act  July  7, 1884) 


$64,500  00 

10, 000  00 

16,000  00 

2,500  00 

1,250  00 

2,000  00 

43, 840  00 

900  00 

500  00 

2,000  00 

80,000  00 
500  00 


$7,000  00 
10.500  00 


Expended 

and 
pledged. 


$09,812  16 

28,498  89 

li,941  07 

2,402  02 

1,260  09 

1, 986  86 

48, 182  17 

900  09 

498  09 

1,789  29 


496  67 


*Not  available  until  March  8,  1885. 

Although  I  have  been  iu  charge  of  this  office  but  two  months,  I  can- 
not close  withoat  bearing  testimony  to  the  faithfal^  energetic,  and  intelli- 
gent manner  in  which  Mr.  E.  F.  Goncklin,  overseer  and  chief  clerk,  and 
Mr.  Gtoorge  F.  Brown,  public  gardener,  have  performed  the  various  and 
important  duties  intrusted  to  their  charge. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Lieut  Col.  of  Engineers^  Colonel  U.  S.  A. 

To  the  Ghief  of  Engineers,  U.  S.  A. 


APPENDIX  Y  Y. 


ISSUE  OF  PUBLISHED  CHARTS  OF  THE  NORTHERN  AND  NORTHWESTERN 

LAKES. 


ANNUAL  BEFOBT  OF  LIEUTENANT-COLONEL  0.  M.  FOE,  C0BF8  OF  EN- 
QINEEBS,  BVT.  BBIG,  GEN,  U.  8.  A.,  FOB  THE  FISCAL  YEAB  ENDING 
JUNE  30,  1885. 


TJnitbd  States  Engineer  Offioe, 

Detroit^  Mioh.^  July  16, 1885. 

Sm :  I  have  the  honor  to  transmit  herewith  my  annnal  report  on  the 
'Mssue  of  the  published  charts  of  the  northern  and  northwestern  lakes'^ 
for  the  fiscal  year  ending  June  30, 1885. 

Very  respectfully,  your  obedient  servant, 

O.  M.  POB, 
Lieutenant'Oolanel  of  Sngineers^ 

Bvt  Brig.  Oen.,  U.  8.  A. 
The  Chief  of  Bngineses,  XJ.  S.  A. 


The  issue  of  the  charts  to  registered  vessels  has  continued  during  the 
year  in  accordance  with  regulations ;  also  their  sale  at  a  fixed  price 
(to  cover  cost  of  paper  and  printing),  to  any  who  desired  to  purchase. 

The  following  table  shows  the  extent  of  this  business : 

Table  ihawing  the  i$iu€  of  okarU  of  the  northern  and  narihweetem  lakes  during  iheJUo^H 

year  ending  June  30, 1885. 


DMoriptioii. 


Obuts  on  hand  Jaly  1,  1884 

Ohartfl  Moeired  daring  the  year 


Charte  iasaed  to  reaaeli.  ice 
Obarts  lold  at  80  oonta  each. 


Charts  on  hand  July  1, 1885. 


Number. 


2,879 
6,726 


<268 


TotaL 


6,080 


<018 


The  sum  of  $248.40  was  turned  into  the  Treasury  from  sale  of  828 
chartSy  at  30  cents  each. 

Total  number  of  charts  issued  to  Jaly  1,  1884 132,677 

Issued  between  July  1, 1884,  and  July  1,  1885 5,086 

Total  issued  to  July  1,  1885 137,763 

Estimate  of  funds  for  survey  of  northern  and  northwestern  lakes  for  the  fiscal  year  ending 

June  30, 1887. 

For  printing  and  issuing  obarts  for  tbe  use  of  navigators,  and  electrotyping 
copper  plates  for  chart  printing |2,00O 

S519 


APPENDIX  Z  Z. 


EXPLORATIONS  AND  SURVEYS  IN  THE  DEPARTMENT  OF  TEXAS. 


REPORT  OF  MAJORS W.  R.  LIVERMORE,  CORPS  OF  EXGINEER8,  FOR  THE 

FISCAL  YEAR  ENDING  JUNE  30,  1885. 


Headquarters  Department  op  Texas, 

Office  Engineer  Officer, 
San  Antonio^  Tex.j  September  1,  1885, 

General:  I  have  the  honor  to  submit  the  followiDg  report  of  oper- 
ations in  the  Department  of  Texas  for  the  year  ending  Jnne  30,  1885. 

The  months  of  July  and  August  were  occupied  in  completing  a  topo- 
graphical plat  of  surveys  made  during  the  ))receding  years.  This  plat 
covered  an  area  of  about  fifty  thousand  square  miles,  thirty  thousand 
of  which  were  surveyed  in  1883,  and  the  remainder  taken  from  the  re- 
sults of  previous  years  and  reports  of  scouts. 

Before  starting  upon  this  expedition  of  1883, 1  had  made  application 
for  the  necessary  instruments  to  measure  the  primary  triangulation, 
but  did  not  succeed  in  getting  them,  and  was  therefore  compelled  to  use 
inferior  ones,  designed  for  rough  topographical  work,  imperfectly  grad- 
uated, and  of  too  little  optical  power  to  show  the  stations,  which  were 
sometimes  more  than  one  hundred  miles  distant  ^  hence  the  topograph- 
ical plat  was  based  upon  a  number  of  tertiary  triangulations,  which 
often  had  to  be  extended  over  distances  altogether  disproi>ortionate  to 
the  length  of  the  bases  and  depended  upon  the  mountain  summits,  not 
^ways  well  defined,  to  indicate  the  trigonometrical  points. 

This  topographical  work  was  so  elaborate  and  so  extensive  that  it  was 
deemed  advisable  to  complete  the  primary  triaugulation  for  which  the 
stations  had  already  been  built  and  the  angles  measured  with  inferior 
instruments. 

In  July,  1884, 1  received  from  the  engineer  depot  suitable  instruments 
for  this  kind  of  work,  viz,  one  secondary -base  apparatus,  one  Troughton 
&  Simms  theodolite,  14-inch  limb,  and  one  Oambey  theodolite,  6  inch 
limb. 

After  explaining  the  matter  to  the  department  commander,  the  fol- 
lowing order  was  issued : 

(Speoial  Orden  Ko.  109.] 

HSADQUARTBRd  DEPARTMENT  OF  TEXAS, 

San  Antonio,  Tex,,  August  23, 1S84. 
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II.  An  flzpeditiOD  to  mnnpletA the  primary  trUn^Uticni  aod  l»titiid«  dctanaiBatisM 
of  tha  conDtry  wcat  of  the  Bio  Pect^  Texaa,  and  to  obtain  geimal  knowleds*  of  thM 
legioD,  will  MornniEed  and  pmoeed  aoeoOD  as  proper  arrsogementa  ahall  uvebea 
eompteted.    The  datiea  will  ceaae  Dot  later  than  December  lU  next. 

HaJ.W.  R.LiTflnnore,CorpB  of  EnjEinreni,  chief  eDgineerofflcer  of  the  Depaitmea^ 
will  command  ;  he  will  proceed  to  Fort  DaTia,  Tezaa,  to  complete  Uie  ornnizatiaB. 
The  following  officera  and  enliited  meo  will  report,  aa  indicated,  to  H^Jor  utct 
on  dale*  to  be  Uied  by  him ;  Second  Lieuts.  E.    B.  Ivee,  Nineteenth  Infantr 
Leichton  Finley,  Tenth  Cavalry,  at  Fort  Davis,  Tcxai.    Second  Lieut.  W.  7*   ' 
EiKhtfa  Cavalry,  at  San  Antonio,  Texaa. 

The  commanding  officer.  Fort  DaTiB,will  detail  onenon-commiarionedoffioeraiidSf* 
private*  of  cavalry,  fnlly  monnted  and  eqnipped,  and,  in  addition,  one  non-oommii- 
■ioned  officer  and  five  privates  of  inrantry,  to  be  reporteil  to  U^ol 


F.fij-, 


By  order  of  Brigadier-General  Stanley. 


m 


Iq  compliaace  with  the  above  order  tbe  expeditioD  left  Fort  Davuon 
the  13th  of  September.  The  trausportatation  consisted  of  two  annj 
wagona,  one  escort- wagon,  one  spring-wagon,  two  iDBtmment-carts,  ox 
pBck-mnles  and  fonr  saddle-horses. 

A  snppl>  camp  was  pennanently  established  near  Marfa. 

On  the  19th  of  September,  accompanied  by  Lieutenant  Ives,  I  left  the 
main  camp  and  occnpied  station  Limpia,  remaining  there  nntil  tbe  26tiL 
In  the  mean  time  LieDteoant  Finley,  with  Topographical  Assistanti 
Bostock  and  von  Thaden,  were  occupied  in  measuring  the  base  line. 

On  my  retnm  to  Marfa  the  parties  were  dnided  np  as  follows:  Liea- 
tesants  Ives  and  Finley  proceeded  on  October  2,  via  Harphyville,  to 
Mount  Ord, Santiago,  Tarlinga,  and  San  Jacinto  Peaks,  completing  Hh 
aeoondary  triangnlatioD  and  topography  of  that  region  November  14. 

Meanwhile  with  Lieutenant  Flynu  I  occupied  Cathedral  and  Baldj 
peaks  and  some  of  tlie  base  stations. 

Topographical  Assistants  Bostock  and  von  Thaden  measured  tbe 
base  line,  occnpied  the  neighboring  stations,  and  took  observations  for 
latitude  and  azimuth  at  Station  E,  near  Baiicheria. 

On  the  14th  of  November,  with  Topographical  Assistant  von  Thadeo, 
I  went  to  Davis  Banch,  where  we  arrived  on  the  15th.  Here  we  met 
Lieutenant  Ives,  and  the  parties  were  divided  np  as  follows  :  Assisted 
by  Lieotenant  Ives  I  made  a  survey  of  the  country  between  Darii 
Banch  and  Presidio  del  Norte,  and  connected  tbe  triangulation  with  aa 
astronomical  point  established  by  the  boundary  survey  of  I852.*  Lien- 
tenant  Finley,  with  Topographical  Assistant  von  Tbadec,  occnpied 
Station  Chinati,  and  Lieutenant  Flynn,  with  Topograpbioal  Assisunt 
Boetock,  continued  work  on  the  base  station. 

I  returned  to  Marfa  from  Presidio  del  Norte  November  25,  leaving 
Lieutenant  Ives  to  survey  south  of  San  Jacinto  and  east  of  Prendio 
del  Norte.  Topographical  AsHiutant  von  Thaden  joined  Lientenaot 
Ives  after  the  completion  of  the  work  on  Chinati  sumnait,  and  IJen- 
tenant  Finley  returned  to  Marfa  on  the  27th. 

November  30,  with  Lieutenant  Flynn,  I  went  by  the  Southern  PadSt 
Eailroad  to  El  Paso,  and  by  the  Tesas  Pacific  Bailroad  from  El  Pa« 
to  San  Martin  Spring,  occupying  points  along  the  route  necessary  H 
complete  the  triangulation,  and  to  hll  in  the  topography  of  snch  paiV 
of  the  country  as  were  not  surveyed  by  previous  expeditions. 


'See  Keport  on  tbe  United  State*  and  Mexican  Boundary,  Tol.  I,  page  191 
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While  at  El  Paso  the  triangalation  was  roaghly  oonnected  with  an 
astronomical  station  located  at  Fort  Bliss  by  Captain  Wheeler  in  1878.^ 

In  the  mean  time  Lieatenant  Finley  and  Topographical  Assistant 
Bostock  occupied  Sierra  Blanca  and  Eagle  Mountain. 

The  parties  arrived  at  Fort  Davis  December  10,  and  the  expedition 
was  broken  up  on  the  same  day. 

I  returned  to  San  Antonio  December  16,  leaving  Topographical  As- 
sistant Bostock  and  von  Thaden  to  determine  the  longitude  of  Marfa; 
but,  owing  to  the  impossibility  of  completing  the  telegraphic  connection, 
they  were  recalled  December  28.  On  their  return  they  occupied  Tree 
Hermanos  Peak  December  31  and  connected  Maxon  Spring  railroad 
station  with  the  triangnlation  on  January  1, 1885.  • 

A  preb'minary  computation  of  the  triangnlation  was  made  in  the  fleld, 
showing  results  which,  in  point  of  accuracy,  would  compare  favorably 
with  the  best  geodetic  work  on  record,  and  upon  this  basis  a  final  plot 
of  the  topography  was  commenced  in  February,  and  on  a  scale  of  1 
inch  to  2  miles. 

I  was  notified  about  this  time  that  funds  would  be  available  for  litho- 
graphing such  maps  as  could  be  prepared  before  the  end  of  the  fiscal 
year.  This  is  the  first  time  for  five  years  that  any  appropriation  has 
been  made  for  this  office. 

In  order  to  obtain  the  Ml  benefit  of  this  appropriation,  sketches  of 
the  whole  area,  so  far  'as  replotted,  were  sent  to  Washington  on  the 
20th  of  June,  together  with  a  military  map  of  Western  Texas,  and  one 
of  Southwestern  Texas  and  the  adjacent  part  of  Mexico. 

The  military  map  of  Western  Texas  was  prepared  during  the  spring 
of  1884,  in  hopes  that  it  might  have  been  lithographed  in  that  year. 
The  results  of  the  survey  of  1883  had  not  then  been  plotted. 

The  map  of  Southwestern  Texas  and  of  the  adjacent  part  of  Mexico 
was  prepared  in  1880,  from  the  results  of  odometer  surveys  made  by 
me  in  1879.  and  from  reports  of  scouts  and  a  compilation  of  maps  pre- 
viously puDlished: 

The  military  maps  of  Western  and  Southwestern  Texas  are  to  be  pub- 
lished on  a  scale  of  1  inch  to  16  miles }  the  topographical  sketches  of 
the  country  west  of  the  Pecos,  on  a  scale  of  1  inch  to  4  miles.   » 

Twocopies  of  the  map  of  Western  Texas  accompany  this  report.  ''  A" 
shows  the  principal  lines  of  the  primary  triafugulation  as  already  com- 
pleted. ^^B"  serves  as  an  index  map  for  the  topographical  sheets,  and 
shows  the  routes  followed  by  the  expeditions  of  1880, 1881, 1883,  and 
1884. 

The  sheets  above  referred  to,  that  were  sent  to  Washington  last  JunCi 
are  those  numbered  1, 2, 5, 6,  7, 10, 11,  and  15.  It  will  be  seen  that  they 
cover  all  the  country  west  of  the  Pecos,  excepting  a  small  strip  lying 
along  this  river,  which  has  since  been  mapped  by  combining  our  own 
surveys  with  some  obtained  from  the  Land  Office  and  from  the  Kew  York 
and  Texas  Land  Company. 

The  officers  and  topographical  assistants  are  entitled  to  great  credit 
for  the  manner  in  which  they  carried  out  this  work. 

Lieutenant  Ives  had  charge  of  an  independent  party  throughout  the 
season,  and  did  good  work  in  secondary  triangnlation,  topography,  and 
photography.  Lieutenant  Flynn  showed  unusual  capacity  as  quarter- 
master of  the  expedition  as  well  as  in  pirmary  triangulation.  Lienten- 
ant  Finley  rendered  valuable  assistance  to  Lieutenant  Ives,  and  at  the 
end  of  the  season  took  charge  of  a  party  of  his  own.    Mr.  Bostock  suo- 

"  See  Annual  Report  of  the  Chief  of  Engineers  1879,  Appendix  O  O,  page  9058. 
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cessfnlly  performed  the  astronomical  work  required  of  him.  aod  bia  wwt 
on  the  primary  trianpralation  could  not  have  been  earpassed. 

Topographical  Assistant  von  Thaden  aided  Lieutenant  Ives  in  t(^ 
graphical  work,  and  Mr,  Bostock  in  primary  triangnlatioD.  Printt 
Joseph  Hampi,  Troop  L,  Eighth  Cavalry,  was  detailed  to  join  the  exps- 
dition  on  the  1st  of  October,  and  was  employed  first  as  recorder  ud 
afterwards  as  observer.  He  did  good  work  in  primary  triangnlatim 
ftnd  topography. 

Thns  the  expedition  of  ISM  completed  the  work  which  had  been  pro- 
jected the  year  before,  as  stated  in  my  last  annoal  report. 

The  to)>ographical  sketches  are  copied  from  the  office  plot  on  a  seak 
of  an  inch  to  2  miles,  which  shows  mo^tof  the  to|>ograpby,  e«peciall;of 
the  mouiitains,  as  accurately  as  it  could  be  plotted  from  that  scale;  bat 
in  some  cases  the  meaiideriiigs  of  the  streams  have  been  taken  from  tbt 
records  of  the  Land  Office. 

A  great  many  altitudes  have  been  computed  from  vertical  ansle8,aDd 
the  triangulation  api>ear8  to  be  as  good  as  can  be  required.  The  qoad- 
rilaterals  and  iudepeudent  systems  of  triangles  show  a  probable  eiror 
of  less  than  tuitrv  If  more  assistants  were  available  for  office  work, 
it  might  be  advisable  to  extend  the  computations  and  perfect  the  draw- 
ings. This,  however,  could  be  done  at  auy  time,  and  it  is  believed  that 
the  work  is  now  in  good  condition  to  preserve  the  reaolta  of  the  survey 
for  future  refereuce. 

Very  respectfully,  your  obedient  servant, 

W.   B.   LiTBRHOSS, 

Major  of  Eitgineen. 
The  Chief  of  Enoinebbs, 

Washington,  D.  0. 
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APPENDIX   AAA. 


EXPLORATIONS  AND  SURVEYS  IN  THE  DEPARTMENT  OP  T^  PLATTE. 


MBPORT  OF  LIEUTENANT  DAN  C.  KING, )r AN,  CORPS  OF  ENO INFERS.  FOR 

THE  FISCAL  YEAR  ENDING  JUNE  30,  1885. 


Headquarters  Department  op  the  Platte, 

Engineer  Ofpice  (in  the  field), 
Mammoth  Hot  SpringSy  Wyo.j  September  9, 1885. 

General:  I  have  the  honor  to  submit,  as  engineer  officer  of  this 
military  department,  the  following  report  for  the  fiscal  year  ending 
June  30, 1885. 

The  field  work  that  has  been  done  under  my  direction  has  been  the 
construction  of  roads  and  bridges  in  the  Yellowstone  National  Park. 
Of  this  work  a  separate  report  has  been  rendered  to  cover  the  working 
season  of  1884,  and  as  soon  as  the  present  season  closes  a  report  will  be 
submitted  to  cover  the  rest  of  the  year. 

In  July,  1884, 1  organized  a  party  at  Fort  Fred  Steele,  Wyo.,  and 
madeareconnaissance  northward  from  Kawlius  to  Fort  McKinney,  Wyo., 
a  distance  of  about  220  miles.  The  object  of  this  reconnaissance  was  to 
ascertain  if  a  suitable  wagon-route  between  these  two  points  could  be 
found.  The  work  occupied  about  three  weeks,  and  a  report  of  it  was 
submitted  to  the  department  commander  August  5,  1884.  This  com- 
prises all  the  field  work  done  under  my  direction  during  the  year. 

The  work  in  the  office  has  consisted  in  making  drawings  on  linen  of 
the  plans  of  all  the  posts,  and  of  the  plots  of  all  the  military  reser- 
vations in  the  department  excepting  Fort  D.  A.  Kussell,  Wyo.,  which 
was  in  the  course  of  reconstruction,  and  in  regard  to  which  I  could  ob- 
tain no  accurate  information.  From  each  of  these  drawings  from  seven- 
teen to  twenty  blue  prints  were  made.  Printed  descriptions  of  each 
post  and  reservation  were  also  prepared.  Ten  copies  of  each  blue  print 
and  of  each  legend  were,  in  compliance  with  instructions,  forwarded  to 
division  headquarters,  and  three  copies  were  furnished  to  the  Chief  of 
Engineers.  Tbe  commanding  officer  of  each  military  post  was  also  fur- 
nished with  a  set  pertaining  to  his  post.  The  remaining  copies  were  re- 
tained for  use  at  department  headquarters. 

I  also  caused  the  notes  of  the  reconnai»«sance  heretofore  described  to 
be  plotted,  and  prepared  an  itinerary  of  the  route. 

I  also  caused  to  be  prepared  and  placed  in  the  hands  of  the  printer 
fhe  manuscript  for  a  new  edition  of  the  tables  of  distances  and  itiner* 
aries  of  routes  in  the  Department  of  the  Platte. 
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EXPLORATIONS  AND  SURVEYS  IN  THE  DEPARTMENT  OP  DAKOTA. 


ItEPOBT  OF  LIEUTENANT  JOHN  B I  DDLS,   CORPS  OF  ENO  INFERS,  FOM 

.    THE  FISCAL  TEAR  ENDING  JUNE  30,  1885. 


Headquarters  Department  op  Dakota, 

Oppioe  Ghiep  Engineer  Opficer, 

Fart  Snellingj  Minn.y  July  13,  1885. 

General  :  I  have  the  honor  to  submit  the  following  report  of  the 
operations  carried  on  in  this  office  dnring  the  fiscal  year  ending  Jnne 
30, 1885. 

PERSONNEL. 

Private  Edward  B.  Summers,  topographical  assistant,  has  been  em- 
ployed throughout  the  year.  Private  Albert  W.  Turner,  topographical 
assistant,  was  discharged  at  his  own  request  on  September  30, 1884. 
Private  Ernest  Bakowiez,  topographical  assistant,  has  been  on  duty 
since  September  30, 1884.  First-class  Private  Herman  F.  Strebe,  Com- 
pany A,  Battalion  of  Engineers,  has  been  on  duty  thronghont  the  year. 
Two  privates  firom  the  Twenty-fifth  Infantry  have  been  on  daily  duty 
in  the  office. 

These  assistants  all  deserve  credit  for  their  attention  to  duty  and  for 
their  valuable  services. 

WORK  PERFORMED. 

Field  work. — ^The  boundary  line  of  the  Yankton  Indian  Reservation 
was  resurveyed  and  marked  by  this  office  during  July  and  August. 
1884.  The  escort  was  furnished  from  Fort  Randall,  Dak.  Report  ana 
map  of  work  have  been  submitted. 

The  boundary  lines  of  the  following  military  reservations  were  resur- 
veyed and  marked  by  this  office  during  the  summer  and  fall  of  1884: 
Fort  Meade,  Dak.,  Fort  Sully,  Dak.,  and  Fort  Abraham  Lincoln,  Dak. 
Report  and  maps  were  submitted. 

The  boundary  line  of  Fort  Pembina  military  reservatipn,  Dakota,  was 
resurveyed  during  May,  1885.  Report  not  yet  8ubmit:ed.  In  all  this 
work  the  transit  was  used  by  Topographical  Assistant  E.  B.  Summers, 
nnder  my  supervision.  The  boundary  line  of  Fort  Randall  (Dak.)  mili- 
tary reservation  was  resurveyed  and  marked  by  First  Lieut.  P.  F. 
Davis,  Fifteenth  Infantry,  and  report  submitted  with  plat. 

The  post  and  reservation  of  Fort  Snelling  is  being  resurveyed  and 
new  map  prepared. 
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The  commandiag  ofBcers  of  all  tbe  posts  in  the  department  of  whieb 
tbere  were  no  reliable  maps  hitve  caused  such  surveys  as  were  necessar; 
to  be  made,  and  tlie  maps  to  be  drawn. 

First  Lieut,  p.  A.  Yaruiini,  Seventh  Cavalry,  submitted  a  report  ofi 
march  made  by  faim  from  Fort  Meade,  Dak.,  to  the  Northern  Pacific 
Bailroad  and  return  by  two  routes.  The  object  was  to  determine  the 
feasibility  of  transporting  stores  from  the  Korthern  Pacific  Bailroad  to 
Fort  Meade. 

First  Lieut.  J.  P.  Thompson  submitted  a  report  of  a  march  throogh 
the  country  north  of  Flathead  Lake,  Mout.,  tnade  to  investigate  the 
complaints  of  the  settlers  against  the  Indians  of  that  vicinity. 

Yarious  scouts  have,  daring  this  spring,  been  made  in  the  northern 
part  of  the  department,  and  reports  submitted.  Likewise  reporteof 
country  passed  over  on  hunting  trips  have  been  received. 

Oonsiderable  work  has  been  done  on  this  reservation  at  the  rifle 
range,  setting  out  stakes  for  leveling,  determioiDg  lines  for  the  layiog 
of  water-pipes,  &c. 

OFPICB  WOKK. 

A  new  map  of  the  department  is  in  course  of  drawing,  also  a  large 
map  of  the  Fort  Snelling  reservation- 
Descriptions  of  all  the  military  posts  in  the  department  have  been 
compiled  from  data  furnished  by  tbe  post  commanders,  and  plats  of  the 
post  and  reservations,  of  »  size  to  be  bound,  with  the  descriptions,  have 
been  prepared  to  accompany  them.  Various  maps  of  the  reservations 
surveyed,  plans  for  the  quartermaster's  department,  copies  of  sooutK, 
&c.,  have  been  drawn  during  the  year.  Blue-print  copies  of  the  de- 
partment map,  and  of  such  other  maps  as  were  ou  hand,  have  been  sent 
to  all  who  desired  them.  Other  maps,  sent  from  the  Chief  of  Engi- 
neers' Office,  have  been  mounted  and  distributed. 

BECOHHENDATION8. 

The  principal  need  of  this  department  is  money  for  the  repair  of  in< 
strnments  and  to  obtain  material.  For  these  purposes  1  renew  the  rec- 
ommendation made  in  the  Report  of  18S4,  that  $.W0  be  appropriated  to 
be  used  iu  this  office. 

Very  respectfully,  your  obedient  servant, 

John  Biddlb, 
Fir$t  Lieutenant,  Corp»  of  Engineert. 
The  Chief  of  Enoineebs, 

Waihington,  D.  0. 
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EXPLORATIONS  AND  SURVEYS  IN  THE  DEPARTMENT  OF  CALIFORNIA. 


REPORT  OF  LIEUTENANT  THOMAS  L,  CASEY,  CORPS  OF  ENGINEERS,  FOR 

THE  FISCAL  YEAR  ENDING  J  USE  30,  18*^5. 


Engineer  Office, 
Headquarters  Division  of  the  Pacific, 

Presidio  of  San  FranciscOy  Cal.y  July  20,  1885. 

Sir:  I  have  the  honor  to  transmit  herewith  a  report  of  operations  in 
this  office  for  the  fiscal  year  ending  June  30,  1885. 

Engineer  officer  in  charge  from  July  1, 1884,  to  October  1, 1884,  Maj. 
W.  A.  Jouen,  Corps  of  Engineers;  from  October  1, 1884,  to  February  1, 
1885,  Maj.  M.  B.  Adams,  Corps  of  Engineers;  from  the  latter  date  un- 
til the  close  of  the  fiscal  ^ear  the  office  has  been  in  my  charge. 

Thef  clerical  force  has  consisted  of  Topographical  Assistants  H.  H. 
Price  and  Clement  Winstanley. 

At  the  request  of  the  governor  of  California,  Maj.  W.  A  Jones  was 
ordered  to  the  Needles  and  Fort  Yuma,  Cal.,  for  the  purpose  of  mak- 
ing observations  for  the  determination  of  the  latitude  and  longitude 
of  those  points.  The  reduction  of  these  observations  was  begun  by  Maj. 
M.  B.  Adams,  and  is  in  part  completed. 

This  office  is  in  constant  communication  with  the  various  railroad 
companies,  who  from  time  to  time  give  information  concerning  changes 
in  their  respective  systems.  These  changes  are  recorded  upon  a  map 
kept  for  that  purpose,  which  is  to  be  forwarded  to  the  Chief  of  Engi- 
neers when  sufficiently  complete. 

As  inspector  of  rifle  practice  of  the  Department  of  California  per 
paragraph  2,  General  Order  No.  1,  headquarters  Department  of  Call- 
fornia,  and  as  itinerary  officer  of  Light  Battery  K,  First  Artillery,  on 
its  annual  march  of  instruction,  per  Special  Order  No.  33,  Department 
of  California,  March  27,  1885, 1  have  been  personally  enabled  to  gather 
several  additional  items,  which  will  aid  in  the  preparation  of  the  above- 
mentioned  map.  The  regions  inspected  under  the  first  head  are  those 
about  San  Diego  and  Fort  Gaston,  and  under  the  latter  an  important 
section  of  country  embraced  by  Alameda,  Contra  Costa,  Napa,  Sonoma, 
Mendocino,  and  Marin  counties.  Meteorological  observations  were  also 
taken  at  stated  hours  of  the  day  during  the  march  of  instruction. 

Operations  have  also  been  directed  to  the  following  ends: 

Surveys  for  military  purposes. 
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Thos.  L.  Casey, 
First  Lieutenant  of  Engineen. 
The  Chief  ov  Emoineees,  U.  S.  A., 

Washington,  D.  G. 
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EXPLORATIONS  AND  SURVEYS  IN  THE  DEPARTMENT  OF  ARIZONA. 


REPORT  OF  LIEUTENANT  THEODORE  A,    BINGHAM,   CORPS  OF  ENGI^ 
NEERS,  FOR  THE  FISCAL   TEAR  ENDING  JUNE  30,  1885. 


HEADQUABTEBS  DepABTMENT  OF  Abizona, 

Office  of  the  Chief  ENaiNEEB, 
Whipple  Barracks^  Ariz.,  June  30, 1885. 

8iB :  I  have  the  honor  to  submit  the  following  report  of  the  work  of 
this  office  for  the  fiscal  year  ending  to-day. 


PERSONNEL. 

Topographical  Assistants  E.  D.  Williams  and  Oskar  Suber  have  beeo 
on  dnty  throughout  the  year. 

field  work. 

During  July,  1884,  the  boundaries  of  the  timber  reservation  of  this 
post  were  re-run. 

This  land  has  since  been  returned  to  the  public  domain  (General  Or- 
der No.  80,  of  1884f  Adjutant-General's  Office). 

October  13,  1884,  to  January  17,  1885,  the  eastern  boundary  of  the 
White  Mountain  Indian  Reserve  was  laid  out.  The  two  topographical 
assistants  accompanied  me,  and  Company  ^,  First  Infantry,  under  its 
captain,  W.  E.  Dougherty,  formed  the  escort. 

We  were  greatly  embarrassed  toward  the  end  by  heavy  snow-storms 
and  accidents  to  men  at  work,  resulting  from  the  extreme  roughness  of 
the  country.  The  line  was  run  south  from  the  White  Mountains,  and 
connected  most  satisfactorily  with  the  southeastern  corner  of  this  res- 
ervation as  established  by  the  Land  Office  survey  in  1883  of  the  south- 
ern boundary. 

Returned  to  my  station  by  way  of  all  the  posts  ot  the  department 
lying  south  of  Whipple,  in  order  to  be  able  to  discuss  intelligently  any 
question  regarding  them  which  might  be  referred  to  this  office. 

February  17  to  5larch  17, 1885. — Absent  from  station  at  Fort  Bowie 
to  assist  in  laying  out  and  constructing  a  water-supply  system. 

No  maps  of  scouts  or  hunts  have  been  sent  to  this  office  daring  the 
year, 
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OFFICE  WORK. 

Completion,  printing,  and  distribntion  of  maps  of  all  the  boundaries 
'of  the  White  Mountain  Indian  Reservation.  These  were  made  on  a 
«cale  a  mile  to  1  inch)  large  enoagh  to  serve  any  discussion  of  boundary 
between  Indians  and  settlers. 

Boad  maps  of  Territory  redrawn,  printed,  and  distributed. 

Skeleton  map  of  Mexico,  showing  existing  and  proposed  railroads, 
made  with  side  sketches  showing  approaches  to  the  city  of  Mexico  and 
the  roads  between  it  and  Vera  Cruz. 

A  new  map  of  the  entire  Teiritory  has  been  completed  and  forwarded 
to  the  Chief  of  Engineers.  It  contains  all  the  informationy  snch  as 
scouts,  &c.,  on  file  in  this  office,  up  to  June  30, 1885.  This  map  was 
greatly  needed,  and  will,  it  is  thought,  be  found  very  satisfactory.  The 
scale  is  large  enough  (8  miles  to  1  inch)  to  show  all  the  roads,  trails, 
and  water  for  camping,  and  will  thus  do  away  with  the  necessity  which 
has  always  heretofore  existed  for  separate  maps  on  a  large  scale  for 
use  on  marches,  and  consequently  saves  much  labor  in  blue  printiDg 
and  mounting  on  linen. 

The  so-called  ^^ official"  map  of  Biecken  and  Eckhoff,  published  in 
1880,  has  heretofore  been  the  "latest,"  but  was  imperfect  in  many  par- 
ticulars. 

There  has  been  a  great  demand  during  the  year  by  officers  serving  in 
this  department  for  maps  of  the  seats  of  war  in  Canada,  Afghanistan, 
and  the  Stldan.  Considerable  work  was  done  in  mounting  and  distrib- 
uting  these  in  addition  to  the  maps  of  the  Territory  called  for  and  of 
the  United  States  west  of  the  Mississippi  Eiver. 

Maps  mounted  during  the  year  57,  comprising  112  sheets  ;  75  printed 
during  the  year,  155  sheets. 

CONCLUSION. 


Two  important  works  were  waiting  to  be  done  when  I  took  charge  of 
this  office  two  years  ago,  viz,  the  laying  out  of  the  boundaries  of  the 
White  Mountain  Indian  Reservation  and  a  new  map  of  the  Territory. 
Both  have  been  finished. 

As  no  money  has  been  for  years  or  is  now  available  for  surveys  in 
this  Territory  or  for  any  other  work,  and  as  all  the  information  in  the 
office  has  been  embodied  in  the  new  map  just  comjfleted,  the  future  du- 
ties of  this  office  will  be  very  light  unless  money  can  be  obtained. 

I  resi>ectfully  suggest  that  the  next  work  should  be  telegraphic  de- 
termination of  longitude  and  the  measnrment  of  a  base  line  on  which 
to  found  a  triangulation. 

1  also  respectfully  repeat  my  request  of  last  year  for  a  camera  and 
photographic  plant  for  use  in  connection  with  surveys. 

I  earnestly  request  your  favorable  recommendation  of  the  following 
sums  for  use  by  this  office  during  the  fiscal  year  ending  June  30,  1886: 

For  telegraphic  determiDation  of  longitudes,  for  measuring  a  base  line  and 

making  a  beginning  of  an  accurate  survey  of  the  Territory |3, 000 

For  drawing-paper,  pencils,  «kc.,  for  ordinary  expenses  of  office  work..    200 

For  camera,  dry  plates,  chemicals,  &c. ,  for  field  use 150 

One  year's  photographic  supply 50 

3,400 

My  thanks  are  due  the  Quartermaster  Department  of  these  and  di- 
vision headquarters  forassistancednring  the  year,  without  which  even  the 
routiiie  \JOiV.  ol  t»Vi^  office  could  not  have  been  carried  on. 
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It  is  proposed  daring  the  coming  year  to  furnish  each  post  in  the  de- 
partment with  one  mounted  copy  each  of  the  map  of  the  ^^  United  States 
west  of  the  Mississippi  River"  and  of  the  new  map  of  the  Territory,  and 
also  to  provide  each  officer  with  a  pocket  mounted  map  of  the  Territory 
for  use  in  the  field.  Also  to  complete,  if  possible,  an  outline  description 
of  the  past  and  present  posts  of  the  department,  with  history,  plans,  &c. 
Very  respectfully,  your  obedient  servant, 

Theo.  a.  Bingham, 
First  Lieutenant  of  Engineers^ 
Engineer  Officer^  Department  of  Arizona^ 

The  Chief  of  Engineeks,  U.  S.  A. 
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A. 

AbBecom  Inlet,  N.  J.,  examination  of  harbor  at  Atlan- 
tic City 

Agate  and  Burlington  bays,  Minn.,  examination  and 
snrvey  of 

Abnapee  Harbor,  Wis.,  improvement  of 

Alabama  River,  improvement  of 

Allegheny  River,  Pa,,  improvement  of 

Alpena  Harbor,  Mich.,  improvement  of 

AUamaha  River,  Ga.,  from  Darien  to  its  month,  ex- 
amination of 

Altamaha  River,  Ga.,  improvement  of 

Alton,  III.,  improvement  of  MisHissippi  River  at 

Amelia  River,  Fla.,  examination  of 

Amite  River,  La.,  improvement  of '. 

Anclote  Harbor,  Fla  ,  examination  of 

Annapolis  Harbor,  Md.,  improvement  of 

Ann,  Cape,  Mass.,  construction  of  harbor  of  refnge  at 
Rockport 

Apalachicola  Bay,  Fla.,  improvement  of 

Apalachicola  River,  Fla.,  improvement  of 

Appomattox  River,  Va.,  improvement  of 

Aransas  Pass  and  Bay,  Tex.,  improvement  of 

Archei 's  Hope  River,  Va.,  impi ovement  of 

Arkansas  River  from  Fort  Gibson  to  Wichita,  snrvey 
of 

Arkansas  River  at  Fort  Smith,  Ark.,  improvement  of. 

Arkansas  River  from  Little  Rock  to  its  mouth,  survey 
of 

Arkansas  River  at  Pine  Blnff,  improvement  of 

Arkansas  River,  improvement  of,  between  Fort  Smith 
Ark.,  and  Wichita 

Arkansas  River,  operations  of  snag-boats  on 

Armor  plates  and  turrets,  &.c.,  information  in  relation 
thereto 

Ashland  Harbor,  Wis.,  in  Ashland  Bay,  Lake  Superior, 
examination  and  survey  of : 

Ashley  River,  8.  C,  improvement  of 

Ashtabula  Harbor,  Ohio,  improvement  of 

Atchafalaya  River,  La  ,  above  Berwick  Bay,  examina- 
tion and  survey  of 

Atlantic  City  Harbor,  N.  J.,  at  Absecon  Inlet,  exam- 
ination of 

An  Sable  Harbor,  Mich.,  improvement  of 

B. 

Back  Bay,  at  Handsboro',  Miss.,  examination  of 

Baldwin  River,  N.  Y.,  at  Baldwiu  Station,  to  connect 

with  Long  Beach,  examination  of 

Baltimore,  defenses  of 

Baltimore  Harbor,  improvement  of  entrance  to 

Bangor  Harbor,  Me. ,  improvement  of 

Barren  River,  Ky .,  report  on  condition  of 
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Bi|f  Srirjri'.wrt  Hin-t.  Mixii..  iniprovenMrnt  of 

kill, II.  Ml*.  ,  iii.i.riiv»-iiwun<r  barlwrst 

hi't'wmu  Ijike.  I-a.,  ImproTFowDt  of 

f>l»-k  B»j'iii.  I  J.,   impn.rf  nMrnt  of 

Blxk  Lak«  H«rlmr.  Mi-b..  iniprnTeinenlof 

W»-k  Kiv«T.  Aril,  an.1  La.,  iii,proTfm«ot  of 

ttti-k  RivfT.  Ark.  kmi  Mo.,  improTCTDent  of 

HlMk  Kiter,  N.  C,  eianiinanou  sod  rarrey  of 

HI.  ':k  Hii";r  Harimr,  Ohui,  impnitcamit  of 

fllBck  Koch  KarlHir,  CoDD.,  improrenmit  of 

fll»r.h  Warrior  River,  Alk.,  impraTcment  of 

IllBi:ki'Bter  Biter,  Va.,  improvnoeDl  of 

Block  lalaad,  B.L,  coDMmcttaD<rfh>rbarof  rafdgeU- 

Blni!  Back  Bar,  Tex.,  improreamit  of 

Board  of  EDfpDMn  for  FortificMioD*  ADd  lor  BiTei  u>d 

Harbor  ImprovemenU 

Bnard  of  Engineers  for  th«  Pacific  CoMt 

Bosnf  Kiver,  L.a.,  eiaminatioa  wiih  Tiew  to  etiMiDg 

outlxM  of 

B<eaf  Biver,  L*.,  improvmneot  of 

BoKne  Bunnd,  N.  C,  betwe«D  New  Bir«r  And  BeMifbrt, 

KiaminktiuD  aodaiirTer  of 

MoMton,  Mbm.,  defenMa  of ' 

UoMton  Harbor.  Ma«B.,  exkminalluLi  and  iorvejof  Fort  ; 

Point  Cliamiel  

Boaton  Harbor,  Hue.,  improTement  of 

BrazoH  River,  Tbi.,  imprDveniettt  of  montb  of. | 

Brazon  tUntiaK",  Tei.,  improTeineDtorbu-'barat 

Breton  Baj,  Mil.,  inproTcmeDt  of.... I 
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Subject. 


Bridge  across  Detroit  River  between  Belle  Isle  and  the 

American  shore 

Bridge  across  Monongahela  River  near  Fairmont,  W. 

Va 

Bridge  across  Saint  Louis  River,  Minn,  and  Wis.,  for 

the  Northern  Pacific  Railroad  Company 

Bridge  across  Willamette  River  at  Portland,  Oreg 

Bridging  navigable  wateis  of  the  United  States 

Bridgeport  Harbor,  Conn.,  improvement  of 

Broad  Creek,  Del.,  improvement  of 

Broad  kiln  River,  Del.,  improvement  of 

Brown,  Fort,  Tex.,  protection  of  river  bank  at 

Brunswick  Harbor,  Ga.,  improvement  of 

Buokhannou  River,  W.  Va.,  improvement  of 

Buffalo  Bayou,  Tex.,  improvement  of 

Buffalo  Harbor,  N.  Y.,  improvement  of 

Buffalo  River,  Miss.,  examination  of   

Burlington  Bay,  Minn.,  examination  and  survey  of 

Agate  and  .  .* . .   

Burlington  Harbor,  Vt.,  improvement  of 

Buttermilk  Channel,  New  York  Harbor,  improvement 

of 

C. 

Cahaba  Ri  ver,  Ala.,  improvement  of 

Calcasieu  Pass,  La  ,  improvement  of 

Calcasieu  River,  La.,  improvement  of 

Caloosahatchee  River,  Fia.,  improvement  of 

Calnmet  Harbor,  111. ,  improvement  of 

Calnmet  River,  improvement  of 

Calumet  River,  examination  and  survey  of,  from  a 
point  half  a  mile  east  of  Hammond  to  forks  of  the 
river 

Calumet  River,  examination  for  proposed  ship-canal 
from,  to  Lake  Calumet 

Cambridge  Harbor,  Md.,  improvement  of 

Canal  at  the  Cascades,  Columbia  Riyer,  Oreg.,  cod- 
struction  of. 

Canal  at  Des  Moines  Rapids,  Mississippi  River 

Canal,  Hennepin,  surveys  for 

Canal,  Louisville  and  Portland,  operating  and  main- 
taining   

Canal,  Muscle  Shoals,  Tennessee  River,  constmction  of. 

Canal,  Saint  Clair  Flats.  Mich 

Canal,  Saint  Mary's  Falls,  Mich 

Canal  and  inland  communication  from  the  Saint  John's 
River,  through  Mosqnito  Lagoon  and  Indian  Riyer, 
lo  Jupiter  Inlet  and  Lake  Worth,  Fla.,  examination 
for 

Canal  from  Calumet  River  to  Calnmet  Lake,  examina- 
tion for  proposed h.. : 

Canaraie  Bay,  N.  Y. ,  improvement  of 

Cane  River,  La.,  examination  of 

Caney  Fork  River  to  Franks  Ferry,  extension  of  the 
survey  of 

Caney  Fork  River,  Tenn.,  improvement  of 

Cape  Ann,  Mass.,  construction  of  harbor  of  refuge  at 
Kookport   - 

Cape  Fear  River,  N.  C,  examination  of  northeast 
branch  of 

Cape  Fear  River,  N.  C,  improvement  of,  below  Wil- 
mington  
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C«pe  Peiir  River,  N.  C,  improvement  of,  from  Wil- 
mington to  Payette ville 

Ctpe  Oirardeati,  iiiiprovemeut  of  HlssiBsippi  Biver  at. 

Casliie  River,  tl.  V.,  eiamiuation  and  anrvey  of,  fnia 
Ito  month  to  the  town  of  Windsor 

Cawidy's  Kayon,  Misti.,  exaniinaCion  of 

Cedar  Keys  Harbor,  Fla.,  improvement  of 

Cedar  River,  Micb.,  improveiueut  at  mouth  of 

Channel  between  Stat'eu  Island  and  New  Jeraey ,  iui- 
]iTovement  of 

Cnareiiloii  Canal,  Saint  Mary's  Parish,  La.,  improve- 
meiit  of , 

Charleston,  ti.  C.,  defenneii  of 

Charleston  Harbor,  ti.  C.,impri>vi)ment  of 

Charlevnii  Harbor,  Micb.,  inipmvement  of 

Charlotte  Hiirlior,  Fla..  eKamiunlioo  of 

Charlotte  Hiirbor,  N.  Y..  impmvemeut  of 

Chattaboucheu  River,  Ala.  and  Oa.,  iiuprovomont  of  .. 

Cheboygan  Hiirbor.  Mich.,  improvement  of 

Cbeesixi II likes  Creek,  N.  J.,  jmpriiveineut  of 

Chehalis  River,  Waab.,  improvement  of .... 

Cbeaapeake  Itav,  removal  of  wrecks  in 

Chester  River,  Md.,  at  Kent  Island  Narrows,  improve- 
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Chebter  River,  Md.,  from  Spry'sLwiding  toCrumpton, 
improvement  of 

Chicago  Hsrtmr,  ill.,  improveuisnt  of 

Chickshominy  Itiver,  Va..  improvement  of 

Chineiiteacne  Bay,  Va.,  to  Ditlaware  Bay,  at  or  near 
Uwes,  Del.,  eKamiaation  and  enrvey  with  a  view  to 
form  coutinnons  inland  Davigutiou  from 

Chippewa  River,  Wis.,  iiuiiroveme.it  of. 

CIiippewaRiveral  Yellow  Bnuku,  Wis.,  improvement  of. 

Cboctawbatchee  River,  Fla.  and  Ala.,  improvement  of. 

Choptank  River,  Md.,  improvement  of 

Cineinndti,  Ohio,  const  nictiou  of  iue-barbor  near 

Clearwater  Harbor,  Fla  ,  examination  and  survey  of.. 

Clearwater  River,  Idaho,  improvement  of  Lon-er 

Cleveland.  Ohio,  examination  on  opening  and  improv- 
ing tbe  channel  known  as  Old  River  Bed  of  tbe  Coya- 
h"ga  River : 

Cleveland  Harbor.  Ohio,  improvement  at 

Cleveland  Harbor,  Obio,  breakwater  at 

Clinch  River,  Tenu.,  improvement  of 

Clinton  Harbor.  Conn.,  improvement  of 

Clinton  River,  Mich.,  examination  and  survey  of 
month  of 

Clinton  Klver,  Hi.^b.,  improveinentof  entrance  to 

C la bfiiot  River,  N.  C,  improvement  of 

OosDjok  Bay,  N.  C,  Improveinentof 

Coolieco  River,  N.  H., improvement  of 

Cockpit  Point,  Va.,  examinution  for  ice-harbor 

Cceur  d'Aleue  Lake  and  River,  Idaho,  examination  of. 

Cohaneey  Creek,  N.  J.,  imnrovenieiit  of 

Colonial  Beach,  formerly  White  Point,  Westmoreland 
County,  Va.,  vxaniinatioD  and  survey  of 

Coldwaler  River,  Mi™.,  improvement  of 

Colorado  River,  Cal.,  Nev.,  and  Ariz.,  improvement  of. 

Columbia  River,  Oreg.,  coDBtrnction  of  canal  at  the 
CaDcades 

Columbia  River,  Oreg.,  defenses  of 

Columbia  KWet,  IjOwm,  *^%<i  improvement  of. 

Coinuibift  Rivet, Ote^.iVw^TONmQ.'MA'A'OiimV.Vv.  tit 
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Colombia  River,  above  month  of  Snake  River,  ezami- 
Dation  of 

Colombia  River,  Oreg.,  water-gauges  on  Lower 

ConecnU  River,  Ala.,  improvement  of 

Congaree  River,  S.  C.,  examination  and  survey  of 

Conusant  Harbor,  Ohio,  improvement  of 

Connecticut  River  above  Hartford,  Conn.,  improve- 
ment of 

Connecticut  River  below  Hartford,  Conn.,  improve- 
ment of 

Contentnia  Creek,  N.  C,  improvement  of 

Corsons  Sound,  N.  J.,  examination  of 

Coosa  River,  Ala.  and  Ga.,  improvement  of 

Coosawattee  River,  Ga.,  improvement  of 

Coos  Bay,  Oreg.,  improvement  of  entrance  to 

Coqnille  River,  Oreg.,  improvement  of  mouth  of 

Corsica  Creek,  Md.,  improvement  of 

Conrtableau  Bayou,  La.,  improvement  of 

Cowlitz  River,  Wash.,  &c.,  Improvenieut  of 

Cross  Villace,  Mich.,  examination  with  view  to  mak- 
ing a  harbor  of  refuge  at 

Cnraberland  River  above  the  month  of  the  Jellico, 
Ky.,  examination  of  condition  of 

Cumbt-rland  River  above  tbe  mouth  of  the  Jellico, 
Ky.,  improvement  of , 

Cumberland  River,  Ky.,  South  Fork  of,  improvement  of 

Cumberland  River,  Tenu.  and  Ky.,  improvement  of  ... 

Cumberland  Sound,  Fla.  and  Ga.,  defenses  of 

Cumberland  Sound,  Fla.  and  Ga.,  improvement  of  en- 
trance to 

Currituck  Sound,  improvement  of 

Cnyahoga  River,  Ohio,  at  Cleveland,  examination  on 
the  opening  and  improving  of  the  channel  known  as 
the  Old  River  Bed 

Cypress  Bayou,  Tex.  and  La.,  improvement  of 

Cypress  Bayou,  Tex. ,  and  lakes  between  Jefferson, 
Tex.,  and  Shreveport,  La.,  rcNurvey  of 

D. 

Dan  River,  Va.  andN.  C,  improvement  of 

D'Arbonne  Bayou,  La.,  improvement  of 

Darien  Harbor,  Ga.,  examination  and  survey  of 

Davis  Island,  lock  and  dam,  Ohio  River,  construction 

of 

Davis  Island,  lock  and  dam,  Ohio  River,  operating 

and  caie  of 

Deer  Creek,  Miss.,  examination  of 

Defenses  of  the  northern  frontier 

Defenses,  sea-const  and  lake  frontier,  general  remarks 

on  and  estimates  for 

Defenses,  torpedo 

Delaware  Breakwater  Harbor,  improvement  of 

Delaware  Bay,  construction  of  ice  harbor  at  head  of  .. 

Delaware  Bay  and  River,  removal  of  wrecks  from 

Delaware  Bay,  examinations  and  surveys  with  a  view 

to  form  continuous  inland  navigation  from  Chinco- 

teague  Buy,  Va.,  to,  at,  or  near  Lewes,  Del 

Delaware  River: 

at  Schooner  Ledge,  improvement  of 

below  Bridesburg,  Pa.,  improvement  of 5 

betjceen  Trenton  and  Bridesburg,  Pa.,  improv-i 
ment  of \ 
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Deluwnre  River — CoDtlnued. 

betwveu  TrentoD  anil  lla  llli>iltb,  iaiprovement  of. .    115    79i) 
near  Clierry  Island  Flats,  improvement  of lltt    USti 

lieti  Muilivs  Itapida  C'aual,  MiBHlBtippi   River,  o|>ernt- 
iiiK  nnil  cure  of ii&t 

DeH  Moines  Rai>i<lB  Canal,  Missisaippi  River,  dr.v  dock 


Den  Moiiieit  Rapids,  MitwiiKiipp 
Detroit  River,  Micfa.,  iiunmve 
Detroit  River,  Mich.,  Ijridge  * 


r,  improvement  ai 


t,  liel 


n  Belle  lale 


.    992 


Dm-eheat  Bayon,  La.,  improvement  of 

Dry  T»rtiiBiis  Harbor,  Fla.,  d«fen8e8  of IHi 

Dii'biiqne,  Iowa,  Improvement  of  harbor  at 24$^ 

Dtiek  Creek,  Del.,  improvement  of 129    e76 

DiiikRiv..r,  Teun.,  improvemeutof |  277 

Uiilutli  Harbor,  Uinn.,  improvement  of i  294 

Dunkirk  Harbor,  N.  Y.,  imiirov.inii.t  of 34:1 

Dntii'K  nnd  rank  nf  ofliourB  of  the  Corps  of  Kn^inrers      37'J 


ynfile  Harbor,  Micb.,  improvement  of 

KiiM  CLcHter  Creek,  N.  Y.,  improvemeni  of  .. 
^^Kaxtnii  Point,  Ud.,  examination  of  harbor  al 
Kiisl  River,  N.  Y.,  removal  ol  oWrintion«  fro 
Ka«t  River,  N.  Y,,  ivmovnl  of  I'ilgrim  Rcnk  ft 
Kcbo  Harbiir,  New  Rochclle,  N.  Y.,  improveu 

Kdenltiii  Bay,  N.  C,  Iniprovenieiit  of 

Kdislo  River,  S.  C,  iniprovrn.em  of 

EdiMo  River,  S.  C,  Nortb  Koik  of  the,  in  tlie  i 
of  Orunicebnt);   uml    l.ex' 


Elil!! 


Ii  Rivf 


,N.J., 


iipr." 


It  of. 


Elk  River,  Md..  iniprovei 

ElkKiver,  W.VH.,impioveimiiti>r 

Elk  River,  T.nn.  and  Ala.,  exmniuation  of 

Eiijtinei^r  drpoi  und  p..Kt  ai  WilletB  Point 

Engineei-H,  battalion  of 

Engineers,  Board  of,  for  Fortilicntion*  nnd  for  River 

and  Hnrb-ir  IniprovemenlM 

EnKineoTR,  Board  of,  for'tbe  PaeiticCoaHt   

EngineetM,  Hebool  of  appIieaLion  at  Willeta  Point,  N.  Y  . 

Erie  Harbor.  I'a.,  iiiiprovenient  of   

ENcainbia  River,  Ala.  and  Fin.,  iiiiprovemeut  of 

Estimati'H  for  snrveys  and  exaniinatiomi,  and  eontin- 

geneies  of  rivere  and  harbors. 

ExplorationR  and  rauonnaissaneeH  in  military  divisions 

and  de|>artm<"  ' 


entimat^'B  for,  ii 


itary  divisions  and  departni 
■  Explorations  and  snrveys  in  Department  of  Arizona.. . 
Explorations  and  surveys  in  Departiueut  of  California . 
Explorations  and  anrveys  in  Deparlnient  of  Dakota.. . 
Explorations  and  surveys  in  Dejiurtinent  of  the  Platle. 

£x['''iratiuiia  and  snrveys  in  Department  of  Texas 

Explorations  and  snrveys  in  DivisioDof  the  Pacific 

lixploratiouH,   ((oagraphicul,  &c.,   west  of  one  hnu- 
dredth  meridian 
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Falls  of  Saint  Anthony,  Minn.,  preservation  of 

Falls  of  the  Ohio  River,  improvement  of  navigation  at. 

Feather  River,  Cal.,  improvement  of 

Fernandina  and  Saint  John's  River,  Fla.,  deepening 
the  inside  passage  between 

Fish  ways  at  Great  Falls  of  Potomac  River 

Flint  River,  Ga.,  improvement  of *. 

Flushing  Bay,  N.  Y.,  improvement  of 

Fort  Brown,  Tex.,  protection  of  river  bank  at 

Fort  Greene,  Newport,  R.  I.,  transfer  of,  for  pnblio  parK. 

Fort  Point  Channel,  Boston  Harbor,  Mass.,  examina- 
tion and  survey  of 

Fox  and  Wisconsin  rivers,  improvement  of 

i'Yaukford  Creek,  Pa.,  improvement  of 

Frankfort  Harbor,  Mich.,  improvement  of *. 

tVench  Broad  River.  N.  C.,  improvement  of 

French  Broad  River,  Tenn.,  improvement  of 

O. 

Galveston,  Tex.,  defenses  of '     45 

Galveston  Bay,  ship  channel  in,  improvement  of 22() 

Galveston  Harbor,  Tox.,  improvement  of  entrance  to..'  22f) 

Gasconade  River,  Mo.,  improvement  of 2.54 

Oedney's  Channel,  New  York  harbor,  N.  Y !  113    7Cy6 

Geographical  explorations  and  surveys  west- of  the  one  i 

hundredth   meridian 37(i 

Georgetown  and  Washington  harbors,  D.  C,  improve*  ! 

ment  of !  139 

Georgetown  Harbor,  S.  C,  improvement  of 174 

Gloucester   Harbor,  Mass.,  examination    and   survey- 

with  a  view  to  removal  of  rock  obstructions 67    540 

GooHC  Rapids,  Red  River  of  the  North,  Minn,  and  Dak. i  271 

Gowanns  Bay,  N.  Y.,  improvement  of ;    93    672 

Grand  Haven  Harbor,  Mich.,  improvement  of '  319 

Grand  Marais,  Mioh.,  harbor  of  refuge  at 29H 

Grand  Marais,  Minn.,  improvement  of  harbor  at I  295 

Grand  River,  Mich.,  improvement  of j  320 

Grass  River,  N.  Y.,  improvement  of,  at  Massena i  353 

Great  Kanawha  River,  W.  Va.,  improvement  of |  2fi^y 

Great  Kanawha  River,  W.  Va.,  construction  of  harbor 

of  refuge  at  mouth  of '  284 

Great  Pee  Dee  River,  8.  C,  improvement  of : . . .    172 

Great  Sodus  Harbor,  N.  Y.,  improvement  of ;  349 

Green  Bay,  Wis.,  improvement  of  harbor  at ;  302 

Greenbrier  River,  W.   Va.,  examination  of |  288 

Greenport  Harbor,  N.  Y.,  improvement  of '    89    664 

Green  River,  Ky..  report  on  condition  of ,  292 

Green  River,  N.  C,  examination  of !  164 

Guttenl>erg,  Iowa,  examination  and  survey  of  Missis-  ' 

sippi  River  in  the  vicinity  of I  266 

Guyandotte  River,  W.  Va.,'  improvement  of 290 
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Hampton  Roads,  Va.,  defenses  of 31 

Handsboro',  Miss.,  examination  of  Back  Bay  at 214 

Harbor  of  refuge,  Block  Island,  R.  I.,  constrnction  of..  76    <)06 

Harbor  of  refuge.  Belle  River,  Mich.,  construction  of . .  329 
Harbor  of  refuge,  near  Cincinnati,  Ohio,  constrnction 

of 284 

Harbor  of  refuge,   Cross  Village,  Mich.,  examination 

for 332 

Harbor  of  refuge,  Grand  Marais,  Mich 298 
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Harbor  of  ntagu,  Gre«t  EuuwbaBiTer,  W.  Vl,  eon- 

■irDrlinn  of _ 4^4 

Harbor  of  rrfogp,  Lake  Hnnm,  const  me  I  ion  of 3^ 

Harbor  of  refuge,  Lake  Pepin,  Ulninippi  Kiver,  eop- 

Xmrttnn  of 48*  Ifi? 

Harbor  nf  refnge,  Hilwankee  Hay,  conirtractioo  of....  307 
Harbor  of  refoge.  Portage  L>ake,  Lake  Uichigan,  con- 

Btroclion  of 316 

HarlioTiif  refofce,  moath  of  Salmon  Biveraod  (he  inner 

natnral  harbiir  thrreal,  ou  Lake  Ontario,  eiainiDa- 

tion  ami  anrvry  for '•tHi 

Harbor  of  refnge,  Sanil  Beach,  L^ke  Hnron 3M  | 

HarlH'r  of  refuge,  Sandy  Bay,  Cape  Add,  Uana.,  enn- 

■Irnctionof €6    5l!0  ' 

'    Harlmrof  ivfiige,  Stoninj^ou.  Conn..  cnDotrDctioD  of..      TS    616 
Harlxirnf  refiiiee,  Sturgeon  Bav  Caual,  Win.,  constrac- 

lionof 304 

HarlMirorn-riigp.  Wo<Ml'>iHu1l,Mam.,con8lrDcti»Dof..      BH    580 

HirleiD  River,  N.  v.,  impri.vrnieul..f 93    674 

Harlow  River,  X.  C,  iinpToveuirnt  ..t t...  IW  1070 

Hay  Lake  Cbaunel,  Saint  Marj'R  River,  Micb.,  im- 

provrnientof 324 

Bell  Gale,  N.  Y.,  improvement  of  uavigatioD  at 96    715 

Heiineiiin  Chub],  Hurvej'H  fur 314 

Hiiii-buni,  Mhhii    examination  ami  Hnrvey  of  barb»r  al . .      67    553 

HiWHiwer  River,  Trnii.,  im|.rovHi..wil  uf «76 

H"l»t«D  River,  Tenn.,  exaniinslion  of «9  ; 

Ho.iiwllitio  River,  MisH.,  examination  of ;  *£•  1429  , 

HuiiioMPnaUny,  Kla.,  examination  uf 314  1373  '' 

Hcini  IhIiiixI  Paw>,  MiHB.,  iniproveiiientof iVi  1361  ' 

Hort"ii'it  Point,  near  Dntcli  Pond  Point,  N.  Y.,  exani- 

inktiiin  lor  a  breakwater  af 95    701  , 

HoiiHoloiiic  River,  Cunn.,  impmvemeiit  «f S&    649 

UuiImiu  Kiver,  N.  Y.,  ezaminatioD  and  survey  of,  from 

Troy  i»  moutb  of  eanal 9G    711  1 

HndHun  Rivpr,  on  tlie  New  Jenej  aide,  from  Weebaw-  | 

ken   to  BergeD  Point,  N.  J.,  rxamiDution  and  snr- 

Txynitb  view  to  deepening  tbe  water  on  that  Bide..:  115    700  ' 

Hadnon  River,  X.  Y..  Improvement  of '     94     677  , 

Humboldt  Bay  and  Harbor,  Cal.,  improvenienl  of. 'Ml 

Hnntinstou  Harljor,  N.  Y.,  examination  and  surrey  of.  ^    9(i    703 

Hnron  Harlior,  Ohio,  improveuieiit  of :  337 

Hyannia,  Maw.,  exaniinatiuD  and  Horvey  with  view 

lodreiH'iiinKthi'biirlHir HO    619. 

Hyannis  Hurlior,  Maw.,  iuiprovement  of 6B    560 

Ice-hiirijorat  Ik-lIe  Rivrr.  Mieh.,  conHtnictiuD  of :W9  ; 

lce-bs>rl>orii<'iirCJnciiinati,Ohio,  comttnictiou  of '^B4  i 

lce-hurlmrnt(;iii-hiiit,Vu.,ex))ii>iQa[iunandantvuyfi>r.,  153  999  ! 

Icf.linrliorut  liiad  of  I>elii ware  Bay '  Wl    840 

Icc-liiirlHir  at  Diilii]i|iie,  Iowh !  d6J 

Jco-barhorat  MiiniiH  Hoolc.  Pu.,(:uiiHtriiclionof I  1-20    Kt9 

lee-liurlrornt  month  of  MiiHkintjnni  River j  ^83  ,  , 

Ice-hnrborat  Mew  Caiitle,  Del i  lilS    872  '  ' 

IllinotH   and  Hichi(;an    Cannl,   HnrveyH    for  enlurge-  ,  ' 

"H-ntof I  314  I 

Illinois  Kiver,  improvement  of 313  i  I 

Indian  River,  Del.,  iiiiprovementof 131     881   :  ' 

Inland  commnnieatiou  from  thu  Sainl  Jobo'a  River,  I 

thrunKli  M<iiii,iiilo  Lagoon  and  Indian  Itiver,  to  Jn- 

piteriiilrtund  Laki- Wuril],Fla.,exuminatiun  for  ..    I'Jl*  1231 
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Inland  navigation  from  Chincoteagne  Bay,  Va.,  to 
Delaware  Bay  at  or  near  Lewes,  Del.,  examinations 
and  snrveys  with  view  to  forming  continnons 

Inland  navigation  from  New  Berne  to  Beanfort,  N!  C, 
improvement  of 

Inside  passage  between  Femandina  and  Saint  John's 
River,  Fla.,  improvement  of 

Islias  Creek,  San  Francisco  Bay,  Cal ,  examination  of. 

J. 

• 

James  River,  Va.,  improvement  of 

Jefferson ville,  Ind.,  constrnction  of  a  levee  at 

Jetties  at  Sonth  Pass  of  the  Mississippi  River,  in- 
spection of 

Jonesport,  Me.,  improvement  of  Moose-a-bec  Bar  at 

Jupiter  Inlet  and  Lake  Worth,  Fla.,  examination  for 
inland  commnuication  from  the  Saint  John's  River 
throngh  the  Mosquito  Lagoon  and  Indian  River  to.. 

K. 

Kanawha  River,  Great,  improvement  of 

Kanawha  River,  Great,  cDnstrnctiou  of  harbor  of  ref- 

nge  at  mouth  of 

Kanawha  River,  Little,  improvement  of 

Kankakee  River,  lud.,  examination  of 

Kennebec  River,  Me.,  defenses  of 

Kennebunk  River,  Me.,  improvement  of 

Kenosha  Harbor,  Wis. ,  improvement  of 

Kent  Island  Narrows,  Md.,  improvement  of . , 

Kentucky  River,  Ky.,  improvement  of 

Kentucky  River,  Ky.,  operating  and  keeping  in  repair 

locks  and  dams  on 

Kentucky  River,  Ky.,  lock  and  dam  at  Beatty ville, 

report  on 

Kewannee  Harbor,  Mich.,  improvement  of 

Keyport  Harbor,  N.  J.,  improvement  of 

Key  West,  Fla.,  defenses  ot 

Key  West,  Fla.,  improvement  of  harbor  at 

Lac  la  Belle  Harbor,  Mich.,  examination  and  survey  of 

La  Fourche  Bayou,  La.,  improvement  of 

La  Grange  Bayou,  Fla.,  improvement  of 

Lake  Bisteneau,  La. ,  examination  of '.. 

Lake  Cbamplain,  examination  and  Hurvey  at  Four 
Channels,  N.  Y 

Lake  City,  Minn.,  construction  of  harbor  of  refuge  at.. 

Lake  Huron,  harbor  of  refuge  on,  at.  Sand  Beach,  Mich . 

Lakes,  nort  hern  and  northwestern,  issue  of  charts  of. . 

Lake  Traverse  and  Big  Stone  Lake,  Minn.,  examination 
with  view  to  connecting 

Lake  Worth  and  Jupiter  Inlet,  Fla.,  examination  for 
inland  navigation  from  the  Saint  John's  River 
through  Mosquito  Lagoon  and  Indian  River  to  ...^.. 

L'Anguille  River,  Ark.,  improvement  of 

Lawrenceburg  Harbor,  Ind.,  exnniinatiou  and  survey  of. 

Laws  of  Forty  eighth  Congresn,  second  session,  affect- 
ing Corps  of  Engineers 

Leonardtown  Harbor,  Md.,  improvement  of 

Lewes,  Del.,  construction  of  piers  at 

Lewis  River,  Wash.,  examination  of 
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Lickio);  River.  Ky.,  examiontion  aud  Hiirvey  of  liar  op- 

poeiM  moath  of :  285 

Little  GgK  MHrboT,  N'.  J.,  removal  of  wreck  oil' :  138    856 

Little  Harbor  at  Portitninutb,  N.  H.,  ei  ami  nation  of  . .  60    4gO 

Little  Kanawha  River,  W.  Va.,  improvemsnt  of 291 

Little  NarTa)i;au8etl  Bav,   R.  1.  ami  Conn.,  improve- 

meotof 78    615 

Little  Red  River,  Ark.,  eiaraiiiatiuu  and  survey  of....  SSi 

Little  River,  Ky..  czauiinatioo  of ^9 

Little  Sodua  Harbor.  N.  Y.,  improvement  of :»0 

Little  Teuuewee  River,  improvemeut  of ;i7B 

Little  Traverse  Bay.  Mich.,  eiamiuation  forharbor  of 

rpfoge  near  Peloakey 3^ 

iMggy  Ba.voii.  La.,  improvement  of 2X) 

LoiiK  Beach,  N.  Y.,  examinatioD  and  survey  of  Baldwin 

River  at  Baldwin  Station  to  coDuect  with 114     789 

Louisville  anil  PorllamtCanal,  operating  and  iii 
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LmliiiKtoii  Hnrbur.  Mich.,  ii 


c  Harbor,  Mivb. 
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197 


MaiiiHiee  Harlmr,  Mich.,  impri 

AlBiiiHliijiie  MnrlHir,  jtieh..  improvement  of riiia 

Maniluwiic  Harbor.  Wii.,  improvement  of 1  ;ilK. 

MantiiaCrfek,  X.  J.,  itiiprovemeut  of 1^3    850 

MapH,  iiiilitary  utid  Reofcnipliical,  jireparation  of 375 

MaiiiiHlii  Bay,  Swaiitim,  Vt„  e.i  am  in  at  ion  ami  survey  nf  357 
Mai^))(>liead  Harbor,  MaHH.,  i-xamiuation  for  n<pairof 

sea-natl 67     537 

Marcus  Hook,  Pn.,  iniprosciuent  ofiw-harbor  at 1,'0    8:t9 

MarqucllA  Harbor,  Micli.,  impri'vemnnt  of 247 

HaKHeuH,  N.  Y.,  improvement  of  Gvaiw  River,  at '  3M 

Mata^forda  Bav,  Tex.,  improvement  of  entrance  to I  ti28 

MattatK)iii  River,  Vn.,  improvement  of i  148 

Matlawan  Creek,  N.  J.;  improvement  of Ill     763 

Maurice  River,  \,  J.  imprnvemeut  of '  127    «68 

Meekei'H  Islnud,  Minn.,  lock  aud  dam  at i  '268 

MelierriD  River,  N.  C,  improvement  of I  IfiO 

Menomoiiee  Harbor,  Micb.  ami  Wis.,  improvement  of  -:  299 

Merrimac  River.  Hbhh.,  improvement  of i    61     499 

Michigan  City  Harbor.  Inrl.,  Improvement  of 1(22 

Ullford  Harlior,  Conn.,  improvement  of >*A    646 

Milwankee  Bay.  conHtrnrtiun  of  harbor  of  refnge  at. . .    307  | 

Milwaukee  Harbor,  WiH.,inipTovemeut  of 308 

Minnesota  River,  Minn.,  inipmvementof  . . 

Mispillion  Creek,  Del.,  improvement  of 

MinsisHippi  (Lower)  and  Missouri  rivera,  operations  of 

HUag-lMialNon 

Misainsippi  River;  • 

alKive  Falls  of  Saint  Anthony,  i 
nt  Allou,  III.,  improvement  of  ., 


130    87b  I 


iprovementof I  2S7 
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Mi8^is8ippi  River — ContiDne<l. 

at  Cape  Girardeaa,  improvement  of 259 

at  Des  Moines  Rapids,  improvement  of '  263 

at  Dubuque,  Iowa,  improvement  of |  262 

at  Falls  of  Saint  Anthony,  improvement  of |  266 

at  Lake  Pepin,  construction  of  harbor  of  refuge. . . '  262 
at  Meeker^s  lahind,  Minn.,  construction  of  lock  and  | 

dam j  268 

at  Quincy  Bay,  III.,  improvement  of i  26r) 

at  Rock  Island  Harbor,  improvement  of ;  26;) 

at  Rock  Island  Rapids,  improvement  of j  263 

•examination  and  survey  for  removal  of  the  bar  \ 
and  obstructions  at  and  near  the  mouth  of  Whip-  \ 

pie  Creek,  in  Quincy  Bay : ;  266 

opposite  Saint  Louis,  Mo.,  improvement  of '  259 

Suy  Island  Levee,  examination  of 266 

between   the    mouths  of   the  Illinois  and  Ohio 

rivers,  improvement  of 259 

in  the  vicinity  of  Guttenberg,  Iowa,  examination 

and  survey  of 266 

from  Des  Moines  Rapids  to  mouth  of  Illinois  Ri  ver, 

improvement  of 261 

from  Saint  Paul  to  Des  Moines  Rapids,  improve- 
ment of i 261 

improvement  of  South  Pass,  inspection  of 214 

reservoirs  at  sources  of '■  272 

snag-boats  on,  operations  of 252 

Upper,  operations  of  snag-boats  on ■  260 

wat^^r  gauges  on 243 

Mississippi  River  Commission,  report  of '  258 

Mississippi  Sound,  defense  of 41 

Missouri  River:  i 

between  Sioux  City  audits  mouth,  improvement  of.; 

snag-boats  on,  operations  of 253 

from  its  mouth  to  Fort  Benton,  Mont.,  survey  of. .. 
examination  and  survey  of  Ninli-na-botna  River,  ' 
Mo.,  with  a  view  to  increasing  depth  of  channel 

in  the 2r>7 

Missouri  River  Commission,  report  of 258 

Mobile,  Ala.,  defenses  of : 41 

Mobile  Harbor,  Ala.,  improvement  of 2U7 

Mobile  River  and  Harbor,  Ala.,  from  lower  anchorage 
up  to  northern  limits  of  city  of  Mobile,  with  view  to  ' 
securing  23  feet  dei^th  of  wat<er,  examination  and 

survey  of j  214 

Mokelumne  River,  Cal  ,  improvement  of •  362 

Mouongahela  River,  improvement  of.^ ■  282 

Monongahela  River,  operating  and  care  of  lock  and  < 

dam  No.  9 282 

Monongahela   River,   bridge   across,    near  Fairmont, 

W.  Va 293 

Monroe  Harbor,  Mich.,  improvement  of 332 

Moose-a-bec  Bar,  Jonesport,  Me.,  improvement  of 56 

Mosquito  Inlet,  Fla.,  examination  and  survey  of 199 

Mosquito  Lagoon  and  Indian  River,  Fla.,  examination 
forinlandconimunicationfrom  the  Saint  John's  River 

through  to  Jupiter  Inlet  and  Lake  Worth,  Fla 199 

Mount  Vernon,  Va.,  improvement  of  channel  at 144 

Movable  dam  at  Davis  Island,  Ohio  River i  280 

Movable  dums,  examination  of  models  and  plans  for. . .    288 
Muscle  Shoals  Canal,  Tennessee  River,  construction  of  '  274 

Muskegon  Harbor,  Mich.,  improvement  of 319 

Muskingum  River,  construction  of  ice-harbor  at '  283 

Mnskingum  River,  Ohio,  examination  and  survey  of..|  28.^) 
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Nkntnoket  Harbor,  Mms.,  improveraeot  of 

Nkfiik  River,  Cal.,  from  moutb  to  Napa  City,  eiantin^ 

tioD  auil  surre;  of 

NarraitanMtt  Ba;,  defenMH  of 

Narraifaniett  Bay,  R.  I.,  ImproTemeut  of 

NatAlbaDT  River,  Ls.,  exaimDation  of 

Neal>«co  Creek,  Va.,  improvement  of 

Neehes  River,  Tex.,  irnproTenent  of. 

Nehiilioi  Bay  ami  River,  Otck-,  examlnatJOD  of  bar  at 


tbem 


iitli  of  tlie  ei 


Name  River,  N.  C,  improyement  of 

K«w  Albany  Harbor,  aud  ihe  river  anil  nbores  adjacent 
thereto,  esapiinBtion  of ■ 

Now  Btdloril,  Ma>i8.,i1efi't])ieaof 

New  Birne  and  Beaiifurt.  N.  C,  inland  navigation  be- 
tween, improvemenr  of 

New  Biift'ulo  Harlmr,  Mich.,  improvemeitt  of 

NowbuTvport  Harbor,  Mara.,  improvement  of 

New  Castle,  Del,,  ice-liarbur  at 

New   Haven   Harbor,  Conn.,   coDBtrnci  ion   of  break- 


New  Haven  Harbor,  Conn.,  defenwti  of 

New  Haveo  Harbor,  Conn.,  improvement  of. 

New  Haveu  Hnrbor,  Conn.,  removal  of  wreck  ftow . . 

New  London  Harbor,  Cor-u.,  defenses  of 

New  London  Harbor,  Conn.,  improvement  of 

New  Orleans,  La.,defenBeH  of 

New  Orleans  Harbor.  La.,  removnl  of  wrecks  from  .. 

Newport  Harbor.  R.  I.,  improvenmnt  of 

Newport  River,  N.  C,  improvement  of 


V  River 


examination  and  snr- 


New  River  and  Beam 

Try  of  sound  between 

New  River,  Va.  andW,  Va.,  improvement  of , 

New  Ri>cbelle  Harbor,  N.  Y.,  improvement  at. 

Newtown  Creek,  N.  Y.,  improvement  of 

Hew  York  Harbor,  defensna  of .' 

New  York  Harbor,  mmnval  of  irrecka  in 

New  York  Harbor,  Gedney's  channel  in,  improvement 
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of.. 


Niaicam  Rivi-r,  N.  Y.,  from  Youugslown  to  Lake  On- 


nof.. 


Niagara  River,  N.  Y.,  impmvement  of 
Niantic  River  and  Harbor,  Ci 
Nisb-na-botans  River,  Mo.,  e 

incrHHuing  depth  of  chnune 
Nomioi  Crei-k.  V».,  improven 

NoofNtck  River,  Wash.,  tiupruvement  6f 

Norfolk  Harbor,  Va.,  and  itH  approachefi,  improvement 

of 

Northern  and  NorlhweHtem  Lakus.  iiwne  of  charts  of.. 
North  Lnndin;(  River.  Va.  and  N.  C.,  improvement  of.. 
North  River  Biir,Cnrritnck  Sonnd,  N.  C,  improvement 
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Ocmalgee  River,  Ga.,  improvement  of 

OooDPe  River,  Upper,  Oa.,  from  Skall  Shoals  to  the 
,  Georgia  railroad  bridge,  examination  and  Hurvey  of.. 

Oconee  River,  Ga.,  improvement  of 

Oconto  Harbor,  Wis.,  improvement  of 

Office  of  the  Cbief  of  Engineers 

Officers  of  the  Corps  of  Engineers,  number  of,  duties  of. 

Ogdensbn^g  Harbor,  N.  Y.,  improvement  of  ..       

Ohio  River,  construction  of  ice-harbor  near  Cincinnati . 

Ohio  River,  Davis  Island  lock  and  dam 

Ohio  River,  examination  and  survey  of  bar  opposite 

mouth  of  Licking  River , 

Ohio  River,  improvement  nf 

Ohio  River,  improvement  of  falls  of 

Ohio  River    at  Jefiersonville,   Ind.,   construction   of 

levee  at 

Olcott  Harbor,  N.  Y.,  improvement  of 

Old  Town  Creek,  Miss.,  improvement  of 

Old  River  Bed,  Cuyahoga  River,  at  Cleveland,  Ohio, 

exaniinatiork  on  the  opening  of  the  channel  known 

as , 

Olympia  Harbor,  Wash.,  examination  and  survey  of. .. 

Ontonagon  Harbor,  Mich.,  improvement  of 

Oosteuanla  River,  Ga.,  improvement  of 

Osage  River,  Mo.,  examination  of,  from  month  to  Linn 

Creek,  with  view  to  movable  locks  and  dams 

Osage  River,  Mo.  and  Kans.,  improvement  of 

Oswego  Harbor,  N.  Y. ,  improvement  of 

Otter  Creek,  Vt.,  improvement  of 

Ouachita  River,  La.  and  Ark.,  improvement  of 

Owensboro',  Ky.,  examination  of  harbor  at 

Owl's  Head  Harbor,  Me.,  examination  and  survey  of 

southern  entrance  to 

F. 

Paducah,  Ky.,  examination  of  harbor  at 

Pamplico  River,  N.  C,  improvement  of 

Pamunky  River,  Va.,  improvement  of «. 

Pascagoula  River,  Miss.,  improvement  of 

Pascagonla  River,  Miss.,  from  Moss  Point  to  anchorage 
in  bay,  examination  and  survey  of 

Pasquotank  River,  N.  C,  above  mouth  of  canal,  exam- 
ination of 

Passaic  River,  N.  J«,  above  Newark,  improvement  of.. 

Passaic  River,  N.  J.,  below  Newark,  improvement,  of.. 

Pass  Cavallo  Inlet,  Tex.,  improvement  of 

Patapsco  River,  Md.,  improvement  of 

Pawcatuck  River,  R.  I.,  examination  and  survey  of. .. 

Pawtucket  River,  R.  I.,  improveni^it  of 

Pearl  River,  Miss.,  improvement  of,  between  Edinburg 
and  Carthage 

Pearl  River,  Miss.,  improvement  of,  below  Jackson... 

Pearl  River,  Miss.,  improvement  of,  from  Jackson  to 
Carthage 

Pease  Creek,  Fla.,  improvement  of 

Pee  Dee  River,  Great,  S.  C,  improvement  of 

Penobscot  River,  Me.,  defenses  of 

Penobscot  River,  Me.,  improvement  of 

Peusacola  Harbor,  Fla.,  defenses  of 

Peusacola  Harbor,  Fla.,  examination  and  survey  of 
outer  and  inner  bar  at  entrance  of 

Peusacola  Harbor,  Fla.,  improvement  of 

Pensankee  Harbor,  Mich.,  improvement  of 
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of ■  164  I 

FetalaniB  Crwk,  Cal.,  iinprovemt-Dt  of '  359 

Pet  it  Jran  River,  Ark.,  examinntina  and  onrvey  of <  252  ' 

Philadelphia,  Pa.,  ilefenseB  of ■    25 

Pierat  Lewea,  Del.,con8tnicltoD  of ]  131     845  ' 

Pierre  Bayou,  La.,  survey  of (232 

Pierre  Bayou,  Miss.,  exaininutioD  of )  226 

Pilgrim  Rock,  East  River,  N.  Y.,  removal  of 97    733 

Pine  River,  Saiiit  Clair  Coiiuly,  Micb.,  examiuation  nf.|  3.32 

Plattabiirft  Harbor,  N.  Y.,  im|>rovenient  of j  355 

PlaqDimioe  BayoD,  La.,  examination  of |  225 

Piymoiith  Harbor,  Maw.,  examioation  of  a  channel  ! 

from  Goo8«  Point  to  the  Cordage  Company's  wharf..  I    67    538  . 

Plymoiitli  Harbor,  Mass.,  improvement  of 1    64     510 

Pocomoke  River  aud  SoumI,  Mil.,  examination  and  '  ' 

Horvey  of 1  137    904 

Portage  Lake  and  Lake  Superior  6hip-Canal,  Mich.,  I 


pure 


eof-. 


:  »i6 


Portage  Lake,  Mich.,  construction  of  harbor  of  mtnga  I 

Port  Cheater,  Harbor,  N.  Y.,»improvflment  of I    87    658 

PortCliutuii  Harbor,  Ohio,  improvement  of |  334 

Port  Jelferson  Harbor,  L.  I.,  N.  Y..  improvement  of :    90     BGb 

PoTllanil  Harbor,  Me.,  defensoo  of {      B 

Portland  Harbor,  Ue.,  iumrovoment  of j    58    469 

Portsmouth  Harbor,  N.  H.,  defenses  of |     10 

Portsuionth  Harbor,  N.  H.,examiuatioDof,  from  the  sea. 

to  the  whart 60     478 

Portsmoatb  Harbor,  N.  H.,  examination  of  Little  Har-  < 

bor  at,  for  a  harbor  of  refuge 60     4U0 

Portsmouth  Harbor,  N.  H.,  improvement  of ""     ' 

Port- warden's  line  at  Philadelphia 

Port  Washington  Harbor,  Wi».,  improvemeDt  of 

Post  and  depot  at  Willets  Point 

Potomac  Biver,  improvement  of,  in  vicinity  of  Wash- 

iuKton,  1>.  C 

Potomac  River,  fish-ways  at  Great  Falls  of 

Potomac  River,  at  Mount  Vemoo 

Powow  River,  Mus.,  exam'ination  auil  survey  of 

Providence  River,  R,  1.,  impruvemenl  of 

Provinoetowu  Harbor,  Mass.,  improveoieiit  of 

Public  bulldingH  and  gronods,  District  of  Colatnbia  .. 

Pnltneyville  Harbor,  N.  Y.,  improvement  of 

Pnyallup  River,  Wash.,  examination  and  sarvey  of... 


^Diucy  Ba^,  III.,  examination  and  sarvej  of  bar  and 

obetractione  at  month  of  Whipple  Creek  Id 

<}Dincy  Bay,  111.,  improvemeDt  of 


LJl/i  ^ 


Raccoon  River,  K.  J.,  improvement  of 

Raoine  Harbor,  Wis.,  impiovemeot  of 

Rabway  River,  N.  J.,  improvement  of 

Ran  OOCB0  River,  N.  X,  improvenieot  of 

Rank  and  duties,  officers  of  Engineers 

Eap^tAtaimoc^  Kvyer,  Va.,  improvement  of 

R&rit»QBa^,^.  S.,raiy^iiNBia«D.\i<A 

R»riW.ll&VyOT,^.  l.,\TOV^«i^''^^*>^^'>^ .\  vm     « 

R©oonuftis»ncB*  a-Tii  •n-V'OT'A\ao* A^^ 
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Subject. 


Red  River  above  Faltou,  Ark.,  examiuation  and  survey 
of 


Red  River,  La.,  improvement  of 

Red  River,  Little,  Ark.,  examination  and  snrvey  of 

Red  River  of  the  North,  improvement  of 

Red  River  of  the  North,  construction  of  lock  and  dam 

at  Goose  Rapids 

Redwood  Harbor,  Cal.,  improvement  of 

Reservoirs  at  sources  of  the  Mississippi  River  and  its 

tributaries,  construction  of 

Reservoirs  at  sources  of  the  Mississippi  River  and  its 

tributaries,  surveys  for 

Rio  Grande,  Tex.,  protecticm  of  river  banks  at  Fort 

Brown 

River  and  harbor  improvements 

Roanoke  River,  N.  C,  improvement  of 

Rook  Island  Harbor,  Mississippi  River,  improvement 

at 

Rock  Island  Rapids,  Mississippi  River,  improvement 

at 

Rockland  Harbor,  Me.,  improvement  of 

Rocky  River  Harbor,  Ohio,  improvement  of 

Romerly  Marsh,  Ga.,    improvement    of   water- route 

tJirough 

Rondont  Harbor,  N.  Y.,  improvement  of 

Rough  River,  Ky.,  examination  and  survey  of 

Rouse's  Point,  N.  Y.,  construction  of  breakwater  at 

S. 

Sabine  Pass,  Tex.,  improvement  of 

Sabine  River,  Tex. ,  improvement  of ^ 

Sackett's  Harbor,  N.  Y.,  improvement  of 

Saco  River,  Me.,  examination  and  survey  of,  and  break- 
water at  mouth  of 

Sacramento  River,  Cal.^  improvement  of 

Sa^i^inaw  River,  Mich.,  improvement  of 

Saint  Anthony,  preservation  of  Falls  of 

Saint  Augustine  Creek,  Ga.,  improvement  of 

Saint  Augustine,  Fla.,  defenses  of 

Saint  Augustine  Harbor,  Fla.,  examination  of 

Saint  Clair  Flats  Ship-oanal,  Mich.,  repairs  of 

Saint  Clair  Flats  Ship-canal,  Mich.,  operating  and  care 
of 

Saint  Clair  River,  Mich.,  examination  and  survey  of, 
near  Saint  Clair  Flats  Canal 

Saint  Croix  River,  Wis.  and  Minn.,  improvement  of. .. 

Saint  Francis  River.  Ark.,  improvement  of 

Saint  Francis  and  White  rivers,  Ark  ,  improvement  of . 

Saint  Jerome's  Creek,  Md.,  improvement  of  harbor  at. 

Saint  John's  River  and  Femandina,  Fla.,  deepening 
inside  passage  between 

Saint  John's  River,  Fla.,  examination  for  inland  com- 
munication from  the,  through  Mosquito  Lagoon  and 
Indian  River  to  Jnpiter  Inlet  and  Lake  Worth,  Fla . . 

Saint  John's  River,  Fla.,  improvement  of  bar  at  mouth 
of '. 
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186 
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292 
354 


223 
224 

352 


Saint  John's  River,  Fla.,  Upper,  improvement  of 

Saint  Jones  River,  Del.,  improvement  of 

Saint  Joseph's  Harbor,  Mich.,  improvement  of , 

Saint  Joseph's  River,  Idaho,  examination  of 

Saint  Louis  Bay  and  River,  Minn.,  to  foot  of  first  falls, 
examination  and  survey  of 
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P«rt  II.    Pvt  DL 


6aiut  Loula,  Ho.,  imprvvetnent  of  HJieiMippi  Biver 
oppoNite 

fiaiut  Louis  River,  Hiun.  and  Wis.,  construction  of 
briilfte  of  Nortbem  Pacific  Kailroud  CoinpftDy  across. 

Sain  t  Mury's  Falia  Canal  and  Saint  Marj'a  Biver,  Uich., 

Baint  Mary's  Falls  Canal,  Mich.,  dry-dock  at 

fiaiut  Mary's  Falls  Canal,  Mich.,  operaf  iuf(  canal  at. .. 

Saint  Mary's  River,  Micb.,  improveiueut  ul'  Hay  Lake 
Chaiiii»l ■ 

Saleui,  Mass.,  examination  of  harbor  at,  with  view  to 
building  a  JFltv «?    5^7  ( 

Sali-m  River,  N.  J.,  eiaininatioD  of  month  of IZT    atiO 

Baleni  Kiver,N.  J.,  improvement  of 124    802  I 

Saline  liiver.  Ark.,  improvement  of 

Salkiebatcbie  River,  S.  C,  improvement  of 

Salmon  River  at  and  Mow  Fort  Covington,  S.  Y.,  ex- 
amination and  Bnrvey  of  

Salmon  River,  niontli  of.  and  tbe  inner  natural  harbor 
thereut  on  Lake  Ontario,  N.  Y.,  examination  and 
survey  fur  harbor  of  refujie 

Sand  lieacb,  Mi<:b.,  Lake  Huron,  harbor  of  refnge  at.. 

San  Difgo.  Cal.,  defenneB  of 

Sao  Diego  Harbor,  Cal.,  improvement  of 

Saudnaky  City  Harbor,  Ohio,  improvement  of 

Sandusky  River,  Ohio,  improvement  of 

Bandy  Bay,  Cape  Ann,  Hhsb..  harbor  of  refnge  at 

San  FranciiKO,  Cal.,  defenses  of 

San  Francisco  Bay,  Cal.,  exauiiontion  and  sarvey  of 
Islias  Creek 

Sao  Francisco  Harlrar,  Cal.,  removal  of  wreck  from... 

San  Joai|nin  Biver,  Cal.,  improvement  of 

San  Joaqnin  River,  Cal.,  removal  of  wjvck  from 

Ban  Mateo  River,  Cal.,  examination  of 

Sanloo  River,  S.  C,  iniprovemeut  of 

Sarauac  River,  N.  Yr,  examination  and  anrvey  of 
mouth  of,  al  Piatt sb LI rgh    

Sassafras  River,  above  (>M)rgetoWQ,  Hd.,  examination 

Sangatiick  Jlarbor,  Mich.,  improvement  of 

Sangi-rties  Harbor,  N.  Y.,  improvement  of 

Savannah,  Oo.,  defenses  of 

Savannah  River  and  Harbor,  Oa.,  improvement  of 

Savuuuab  Rivet,  Ga.,  above  Angnsla,  improvement  of. 
Savannah  River,  Ga.,  below  Auifuata,  improvement  of 
Scajacnanda  Creek,  at  Buffalo,  N.  Y.,  examination  and 

School  of  application,  Battatlun  of  Engineers 

Schuylkill  kiver,  Pa.,  Improvement  of 

Scituale  Harbor,  Mass.,  improvement  of 

Scioto  River,  Ohio,  examination  and  survey  of 

Scnpperuoiig  Biver,  N.  C,  improvement  of 

Suuppernong  Biver,  N.  C,  removal  of  wreck  Irom 

Sea-coast  anil  lake  frontier  defenses,  general  remarks 

an  and  vstimatesfor 

Sbawneelown  Harbor  aod  Levee,  111.,  examination  of.   364 

Sheboygan  Harbor,  Wis.,  improvement  of 305 

Sheepsbead  Bay,  N.  Y.,  improvement  of.   99    740 

Sbenandiiah  Biver,  Va.  and  W.  Va..  improvement  of- 

Shremtbury  Biver,  N.  J.,  improvement  of IK    751 

Skaget  Biver,  Wash.,  improvement  of 367 

&^iplonCT«ek.,  Md.,  examinatiouof 137    907 

gaHg-^uVa  on  \^w  kOLMimB,  ov*'^«^«u  ut S44 
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Subject. 


Hnag-boats  on  the  Lower  Mississippi  and  Missoari,  > 
operations  of 5 

Snag-boats  on  the  Upper  Mississippi,  operations  of  . . . 

Snake  River,  Idaho,  between  Lewiston  and  month  of 
Boise  Kiver,  examination  of 

Snake  River,  Wash.,  improvement  of 

Snohomish  River,  Wash.,  improvement  of 

Snoqualraie  River,  Wash.,  improvement  of 

Sny  Island  Levee,  Mississippi  River,  examination  of... 

Sodns  Harbor,  N.  Y.,  Great,  improvement  of 

Sodus  Harbor,  N.  Y.,  Little,  improvement  of 

South  Forked  Deer  River,  Tenn.,  improvement  of 

South  Haven  Harbor,  Mich.,  improvement  of 

South  Pass,  Mississippi  River,  inspection  of  improve- 
ment at 

Sonthport  Harbor,  Conn.,  improvement  of 

South  River,  N.  J.,  improvement  of 

Staten  Island,  N.  Y.,  improvement  of  New  Jersey  Chan- 
nel   

Staunton  River,  Va. ,  improvement  of 

Steele's  Bayou,  Mi.^s.,  improvement  of 

Steilaquamish  River,  Wash.,  improvement  of 

Stockholm,  Wis.,  construction  of  harbor  of  refuge  at... 

Stonington  Harbor,  Conn.,  improvement  of 

Sturgeon  Bay  Caual,  Wis.,  harbor  of  refuge  at 

Sumpawanus  Inlet, L.  I.,  N.  Y.,  improvement  of 

Sunflower  River,  Miss.,  improvement  of 

Superior  Bay,  Wis. ,  improvement  of 

Survey  of  Northern  and  Northwestern  lakes,  issue  of 
charts  of 

Surveys  and  examinations  for  improvement  of  rivers 
and  harbors,  estimates  for 

Surveys  and  explorations  west  of  one  hundreth  merid- 
ian   , 

Surveys  for  Hennepin  Canal 

Susquehanna  River,  Pa.,  West  Branch  of  the,  between 
Salt  Lick  and  Buttermilk  Falls,  examination  of 

Susquehanna  River,  Pa.,  improvement  of  North  Branch 

Susquehanna  River,  near  Havre  de  Grace,  Md.,  im- 
provement of 

Suwanee  River,  Fla.,  improvement  of 

Swanton,  V t.,  examination  and  survey  of  Maquam  Bay. 
Swauton  Harbor,  Vt.,  improvement  of 

T. 

Tallahatchie  River,  Miss.,  improvement  of 

Tallapoosa  River,  Ala.,  improvement  of 

Tampa  Bay,  Fla.,  improvement  of 

Tami>a  Bay,  Fla.,  removal  of  wreck  from 

Tangipahoa  River,  La. ,  improvement  of 

Tar  River,  N.  C,  improvement  of 

Taunton  River,  Mass.,  improvement  of 

Tchef uncte  River,  La.,  improvement  of 

Tchnla  Lake,  Miss.,  improvement  of 

Teche,  Bayoa,  La.,  connection  with  Grand  Lake,  at 

Cbarenton 

Teche,  Bayou,  La.,  improvement  of 

Teche,  Bayou,  La.,  removal  of  wrecks  from 

Tennessee  River,  above  Chattanooga,  improvement  of. 
Tennessee  River,  below  Chattanooga,  improvement  of. 

Tennessee  River,  Little,  improvement  of 

Tensas  River,  La. ,  improvement  of 
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Tiiokahoe  Creek,  Md.,  eKamiuatioii  and  wurvey  of 

Tnrrets  and  armor-plates,  &c.,  iii  format  Sou  iu  relation 

V. 

Upper  Columbia  and  Snake  riverH,  Oreg.  and  Wash., 
itoprovemeuta  of 

trppcr  Mi wiBBippi  River,  opi-iations  of  inac-lmatsoD.- 

Ilppor  Oconee  Eiver,  Ga.,  from  Skull  Sbo;...  to  the 
Georgia  railroad  bridge,  cxaniinatioD  and  suTvey  of.. 

ITpper  Saint  JoIid's  Si  ver.  Fla.,  improvemeut  of 

2J3J 
l(ie« 

Upper  Willamette  Hi  ver,  Oreg.,  improvement  of 

24Si' 

V. 

Volusia  Bar,  Lake  George,  FU.,  improvement  of 

W. 
WabaBh  River,  Ind.,  from  Loganaport  to  Delphi,  oi- 

Wachita  Elver,  Ark.  and  La.,  improveu.ent  of 

WaciasaEiver,  Fla.,  examination  and  survey  of 

Warren  River,  R.  L,  esnminnliou  and  survey  of. 

Washington  and  Georgetown  harbors,  D.  C,  Improve- 

Washington,  D.  C,  Impravement  of  Potomac  River  at.. 
Washington,  D.  C,  increasing  water  supply  of 

213 

Water  gauges  on  Mis«i*.ippi  River  and  Ite  triliularies. 
Water  gauges  on  Columbia  River,  Oreg.,  and  tribu- 

■JuH 

\V  liUeb.all  awt\ioi ,  ^.X .,  %wisa\v*'C\jm.  mA.  w^vi  >A... 
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SUBJIEGT. 


Whi te  River,  Ark. ,  improvement  of •. . . . 

White  Biver,  Ark.,  above  Buffalo  Shoals,  improvement 
of 


White  Biver,  between  Jacksonport  and  Buffalo  Shoals, 
Ark.,  improvement  of 

White  River  Harbor,  Mich.,  improvement  of 

White  River,  Ind.,  improvement  of 

Wicomico  River,  Md.,  improvement  of 

Willamette  River,  Lower,  Oreg.,  improvement  of 

Willamette  River,  construction  of  bridge  across,  at 
Portland 

Willamette  River,  Upper,  Oreg.,  improvement  of 

Willapah  River,  Wasu.,  examination  and  survey  of..., 

Willets  Point,  N.  Y.,  engineer  post  and  depot  at 

Wilmington  Harbor,  Cal.,  improvement  of 

Wilmington  Harbor,  Del.,  improvement  of 

Wilmington,  N.  C,  defenses  of 

Wilson  Harbor,  N.  Y.,  improvement  of 

Winnipeseogee  Lake  at  a  point  called  **  The  Weirs,"  N. 

H.,  examination  of 

.  Winyaw  Bay,  entrance  to,  near  Georgetown,  S.  C,  ex- 
amination and  survey  01 , 

Wisconsin  and  Fox  rivers,  improvement  of 

Withlacoochoe  River,  Fla.,  improvement  of 

Wolf  Lake,  Ind.,  examination  of 

Woodbridge  Creek.  N.  J.,  improvement  of 

Woodbury  Creek,  N.  J.,  improvement  of 

Wood's  Holl  Harbor,  Mass.,  improvement  of 

Wood  Island  Harbor,  Me.,  examination  and  survey  of.. 
*  Wrecks  in  Chesapeake  Bay,  removal  of 

Wrecks  in  Delaware  Bay  and  River,  removal  of 

Wrecks  off  Little  Egg  Harbor,  N.  J.,  removal  of 

Wrecks  in  New  Haven  Harbor,  Conn.,  removal  of 

Wrecks  in  New  York  Harbor  endangering  navigation, 
removal  of 

Wrecks  in  New  Orleans  Harbor,  La.,  removal  of 

Wreck  in  San  Francisco  Harboi,  Cal.,  removal  of 

Wreck  in  San  Joaquin  River,  Cal.,  removal  of 

Wreck  in  Scuppernong  River,  N.  C,  removal  of 

Wreck  in  Tampa  Bay,  F la.,  removal  of 

Wrecks  in  Tecne  Bayou,  La.,  removal  of 


Yadkin  River,  N.  C,  improvement  of , 

Yallabnsha  River,  Miss.,  improvement  of 

Yaquina  Bay,  Oreg.,  improvement  of  entrance  to 

Yazoo  Pass,  Miss.,  to  determine  the  cost  of  a  lock,  ex- 
amination at 

Yazoo  River,  Miss.,  improvement  of 

Yellowstone  River,  improvement  of 

York  Harbor,  Me.,  examination  and  survey  of 

York  River,  Va.,  improvement  of 

Yuba  River,  Cal.,  examination  of 
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